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Abstract
The three essays of this dissertation focus on the period of the American Westward expansion.
The first essay, co-authored with Ross Mattheis, examines the impact of the 1862 Homestead
Act on long-run development. We establish that areas with greater historical exposure to
homesteading are poorer and more rural today. Studying the path of divergence, we find
that homesteading regions were slower to transition out of agriculture. The historical and
empirical evidence is consistent with the hypothesis that the transitory distortions caused by
the Act’s residency and cultivation requirements induced selection on settlers’ comparative
advantage in agriculture. This, in turn, inhibited the development of non-agricultural sectors
and the subsequent benefits of agglomeration.
In the second essay, I study the impact of social learning on the formation of close-knit
communities. I provide empirical support to the hypothesis, put forth by the historian Fred
Shannon in 1945, that local soil heterogeneity limited the ability of American farmers to
learn from the experience of their neighbors, and that this contributed to their “traditional
individualism.” Consistent with this hypothesis, I establish that historically, U.S. counties
with a higher degree of soil heterogeneity displayed weaker communal ties. I provide
evidence on the formation of this pattern, documenting a negative causal impact of soilheterogeneity on the strength of farmers’ communal ties. The impact of soil heterogeneity is
long-lasting, still affecting culture and political preference today. These findings suggest
that, while understudied, social learning is an important determinant of culture.
The third essay focuses on the legal doctrine known as “Adverse Possession,” which
limits the security of property rights by transferring formal land titles from absentee owners
iii

who leave their land idle to adverse possessors that use the land. I exploit historical changes
in adverse possession legislation in U.S. states between 1840-1920 to investigate the causal
effects of the security of land titles. I find that a reduction in the security of titles increased
agricultural output. The main channel is incentivizing higher land utilization. A reduction
in the security of land rights is also associated with an increase of investment in farms
and improved access to capital markets, as well as with an increase in the share of ownercultivated farms and mid-size farms. These findings suggest that the effect of property
rights on economic development is not monotonic, and that property rights may be over
secure.
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Introduction
The period of Westward expansion was a formative moment in the history of the United
States, during which the nation’s institutions and culture were shaped. Millions of settlers
moved into unfamiliar territories, ahead of formal institutions. They formed communities,
established local institutions, and developed unique cultural characteristics. At the political
level, local and Federal legislators experimented with different policies and institutional
designs. Those events are still echoed in today’s social and economic reality. This dissertation
focuses on this period, and uses it as a laboratory to study the consequences of land
privatization, limited social learning, and insecure property rights.
The first chapter of this dissertation studies the impact of the 1862 Homestead Act
on long-run economic development. The 1862 Homestead Act is widely perceived as a
prominent factor shaping the American West (Edwards et al., 2017). Douglass North (1974)
referred to the Act as a “landmark legislation” (p. 113), the prominent American historian
Paul Gates (1936) called it “one of the most important laws which have been enacted in the
history of this country [the U.S.]” (p. 652), and some historians have even argued that it is
one of the “most important land acts in the history of the world” (Sheldon, 1936, p. 75). The
Act provided free land conditional on five years of residency and cultivation to settlers of
the American West. In total, the Act granted 10% of the land in the United States to 1.6
million individuals (National Archives, 2016; Edwards et al., 2017; North, 1974). Yet despite
its historical importance and vast scale, evidence of the causal effect of the Act on economic
development is limited.
Together with Ross Mattheis, I examine the impact of the Act on economic development
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in the long-run. Using spatial regression discontinuity and instrumental variable designs,
we find that areas with greater historical exposure to homesteading are poorer and more
rural today. The impact on development is not only driven through differences in the
urban share of the population; cities in homesteading areas are less developed and nonagricultural sectors are less productive. Using newly geo-referenced historical census data,
we document the path of divergence starting from the initial settlement. We find that
homesteading regions were slower to transition out of agriculture. The historical and
empirical evidence is consistent with the hypothesis that the transitory distortions caused by
the Act’s residency and cultivation requirements induced selection on settlers’ comparative
advantage in agriculture. This, in turn, inhibited the development of non-agricultural sectors
and the subsequent benefits of agglomeration.
In the second essay, I turn to focus on culture. American culture is widely considered
to be “individualist,” often contrasted with east-Asian “collectivist” culture. This cultural
difference, which can be more broadly referred to as the distinction between cultures with
“close-knit” versus “loose-knit” social networks, is often considered as the fundamental
cultural cleavage across societies, and is the focus of considerable multidisciplinary research
across the social sciences.
The second essay of this dissertation studies the agrarian roots of American individualism. Specifically, I examine the impact of farmers’ social learning on the formation of
close-knit communities in the United States. During the settlement of the United States,
millions of farmer migrated to new environments with unknown characteristics. Their
survival depended on their ability to produce sufficient yield to support themselves and
their families. This required quickly learning the optimal farming practices in the new
environment. One possible strategy farmers could follow was “learning by doing,” i.e. an
individual trial and error. Another was to engage in social learning and to build on the
experience of their neighbors. However, substantial heterogeneity of soil in their area limited
the effectiveness of the social learning. According to the historian Fred Shannon (1945),
farmers’ inability to rely on learning from others fostered their “traditional individualism.”
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I provide the first empirical support to Shannon’s hypothesis. I establish that historically,
U.S. counties with a higher degree of soil heterogeneity displayed weaker communal ties.
I provide causal evidence on the formation of this pattern in a Difference-in-Differences
framework, documenting a reduction in the strength of farmers’ communal ties following
migration to a soil-heterogeneous county. Using the same design, I also show that soil
heterogeneity did not affect the social ties of non-farmers. The impact of soil heterogeneity
is long-lasting, still affecting culture and political preference today. These findings suggest
that, while understudied, social learning is an important determinant of culture.
The third essay studies the effects of insecure land titles on economic development. I
focus on the legal doctrine known as “Adverse Possession,” which limits the security of
property rights by transferring formal land titles from absentee owners who leave their land
idle to adverse possessors that use the land. In the nineteenth century, the U.S. expanded to
the west, acquiring vast areas of undeveloped land. Initially, the federal government sought
to sale public land to private owners as a means to raise revenue. Individuals were able
to acquire unrestricted amounts, as long as they could afford it. This policy, along with
expectations of high demand for land in the future, gave rise to massive speculation in land,
and significant shares of the public domain were initially privatized to absentee owners
(Gates, 1936, 1973). Many settlers who could not compete with wealth land speculator, or
simply looked for a cheap mean to profit, started squatting on public and private land, using
land they do not own. Those historical circumstances made adverse possession legislation
particularly relevant.
I exploit historical changes in adverse possession legislation in U.S. states between 18401920 to investigate the causal effects of the security of land titles. I find that a reduction in
the security of titles increased agricultural output. The main channel is that less secure land
titles a-la adverse possession legislation incentivizes higher land utilization. A reduction
in the security of land right is also associated with an increase of investment in farms
and improved access to capital markets, as well as with an increase in the share of ownercultivated farms and mid-size farms. These findings suggest that the effect of property
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rights on economic development is not monotonic, and that property rights may be over
secure.
Taken as a whole, my research sheds new light on the era of the American Westward
expansion and broaden our understanding of the interaction between institutions, culture,
land distribution and economic development.
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Chapter 1

There’s No Such Thing As Free Land: The
Homestead Act and Economic
Development1

1 Co-authored

with Ross Mattheis.
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Essay Abstract
The 1862 Homestead Act provided free land conditional on five years of residency and
cultivation to settlers of the American West. In total, the Act granted 10% of the land in
the United States to 1.6 million individuals. This study examines the impact of the Act on
long-run development. Using spatial regression discontinuity and instrumental variable
designs, we find that areas with greater historical exposure to homesteading are poorer
and more rural today. The impact on development is not only driven through differences
in the urban share of the population; cities in homesteading areas are less developed and
non-agricultural sectors are less productive. Using newly geo-referenced historical census
data, we document the path of divergence starting from the initial settlement. We find
that homesteading regions were slower to transition out of agriculture. The historical and
empirical evidence is consistent with the hypothesis that the transitory distortions caused by
the Act’s residency and cultivation requirements induced selection on settlers’ comparative
advantage in agriculture. This, in turn, inhibited the development of non-agricultural sectors
and the subsequent benefits of agglomeration.
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1.1

Introduction

In the mid-19th-century vast areas of the American West were sparsely settled. Many
locations were equally suited for settlement, yet similar locations experienced very different
paths of development: some remained mostly rural while others developed into dense
and productive urban areas. Federal land policy played an active role in shaping the early
patterns of settlement, as the government initially owned the land and its policies determined
how it was privatized. This paper focuses on the largest policy in this context—the 1862
Homestead Act. Designed to promote settlement of the West by small family farmers,
the Act granted free land to settlers conditional on five years of residency and cultivation.
Between 1862 and 1976, the Act granted roughly 10% of the land area of the United States
to 1.6 million individuals (Edwards et al., 2017; North, 1974). Critics of the Act have long
argued that its provisions distorted settlers’ decisions and incentivized them to cultivate
land when it was inefficient (Shannon, 1945; Gallman et al., 1972; North, 1974; Anderson
and Hill, 2004). Although these distortions only directly affected settlers’ decisions during
the first five years, they might have altered patterns of settlement and the subsequent path
economic development.
This study examines the long-run impact of the 1862 Homestead Act by comparing
the development outcomes of locations that experienced different levels of homesteading.2
Studying the impact of the Act on local development presents a number of challenges.
First, settlement under the Act was endogenous to geography and the decisions of settlers,
which potentially bias the OLS estimates. Moreover, the Homestead Act was a part of an
“incongruous land system” in which many different land policies were in play (Gates, 1936),
and the counterfactual land privatization policy varied across regions and the period of
settlement. Finally, each land policy was in itself a bundle, affecting who got the land, how
2 It is worth highlighting that we cannot test consequences relative to a counterfactual in which the
Homestead Act was never enacted. We can only test how differential historical exposure to the Act shaped the
spatial distribution of economic development. Specifically, locations with little or no exposure to homesteading
may also have been affected by the Act due to the reallocation of economic activity across space. Our results are
therefore not indicative of the impact of the Act on the development of the U.S. economy as a whole.
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much, for what price, and on which terms. Therefore, even holding the counterfactual to
homesteading fixed, potential differences in outcomes could be attributed to each of these
components, making interpretation difficult.
We address these challenges by focusing on an area where the ability to homestead
varies discontinuously across space and the historical context makes the counterfactual
mode of settlement clear. Our main strategy exploits the sharp change in exposure to
the Act across the historical boundaries of the Osage tribe in southern Kansas in a spatial
regression discontinuity (RD) design. Between 1865 and 1870, the Osage ceded their land
to the federal government to be sold for their benefit, thereby prohibiting homesteading.
Outside the cession boundaries, land could be homesteaded and ownership granted for free
following five years of residency and cultivation, while inside land had to be purchased,
and title was granted immediately. The boundaries of the Osage land were arbitrary straight
lines drawn on the map, which allows us to study the impact of the Act on development
by comparing outcomes on either side of the boundary. In addition, Osage land was to be
sold only to actual settlers, in parcel sizes identical to the homestead plots, implying that
the only difference was in the terms of the transfer. Therefore, focusing on the Osage land
cessions allows us to isolate one specific component of the Act—the effect of the terms of
land privatization—from other potential channels. An additional advantage of this setting
is that it provides a natural placebo. Along the eastern part of the boundary there were only
negligible differences in homestead assignment, because eastern Kansas was settled before
the passing of the Act by settlers who paid for their land. We focus on the western section
of the boundary for estimation and use the eastern section as a placebo.
We find that settlement under the Homestead Act reduced local economic development
today. To measure long-run development, we use spatially disaggregated 1990 census
block-level data on median housing value and rent for our main results, and supplement
these measurements using more aggregated 2000 census block-group level data on income
per capita, median household income, and educational attainment. Our estimates suggest
that in 1990, median housing values and rents in locations just outside the Osage cessions
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were around 0.5 standard deviations lower relative to locations just inside the cessions. The
result is robust to the selection of bandwidth, RD polynomials, different ways of accounting
for spatial auto-correlation, and the use of different measures of local long-run development.
A fuzzy RD specification suggests that a 10 percentage-point increase in the share of land
homesteaded decreases income per capita in the year 2000 by about 0.18 standard deviations.
When we focus on a placebo region in the east we find no effect on development.
We also document long-run effects on the industrial composition of the local economy.
Historical exposure to the Act decreased year-2000 employment shares in high-humancapital industry sectors, such as information and finance, and increased shares in lowhuman-capital sectors such as agriculture, construction, and retail. This pattern is consistent
with an adverse impact of the Act on the development of cities. However, the impact on
development is not simply driven by the share of the population in urban areas; cities in the
homesteading region are poorer relative to cities inside the cession.
Although the context of the Osage cession has several advantages, the unique setting
may raise questions about external validity. First, the spatial discontinuity in the ability
to homestead makes it relatively easy for individuals or firms to relocate in response to
differences across the boundary, but the same might not be true in a broader geographical
context where homestead-eligibility changes more smoothly. Second, as mentioned, the RD
around the historical Osage boundary estimates an impact relative to a specific counterfactual in which small-scale farmers purchase land, which allows us to isolate the effect of a
conditional land transfer relative to land purchase. However, it also begs the question of
whether results are similar when compared to a more general counterfactual that also differs
along other dimensions—mainly, initial parcel sizes and the ability of absentee landowners
to acquire land.
To address these concerns, we broaden the scope of the analysis by using an instrumental
variable (IV) design. Our design leverages the component of homesteading availability that
is generated by the continuous process of westward expansion and the date of homestead
enactment. The intuition behind the instrument is simple. In some counties, a significant
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share of land was already bought before the passing of the Act. Since land that was already
privatized can no longer be homesteaded, prior land privatizations constrained the share of
land available to homesteaders. The exact year in which the Act passed was independent of
the patterns of settlement in the West. Earlier attempts to pass a Homestead Act go back to
1846 and continue throughout the 1850s, but those were blocked by southern Democrats;
the Act only passed in 1862, during the Civil War, after the South seceded from the Union.
We use historical land patent data to identify the counties in which significant shares of
land were privatized in the decade immediately following Homestead enactment, which we
refer to as the “1862 privatization frontier.” Then, for counties along the frontier, we use the
distance to the 1862 national population center of gravity as an instrument for the fraction
of land homesteaded. Intuitively, counties further away had lower shares of land privatized
before the Act passed, leaving more land available for homesteading.
The IV estimates are consistent with the RD results. Using county-level data on income
per capita for 1969-2000, we find that a 10-percentage-point increase in the share of land
homesteaded lowers income per capita by 0.13 standard deviations in the long-run. The IV
estimate is not statistically different than the equivalent RD estimate. The result is robust
to using different measurements of local long-run development, different definitions of
the privatization frontier, and different ways of accommodating spatial auto-correlation
for inference. A placebo exercise suggests that effects are not directly driven by the
time of settlement or distance to the population center of gravity in themselves, as we
do not find a first stage or a reduced-form relationship when we replicate the analysis
using counterfactual years of Homestead enactment. When we look at the effect on the
composition and productivity of different industries, our findings are consistent with the
RD results, and they support the hypothesis that the Act’s adverse impact on development
is driven by urbanization and the development of non-agricultural industries.
We explore potential mechanisms by studying the impact of the Act starting with the
initial period of settlement. The historical and empirical evidence supports the hypothesis
that the transitory distortions of the Act induced selection that set homesteading regions
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on divergent paths of development. We discuss two channels of selection on relative
agricultural skill that may result from the residency and cultivation requirements in the Act.
First, settlers with a competitive advantage in agriculture faced a lower opportunity cost to
homesteading. Additionally, the frontier was a notoriously challenging environment that
had a high level of uncertainty and was subject to adverse shocks (Shannon, 1945; Lee, 1979;
Edwards et al., 2017), and more capable farmers were more likely to survive as homesteaders
in this environment. Consistent with this pattern of selection, historical evidence suggests
that homesteaders who survived the initial five-year period stayed as farmers on their land
in greater numbers and for longer periods relative to farmers who purchased land (Lee,
1979). Positive selection on relative agricultural productivity in homesteading regions was
likely to affect the path of development as the local economy started to transition out of
agriculture. Homesteaders and their descendants would have been less likely to switch
into non-agricultural sectors, inhibiting their development and the subsequent benefits of
agglomeration.
We provide evidence of divergence in the path of regional development using the RD
framework. To this end, we digitized historical maps and geo-referenced individual-level
data from the full-count censuses of 1880-1940 into civil townships, towns, and cities around
the Osage cessions. Overall, our findings point to diverging paths of development across
the Osage boundary starting in 1910, rather than to an initial impact that simply persisted.
Consistent with the cultivation requirement of the Act, we find that settlers in the homesteadeligible area were more likely to work in agriculture in 1880. However, after successful
homesteaders obtained property rights and the restriction on their occupational choices was
removed, the differences in industrial composition across the Osage boundary attenuate
and become insignificant by 1900.
At the beginning of the 20th century, the region began to go though a structural
transformation. Those with lower relative agriculture productivity were likely to be the first
to transition out of agriculture and into manufacturing. Differences in the distribution of
skills due to selection during settlement would lead the homestead region to transition more
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slowly on average. Moreover, entrepreneurs and firms were likely to respond to differences
in the composition of local labor markets through their location choices. Consistent with that,
we find that the trend in differences in the industrial composition reverses from convergence
to divergence. After 1910, estimates of the differences across the boundary grow consistently,
generating a U-shaped path. Forces of agglomeration were then likely to exacerbate existing
differences. Evidence suggests that as new waves of migrants settled in the region, they
were less likely to settle in homesteading areas. By 1940, we again find a positive effect
of historical homesteading on the probability that a household head in the region was
working in the agricultural sector, and a negative effect on the probability of working in
manufacturing, construction, and finance, insurance and real estate.
Over time, the divergence in the industrial composition of the local economy materialized
into divergence in the level of economic development. Using newly digitized data on the
assessed valuation of total property from the Kansas State Board of Agriculture, we find
a growing gap in wealth across the historical Osage boundary, statistically significant in
the decades after 1910. Before the mid-20th century, homesteading locations were already
significantly poorer. Using census data, we document that households who reside in
homesteading regions reported housing values 0.37 and 0.28 standard deviations lower
than households inside the Osage cessions in 1930 and 1940, respectively. Similarly, in 1940,
wages in homesteading regions were 0.35 standard deviations lower.
We contribute to several literatures. First, a broad literature across the social sciences
studies the development of the American economy (Fogel, 1964; Goldin and Katz, 2008;
Donaldson and Hornbeck, 2016; Sequeira et al., 2019), the American West (Bazzi et al.,
2019; Leonard and Libecap, 2019), and specifically the Homestead Act (Shannon, 1945; Lee,
1979; Gates, 1960; Shanks, 2005; Edwards et al., 2017). Despite wide acknowledgement
that the Homestead Act played a significant role in the development of the U.S., there is
little evidence of the effect of the Act. Recent papers study the impact of the Act on state
capacity (Poulos, 2019) and land inequality and education (Lillo Bustos, 2018). We provide
quantitative evidence documenting its adverse impact on local on economic development.
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We also contribute to a broad literature on property rights and land reforms (Banerjee et
al., 2002a; Besley, 1995a; Besley and Ghatak, 2010; Field, 2007; Galiani and Schargrodsky,
2010a; Hornbeck, 2010). This literature emphasizes the importance of assigning property
rights for the efficiency of economic outcomes. However, in practice, a substantial variation
exists in the way different land reforms were designed, and there is little evidence of
the advantages and shortcomings of different policy designs in this context. This paper
contributes to the literature by studying the implications of a specific governmental policy
design, a conditional transfer of land, relative to a specific counterfactual design in which
settlers purchase land. Our findings suggest that the transitory distortions that arise from a
conditional land transfer policy can have persistent impacts.
This paper also speaks to an important set of studies that demonstrate the impact of
historic events on economic development today (La Porta et al., 1998; Acemoglu et al., 2001a;
Engerman and Sokoloff, 2002a).3 Past work has also gone further by shedding light on
specific channels of persistence (Dell, 2010; Nunn and Wantchekon, 2011; Alesina et al.,
2013; Lowes and Montero, 2018; Dell et al., 2019; Dell and Olken, 2019). Yet we know less
about the way in which effects evolve over time. Beyond showing persistent effects, our
results document the path of initial divergence. Our findings suggest that the short-lived
distortions placed homesteading regions on a lower path of economic development and
point to agglomeration and path dependency as important channels of persistence.
This relates to a literature in economic geography and urban economics that studies
persistence in the spatial distribution of economic activity. More densely settled areas
benefit from agglomerating individuals and firms, reducing costs and accelerating the
exchange of ideas (Glaeser and Gottlieb, 2009). As a consequence, impermanent differences
in productivity between locations can lead to lasting differences in the density of settlement
(Bleakley and Lin, 2012; Hanlon, 2017; Michaels and Rauch, 2017). These differences may
be especially important while an area is at early stages of development (Bleakley and Lin,
2012; Jedwab et al., 2017). Our findings highlight that government policy can play an
3 See

Nunn (2009) for a thorough overview of the literature.
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important role in shaping the initial allocation of human capital across space, which can
have a persistent impact due to forces of agglomeration.
This paper is organized as follows. Section 1.2 provides historical background and an
overview of the 1862 Homestead Act. Section 1.3 documents the impact of the Act on
local economic development in the long run. Section 1.4 presents evidence on the path
of divergence. Section 1.5 offers a conceptual framework for interpreting our results, and
Section 1.6 makes concluding remarks.

1.2

Historical Background
“The homestead act is now the approved and preferred method of acquiring title to the
public lands. It has stood the test of eighteen years, and was the outgrowth of a system
extending through nearly eighty years, and now, within the circle of a hundred years
since the United States acquired the’ first of her public lands, the homestead act stands
as the concentrated wisdom of legislation for settlement of the public lands.”
— Public Land Commissioner Thomas Donaldson

1.2.1

Federal Land Policy Before the Homestead Act

During the 19th century, the United States federal government gained control over about
1.5 billion acres of land within the contiguous United States. The administration of these
lands was a first-order public policy question for the young nation and subject to vast and
contentious political debates.4 From the founding of the republic, legislators were divided
on how to manage public lands. Alexander Hamilton’s federalists advocated for the sale
of the land in large tracts to raise revenue, while Thomas Jefferson’s Democrats favored
distributing the land to independent farmers in small amounts.
Initially, land revenues were imperative to reduce the national debt, and Hamilton’s
argument held sway for much of the first half of the 19th century. The Land Ordinance of
1785 laid the foundations of U.S. land policy. It set up a land survey system and established
4 3,500

acts of legislation regarding land were passed by the Congress between 1785 and 1880 (Gates, 1970).
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the mechanism by which land was to be privatized. After the survey, land would be put
on auction and sold to the highest bidder, with a minimum quantity and a minimum price
per acre. Importantly, there was no cap on the total amount of land one could acquire, and
many absentee owners came to own vast holdings (Libecap and Lueck, 2011; Gates and
United States, 1968).
Over the years, many became concerned that the federal land policy was favoring
speculators and the wealthy over small farmers. Gradually, the policy started to shift toward
favoring actual settlers. Both the minimum quantity and minimum price per acre were
reduced, falling to a minimum of 80 acres at $1.25 per acre in 1820.5 In parallel, other acts
allowed squatter-settlers paths to land ownership. Starting in 1830, a series of Preemption
Acts were enacted, permitting squatters to purchase public land before it was offered on
auctions. Adverse Possession legislation allowed free transfer of land titles from absentee
owners to squatters (Raz, 2018).
The shift in federal land policy toward actual settlers peaked with the passing of the
Homestead Act in 1862, after persistent advocacy from progressive legislators. The first
Homestead bill was introduced in the House by Andrew Johnson in 1846. While the bill did
not pass, the homestead movement quickly grew in support. The Free Soil Party (1848-1852)
argued for “Free Soil, Free Speech, Free Labor, and Free Men” and included the homestead
principle in its political platform.6 Throughout the 1850s, various homestead acts were
introduced in the House but blocked by the Senate. Fearing a loss of population to the
West, both the Northeast and Southeast delegates initially objected to the enactment of a
Homestead Act. Over time, the political debate surrounding the Act was shifting to center
on the slavery controversy. If western land was to be owned by actual settlers farming
5 In

1785, the minimum quantity was 640 acres and the minimum price was $1 per acre. In 1786, the price
per acre increased to $2 per acre. The minimum quantity decreased to 320 acres in 1800, and decreased again to
160 acres in 1804. In 1820, both the minimum quantity and price were reduced to 80 acres at $1.25 per acre
(Gates, 1970). The Graduation Act of 1854 established a price schedule that declined over the length of time a
plot was available for purchase, falling as low as 12.5 cents per acre after thirty years without a buyer.
6 The

party argued “That the public lands of the United States belong to the people, and should not be sold
to individuals, nor granted to corporations, but should be held as a sacred trust for the benefit of the people,
and should be granted in limited quantities, free of cost, to landless settlers.” (Donaldson, 1884).
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small tracts, slavery could not expand westward. The Northeast allied with the Northwest,
generally supporting the Act, while the Southwest joined the Southeast in opposition to it.
In 1860, a Homestead Act was approved in Congress but was vetoed by President Buchanan.
After the secession of the South between 1860 and 1861, Northern Republicans were able to
pass the Act again. “AN ACT to secure homesteads to actual settlers on the public domain”
was finally signed into law by President Abraham Lincoln on May 27, 1862 (Donaldson,
1884; Lee, 1979).

1.2.2

The 1862 Homestead Act

Provisions and Operation of the Act
The Homestead Act allowed settlers to acquire up to 160 acres of public land for free
following five years of residency and cultivation. These requirements were meant to ensure
that land is only given for free to actual settlers. Homesteaders were also given the option
to buy the land after six months of residency at $1.25 per acre. This provision essentially
meant that for the settler, the Homestead Act “contains all of the beneficial features of the
Preemption Act” (Donaldson, 1884, p. 350). All adults or heads of family, who are citizens
or in the process of becoming one, and did not fight against the U.S. government, were
eligible for homesteading.
The process of acquisition under the Homestead Act had three stages (Lee, 1979). First,
after choosing a vacant tract on surveyed public land, the homesteader would file their
application and an affidavit of qualification at the local land office.7 Specifically, the settler
would have to declare that the claim was “made for his or her exclusive use and benefit,
and that said entry is made for the purpose of actual settlement and cultivation.” The land
register would verify that there were no competing claims for the same tract. Then the
homesteader would pay a $10 fee plus a $2 commission to the land agent. Once the receipt
was issued, the land was claimed temporarily by the homesteader.
7 If

the land office was far from the settlement site, the homesteader could fill out their paperwork in front
of a local court clerk and mail it to the land office. If there was high risk of multiple people filing for the same
tract, many homesteaders chose to go to the land office in person (Lee, 1979).
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Second, the homesteader would have to “improve” the land through five years of
residency and cultivation. Homesteaders were given six months to begin residence on their
claims. The dwelling had to be habitable as a place of permanent residence. Improvements
such as fences, sheds, or a well were often demanded as evidence of a permanent residency.8
Continuous residence and cultivation of the land for five years was a necessity. In practice,
absence of less than six months was often permitted. Fearing the possibility of having their
claim contested, however, homesteaders were cautious to limit their period of absence and
to have witnesses that could testify to their return.
The third step was to file for a deed of title. The homesteader had to file an affidavit
stating that he had fulfilled the requirements of the Act, supported by a testimony of
two witnesses.9 An additional fee of $6 was required, bringing the total cost of fees and
commissions to $18. If the homesteader abandoned his claim or failed to file for a deed
within seven years, the plot would return to the public domain and would become available
for others.
It is important to note that the cost of obtaining land was just one component of the
total cost of farm-making in the West—and a relatively small one. Capital was needed to
finance the travel westward; break the land; buy seeds, farm equipment, livestock, and the
building materials needed for a dwelling; and sustain the farmer and his family during
the early period in which their farm did not produce sufficient output to support them.
Estimates for the minimum required investment for western farm-making vary between
about $600 to $1, 600 (Danhof, 1941; Deverell, 1988; Lee, 1979). Out of this amount, the
homesteader could save $182 relative to a purchase of 160 acres,10 representing between
30% to 11%. For context, note that the national average daily wage for a laborer in 1860 was
$1.11, so Homestead discount was valued at over half of a year of a typical laborer’s wage
8 Lee

(1979) provides two interesting examples that failed to satisfy the requirements: a sod house without a
door, window, stove or chimney, and a “partnership tent”. Another interesting example is that of a homesteader
who failed to move his family to his claim location and was contested by another settler based on the argument
that his real residence was elsewhere. He almost lost his claim.
9 The
10 160

two witnesses could not be family members or otherwise immediately connected to the homesteader.
acres × $1.25 = $200 - $18 = $182.
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(United States and Edmunds, 1866).
By the time of the repeal of the Act in 1976, about 270 million acres, which is about 10%
of the land area of the United States and 27% of the public domain, had been transferred
from the government into the hands of about 1.6 million individuals (National Archives,
2016; Edwards et al., 2017; North, 1974). Shanks (2005) estimates that between 46-93 million
people living in the U.S. today are descendants of original homesteaders.11
While the Homestead Act is particularly well-known and widely perceived as a prominent factor shaping the American West (Gates, 1936; Edwards et al., 2017; North, 1974;
Sheldon, 1936), policies of this type are not unique to the United States. Acts of a similar
nature were introduced across the New World to settle the frontier, such as in Argentina,
Brazil, Canada, Costa Rica, Colombia, New Zealand, and the Philippines.12 The exact
provisions and the historical context varied, but the common element was a free transfer of
land conditional on a period of residency and cultivation.

Homesteading Relative to Land Purchase
How would land have been privatized in the absence of the Homestead Act? Due to the
complexity of the federal land policy, the answer might have been different depending on
the location and period of settlement (Gates, 1936). In this paper, we focus on a specific
counterfactual scenario in which the frontier is being settled by small-scale farmers who
purchased their land from the government. Specifically, our main empirical strategy will
11 While public opinion regarding the Act is generally positive (Edwards et al., 2017), there does not seem
to be a consensus among scholars. While many notable 20th-century historians have referred to the act as a
“landmark legislation” (North, 1974, p. 113), “one of the most important laws which have been enacted in the
history of this country” (Gates, 1936, p. 652) and even the world (Sheldon, 1936, p. 75), others scholars have
argued the Act was not actually significant in the context of the settlement of the West (Shannon, 1945; Edwards
et al., 2017). Gates (1936) too argue that “there was built up around the law a halo of political and economic
significance which has greatly magnified the importance to be attributed to it and which has misled practically
every historian and economist who has dealt with land policies” (p. 653). Similarly, while Allen (1991) claims
that “Homesteading gets no respect. Both historians and economists alike find only bad things to say about
it,” Whaples (1995) finds that in fact, the vast majority of economic historians do not think that the Act had an
adverse effect on productivity.
12 In

some countries, these policies were not as effective as the 1862 Homestead Act in providing broad access
to frontier land (Acemoglu and Robinson, 2012a; García-Jimeno and Robinson, 2008; Engerman and Sokoloff,
2012).
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focus on a historical context in which an arbitrary historical boundary of Native American
tribal land caused a sharp discontinuity in federal land policy. On one side of the boundary
settlers were allowed to homestead, while on the other land was only sold to actual settlers
in small tracts of up to 160 acres. Focusing on this particular counterfactual has an important
advantage. It allows us to isolate one specific economic channel: the terms of the land
privatization contract. This rules out other potentially meaningful channels, such as the
existence of speculators and absentee landowners or larger initial plot sizes in the region
not exposed to homesteading, when interpreting results. Our second empirical strategy
extends the scope of the analysis to a historical context in which these potential channels
are not blocked, yet the results are nevertheless very similar.
Table 1.1: The Homesteader Relative to a Land Purchaser

Homesteader

Land Purchaser

A wealth transfer

A transaction

Size in Acres

160

160

Cost of Land

$18

$ 200

On location and
occupation choices,
for five years

None

After five years

Right away

Nature of privatization

Constraints

Property Rights

Note: This table presents a conceptual comparison between the land privatization contracts
that a homesteader and a land purchaser face.

How should we think about the homesteader relative to the farmer-settler who buys
land from the government? Both individuals migrated west in the hope of starting a farm
on the frontier. However, when seeking to obtain land from the government, they faced
different privatization contracts. The key differences in terms of the two contracts are
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summarized in Table 1.1. The nature of land privatization in the case of land purchasers
was a simple transaction: they would pay a total of $200 for 160 acres, obtain title right
away, and face no restrictions on their place of residence or occupation. In contrast, the
nature of land privatization for homesteaders was a conditional transfer of land. They were
only required to pay a total of $18 for 160 acres; but in return, accepted upon themselves to
continuously residing on and cultivating their land for five years. Until these requirements
were fulfilled, homesteaders did not get property rights. If these requirements were not
fulfilled, homesteaders would lose their claim and any investment they might have made
on it.

1.3

Impact on Local Economic Development in the Long Run

Selection is the fundamental challenge in identifying the causal effect of the 1862 Homestead
Act on locations is a selection problem. As homesteaders had to reside on and cultivate
the land for five consecutive years before obtaining their title, they looked for a hospitable
climate, high agricultural productivity, and proximity to markets. These characteristics are
likely to be positively correlated with long-run economic development, potentially leading
to an upward bias of OLS estimates.
To address this challenge, we use two quasi-experimental designs. A spatial RD design
exploits a discontinuous change in the availability of homesteading for settlers across the
historical boundaries of the Osage tribe in southern Kansas (section 1.3.1). An instrumental
variable strategy leverages variation in the availability of homesteading along the 1862
frontier that resulted from the contiguous westward expansion and the timing of Homestead
enactment (section 1.3.2). In both designs, we find that areas that experienced more historical
homesteading are significantly poorer today.

1.3.1

Spatial Regression Discontinuity Design

Throughout the process of westward expansion, Native Americans ceded tribal lands to
the U.S. federal government. In some cases, treaties specified that the federal government
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would hold the land in trust, sell it, and use the proceeds to benefit the tribe. Importantly,
this prohibited homesteading on the ceded land. Our main strategy focuses on one area in
southern Kansas that was ceded by the Osage tribe between 1865-1870 and was subject to
such constraints on homesteading.

1.3.1.1

The Setting

In 1825, the Osage tribe ceded most of their land in the great plains to the U.S. government,
maintaining a 50-by-276 mile strip of land southern Kansas. In 1865, the tribe signed a treaty
with the government to cede two additional tracts of land.13 The first (“Osage ceded land”),
containing about 844 thousand acres, was bought by the government. The second (“Osage
trust land”), containing about 3.2 million acres, was ceded in trust for the benefit of the
tribe. Land on both tracts was to be sold at a minimum of $1.25 per acre, which specifically
barred homesteading. A third tract (“Osage diminished reserve”), containing about 4.8
million acres, was ceded in 1870 after the tribe Osage expressed their desire to leave Kansas
and settle in an alternative location in Indian Territory. A bill to remove the Osage from
the diminished reserve noted that the Osage trust land and the Osage diminished reserve
would be “sold to actual settlers only [...], in quantities not exceeding one hundred and
sixty acres [...] at the price of one dollar and twenty-five cents per acre” (Congress Bill,
Chap. 296, 1870). This implied that the only difference between the land privatized under
the Homestead Act outside these cessions and the land sold inside was that the first was
a transfer conditioned on five years of residency and cultivation, while the second was a
simple transaction in which land title was purchased.
Our analysis exploits the discontinuous change in the terms of land privatization across
the boundaries of these cessions in a spatial regression discontinuity design by comparing
the outcomes of locations just outside the cessions relative to locations just inside. The
differential assignment of homesteading around the cessions boundaries is presented in
Figure 1.1.
13 Appendix

Figure A.3 shows the historical boundaries of these tracts.
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Figure 1.1: Homesteading Assignment And Indian Cessions in southern Kansas

Note: This figure plots the fraction of land in PLSS townships in Kansas that was privatized under the 1862
Homestead Act out of the total township land area. Darker color implies a higher share. The red line plots the
boundaries of the land cessions of Native Americans in southern Kansas that prohibited homesteading. The
black horizontal line is the 96.88 meridian. The gray dot indicates the center of Wichita.

We focus on the western portion of the boundary, since the area outside the cessions
along the eastern boundary was settled before the passing of the Homestead Act, leading to
negligible differences in homestead assignment across the boundary (Figure 1.1).14 Moreover,
the differences in timing of settlement in the east are a concern for identification, which
requires that all factors beside treatment will vary smoothly at the boundary. We use the
eastern portion of the boundary, along with the boundaries of the Osage ceded land and a
tract of land ceded by the Cherokee in 1866 (the “Cherokee neutral land," Appendix Figure
A.4),15 as a placebo.
14 Specifically, our analysis is limited to location west of the 96.88 meridian. We determine this cutoff using
the spatial distribution of land privatized prior to the passing of the Act, as the 95th percentile of the spatial
distribution on an east-west axis. This cutoff lines up well with historical accounts, which note that “The area in
Kansas open to free homestead lay for the most part beyond the 97th meridian” (Gates, 1954, p. 231). See also
(Lee, 1979, p. 45).
15 This

tract was ceded in trust by the Cherokee under a treaty signed in 1866. It was to be appraised and
sold to the highest bidder, thus prohibiting homesteading. The northern boundary of this tract is aligned with
northern boundary of the Osage cessions, forming a straight line on the map from east to west.
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Wichita, the largest city in Kansas, started as a small trading post along the Chisholm
Trail inside the Osage cessions. It grew considerably in the following decades, eventually
crossing over the historical Osage boundary. Historical evidence suggests that the city had
no special advantages in terms of geographical characteristics or exact location. Instead,
the key to its success laid in the people who inhabited it during the early years and the
subsequent attraction of heavy industry (Miner, 1982). It is possible that the development of
Wichita was positively affected by the fact that all the land around it was bought rather than
homesteaded.16 Yet the centrality of Wichita, along with the fact that it had spread over the
historical boundary, complicates both analysis and inference. Our baseline analysis flexibly
controls for Wichita, but we also document a robustness to dropping it from the sample.
One regional center of economic activity in the proximity of the historical Osage boundary - Dodge city, owes its location and early development to the near-by Fort Dodge. The
original town site was located “as close as possible to the fort’s compound” (Dykstra and
Manfra, 2017, p. 9), and eleven out of the twelve initial town shareholders had economic
connections to the fort. This raises a concern that the spatial allocation of economic activity
in this region of the boundary was determined due to another federal policy - the location
and operation of military forts. Frontier forts provided protection and local economic
opportunities, and have been shown to have persistent effects on local population density
(Carter, 2019). We will thus document robustness to dropping Dodge City from the sample.

1.3.1.2

The Estimation Framework

The boundaries of the Osage land cessions form a discontinuity in the availability of
homesteading in a longitude-latitude space. We use a spatial regression discontinuity to
estimate the effect of the Homestead Act on local long-run development. Regressions take
the form:
Outcomel = βOutside Cessionl + f ( Locationl ) + Segl + γDist Wichital + Wichital + el (1.1)
16 Indeed,

this is an important part of our interpretation.
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where Outcomel is the outcome of interest in location l and Outside Cessionl is the
fraction of location l that is homestead eligible. β is the coefficient of interest, representing
the relationship between the fraction of land that was eligible for homesteading and the
outcome of interest. f ( Locationl ) is the RD polynomial, which smoothly controls for the
characteristics of geographic location. Segl is a closest boundary segment fixed effect, which
ensures that the analysis is comparing locations across the same segment of the boundary.
Dist Wichital controls for distance between location l and Wichita. Finally, Wichital is a
flexible control for 2.5-, 5-, 10-, 15-, and > 15-mile bends around Wichita. These fixed effects
are included in the regression in order to explicitly control for the spatial distribution of
economic development around Wichita. Flexibly controlling for the location around Wichita
is meant to ensure that estimates are not biased by, for example, comparing Wichita’s outer
neighborhoods to the suburbs. Results are robust to dropping Wichita from the sample.
Our baseline specification uses a local linear RD polynomial, as recommended by Gelman
and Imbens (2014), a rectangular kernel, and a 10-mile bandwidth.17 These specification
choices are not essential for our main results. We follow the practice in the literature and
document high robustness to a wide range of bandwidths and different RD polynomials
(Dell et al., 2019; Lowes and Montero, 2018).
To account for spatial auto-correlation, we follow Bazzi et al. (2019) and cluster observations at arbitrary grid-cells, as proposed by Bester et al. (2011). This approach is
considerably less computationally demanding in large samples compared to Conley (1999)
spatial standard errors. We choose a grid size of 15 square miles in our baseline specification
to allow for maximal spatial correlation without encountering the problem of having too few
clusters for our main result (Cameron et al., 2008a). However, in some samples and levels
of spatial aggregation, the number of spatial clusters drops below 30, raising a concern of
a bias as a result of too few clusters. Thus, in these cases we also report Wild bootstrap
17 To

the best of our knowledge, there is no accepted theory on optimal bandwidth selection for multidimensional RD studying a wide array of outcomes at different levels of aggregation. For reference, the
Calonico et al. (2014) optimal bandwidth for our measurements of long-run development vary from 5.8 to 15.73,
depending on the level of spatial aggregation (i.e., block or block group) and whether Wichita is included in the
sample. Historical data is only available at a higher level of spatial aggregation.
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p-values. In all tables, we also report Conley spatial standard errors with a 50-mile window
that are not subject to this concern. Our results are robust to using grid-cells of difference
sizes and Conley spatial standard errors with windows of different sizes.
The key identifying assumption is that all relevant factors besides treatment vary
smoothly at the Osage cessions boundary. This assumption is required to ensure that
locations just inside the cessions, in which land had to be paid for, are an appropriate
control group for locations just outside the cessions, where homesteading was possible.
Note that in this setting, treatment is the contract under which land was to be privatized.
Importantly, treatment was assigned to areas that would be settled before the regions were
populated by settlers, rather than to an already present population.18 Therefore, manipulation of the treatment assignment is not a concern in this setting; selective sorting of settlers
to different locations is a potential mechanism, not an identification concern.
To assess the plausibility of the identification assumption, Table 1.2 presents estimates of
equation (1.1) using three different local linear RD polynomials: in latitude and longitude,
in distance to the boundary, and both. Column (1) examines the date of privatization, while
columns (2) to (10) examine the geo-climatic characteristics: land temperature, precipitation,
slope, altitude, and potential yield of wheat, maize, soybean, and sorghum. The dependent
variables are all standardized into z-scores. For some combinations of characteristics and
RD polynomials, the estimate of β is significantly different than zero; however, that is not
robust to the choice of the RD polynomial form. Moreover, for most variables and RD
polynomials, the estimate is statistically insignificant, suggesting that locations inside and
outside the Osage cession are comparable. Appendix Figure A.5 plots the RD boundary
over the spatial distribution of central geo-climatic characteristics. It is evident from the
figure that the boundary does not coincide with any break in geographical characteristics.
18 To ensure that effects are not driven by difference in the timing of settlement, we focus on the western
portion of the Osage cessions.
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X
X
X

3,650
37
1887
7.48

X
X
X

Observations
Clusters
DV Mean
DV SD

(5)

(6)

−0.043
(0.110)
[0.107]

0.112∗∗
(0.045)
[0.035]
0.053
(0.050)
[0.074]

195
32
641
92

0.004
(0.011)
[0.008]

X
X
X

−0.213∗ 0.021
(0.112) (0.024)
[0.098] [0.017]
−0.018
(0.054)
[0.063]

X
X
X

17,090
39
0.005
0.003

X
X
X

17,134
40
606
139

−0.225∗∗ 0.026
(0.109) (0.020)
[0.107] [0.021]

X
X
X

17,134
40
1,317
12,634

−0.009
(0.053)
[0.063]

(9)

0.001 −0.029 −0.023
(0.093) (0.063) (0.119)
[0.065] [0.037] [0.071]

X
X
X

195
32
3.52
0.977

X
X
X

195
32
3.03
1.45

X
X
X

195
32
1.47
0.311

0.014 −0.016 −0.004
(0.082) (0.052) (0.106)
[0.065] [0.036] [0.068]

Panel C: linear in latitude-longitude and distance

−0.005
(0.022)
[0.013]

(8)

−0.039 −0.005 −0.037
(0.064) (0.035) (0.073)
[0.069] [0.046] [0.083]

(7)

X
X
X

195
32
4
0.648

0.036
(0.101)
[0.063]

0.034
(0.112)
[0.065]

−0.119
(0.131)
[0.082]

(10)

Flow
Wheat Maize Soybean Sorghum
Accumulation

Panel A: linear in latitude-longitude

(4)

Altitude

Panel B: linear in distance to the cession boundary

0.016
(0.012)
[0.017]

(3)

Slope

Note: The dependent variables are standardized into z-scores within the sample. Regressions also control for closest boundary
segment fixed effects, linear distance to Wichita, and Wichita fixed effects. The bandwidth is 10 miles. Standard errors clustered
at arbitrary grid cells of 15 miles square in parentheses (Bester et al., 2011). Conley (1999) standard errors with a 50-mile window
in brackets. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Boundary FEs
Distance to Metro
Wichita Ctrls

11,990
40
23.5
1.42

0.089
(0.088)
[0.086]

Outside Cession

−0.010
(0.070)
[0.098]

0.013
(0.075)
[0.091]

0.066
(0.095)
[0.082]

Outside Cession

−0.070
(0.061)
[0.067]

(2)

Outside Cession 0.154∗∗
(0.064)
[0.066]

(1)

Year
Temperature Precipitation
Titled

The dependent variable is:

Table 1.2: RD: Balance on Covariates

1.3.1.3

RD Results: Long-Run Development

We measure local long-run economic development using data from the 1990 and 2000
decennial censuses of population and housing (Manson et al., 2019). Our main results draw
data on median owner-occupied housing value and median renter-occupied rent from the
1990 census. This data is available at the census-block level, which is the smallest geographic
area for which the Bureau of the Census collects and tabulates 100% decennial census
data (LaMacchia et al., 1994). We supplement these measurements using data on income
per capita, median household income and educational attainment from the 2000 census,
available at the more aggregate level of census block-group.

Main Results
Table 1.3 reports estimates from equation (1.1) for our main results. The dependent variable
is median housing value.19 Appendix Table A.1 reports results when the dependent variable
is median rent. We find that homestead-eligible locations outside the Osage cessions have
significantly lower property values compared to locations in which homesteading was
prohibited. Our baseline specification, which uses a local linear polynomial in latitude and
longitude, suggests that median housing value and median residential rent are about 0.5
and 0.56 standard deviations lower in homestead-eligible areas, respectively (column 1).
This result is robust to different specifications to address spatial auto-correlation (Appendix
A.1.1.4).
Column (2) uses a local linear polynomial in distance to the boundary, while column (3)
uses a local linear polynomial in both latitude and longitude and distance to the boundary.
The results are generally similar across these different linear polynomials. Column (4)
drops all blocks within 15 miles from Wichita’s center. The point estimate slightly drops in
magnitude, but remains economically and statistically significant, suggesting that the effect
is not entirely driven by the development of Wichita. Column (5) documents robustness to
19 To allow for clear interpretation and easy comparison across different outcomes and periods, we present
results when the outcome of interest is standardized into z-scores. Results are generally qualitatively similar
when levels or logs are used instead.
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(2)

(1)

Lon Lat
& Dist
(3)

Drop
Wichita
(4)

Drop
Dodge
(5)

Controls dropped

X
X
X

X
X
X

Boundary FEs
Dist to Wichita
Wichita FEs

X
X
X

8,233
37
56,770
36,308

X
X
X

2,737
36
46,642
27,215

X
X
X

7,684
37
57,177
36,885

X
X
X

6,488
37
56,823
37,556

X
X

8,233
37
56,770
36,308

X

X

8,233
37
56,770
36,308

X
X

8,233
37
56,770
36,308

X
X
X

8,233
37
56,770
36,308

Note: The dependent variables are standardized into z-scores within the sample. The bandwidth is 10 miles. The level of observation is
1990 census blocks. The RD polynomial is linear in latitude and longitude in columns (1) and (4)-(10), linear in distance to the boundary in
column (2), and linear in latitude and longitude and distance to the boundary in column (3). Baseline specification in columns (1)-(6) and (10)
also control for closest boundary segment fixed effects, linear distance to Wichita, and Wichita fixed effects. Column (7) drops the boundary
segment fixed effects, column (8) drops the linear control for distance to Wichita, and column (9) drops the Wichita fixed effects. Column (4)
drops all data within 15 miles of Whichta’s center, column (5) drops all data within 5 miles of Dodge City center, and column (6) drops all
data within 2.5 miles of the boundary. The specification in column (10) replaces the continuous treatment assignment with a binary one.
Standard errors clustered at arbitrary grid cells of 15 miles square in parentheses (Bester et al., 2011). Conley (1999) standard errors with a
50-mile window in brackets. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

8,233
37
56,770
36,308

8,233
37
56,770
36,308

Observations
Clusters
DV Mean
DV SD

−0.492∗∗∗
(0.092)
[0.115]

Binary
Donut Hole Boundary Dist to Wichita Treatment
2.5 miles segment Wichita
FEs Assignment
(6)
(7)
(8)
(9)
(10)

Sample is

Outside Cession −0.502∗∗∗ −0.477∗∗∗ −0.529∗∗∗ −0.369∗∗∗ −0.524∗∗∗ −0.652∗∗∗ −0.357∗∗∗ −0.501∗∗∗ −0.274
(0.094)
(0.121)
(0.090)
(0.083)
(0.097)
(0.227)
(0.114)
(0.092) (0.173)
[0.115]
[0.123]
[0.094]
[0.058]
[0.106]
[0.245]
[0.139]
[0.114] [0.077]

Dist

Lon Lat

RD Polynomial is

Table 1.3: RD: Median Owner-Occupied Housing Value, 1990

dropping Dodge City from the sample.
Figures 1.2-1.3 present the results graphically in a standard RD plot, with distance to
the boundary as the running variable and a linear trend along each side of the boundary
up to 35 miles. The dependent variables are residualized on the covariants in the baseline
specification of equation (1.1). Panel (a) uses all of the data, while Panel (b) drops Wichita
from the sample. In both outcomes and samples there is a discrete drop in the predicted
value of real property at the boundary.

Figure 1.2: Standard RD Plots for Median Housing Value

(a) Residual Median Housing Value

(b) Residual Median Housing Value

Drop Wichita

Note: This figure plots standard RD plot using linear distance from the boundary as the running variable. The
level of observation is 1990 census blocks. Points represent the average value within a 2.5-mile bin. The blue
line plots a local linear regression. The gray area shows the 95% confidence interval of the predicted value, with
standard errors clustered at arbitrary grid cells of 15 miles square (Bester et al., 2011).

A common concern in an RD analysis is that the effect is being driven by just a handful
of observations close to the discontinuity. To address this, in column (6) we run a donut-hole
specification, dropping all observations within 2.5 miles of the boundary, which yields even
stronger results. A related concern in the case of this study is that some current census
blocks do not fall entirely within the treatment or control regions; the higher the level of
spatial aggregation in the data, the greater this potential problem. For that reason, our
baseline specification uses a continuous treatment assignment, measured by the fraction
of the area that falls outside the cessions. Column (10) instead assigns a binary treatment
29

Figure 1.3: Standard RD Plots for Median Rent

(a) Residual Median Rent

(b) Residual Median Rent

Drop Wichita

Note: This figure plots standard RD plot using linear distance from the boundary as the running variable. The
level of observation is 1990 census blocks. Points represent the average value within a 2.5-mile bin. The blue
line plots a local linear regression. The gray area shows the 95% confidence interval of the predicted value, with
standard errors clustered at arbitrary grid cells of 15 miles square (Bester et al., 2011).

according to the location of the centroid of each census block. Results are similar to the
baseline.
Finally, columns (7)-(9) show robustness to dropping the baseline controls-the boundary
segment fixed effect, allowing comparison of location far away from each other, the distance
to closest center of economic activity, which may correlate with location relative to the
cession boundary, and the flexible Wichita controls-allowing for effects to vary by the current
spatial distribution of economic activity around the city center. The last attenuates the
point estimate, and depending on the specification to account for spatial auto-correlation,
statistical significance can be substantially lower.

Placebo Exercise and Further Robustness Checks
One possible concern is that the effect is driven by the fact that the land was held by
Native Americans right up to the period of white settlement. To address this concern, we
estimate equation (1.1) on the placebo region along the eastern portion of the boundary.
Like the western part of the Osage land cessions, homesteading on the Indian cessions in
southeastern Kansas was prohibited. However, unlike the western portion, land outside
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the cessions in the east was mostly settled before the passing of the Act, leading to hardly
any difference in homestead exposure across the boundary. Appendix Table A.2 presents
the placebo results using different RD polynomials and bandwidths. We find no impact on
long-run development in the placebo region.20
Figure 1.4 checks the robustness of the RD estimates to different choices of bandwidths,
RD polynomials, and samples. The figure plots the point estimates and 99%, 95% and
90% confidence intervals of β from equation (1.1) for every combination of bandwidth
values between 5 − 35 miles, common specifications for the RD polynomial, and three
different samples. Each facet represents a specific combination of the sample and RD
polynomial, and the x-axis within each facet denotes the different bandwidths. Each row
uses a different RD polynomial: linear in latitude-longitude (row 1), linear in distance
to the cession boundary (row 2), linear in both latitude-longitude and distance (row 3),
quadratic in latitude-longitude (row 4), and quadratic in distance (row 5). Each column
studies a different sample. Column 1 studies the the full sample and shows that estimates
are remarkably robust to the choice of RD polynomial and bandwidth. Column 2 excludes
all blocks within 15 miles from Wichita’s center, and demonstrates that the result is not
driven by the development of Wichita. For most polynomials and bandwidths, there is little
change in the point estimate and statistical significance is maintained. At the same time, the
results in column 2 are generally weaker than in column 1, suggesting that the development
of Wichita as an economic center inside the Osage cession is potentially an important part
of the story. Column 3 focuses on the placebo sample and finds no effect. In almost all
polynomials and bandwidths, the placebo estimate of β is statistically zero.
Finally, in Table 1.4 we report the results for our main measurements of development
(columns 1-2) alongside alternative measurements of local long-run economic development
at the block-group level (columns 3-5). The results are qualitatively similar, but the magnitudes of the effects on the block-group level outcomes are generally higher. Income per
20 An important caveat for this placebo is that it potentially also picks up the effect of being settled earlier,
which may confound the results.
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Figure 1.4: RD: Housing Value - Bandwidth, RD Polynomial and Sample Robustness

Note: This figure plots the RD estimates and 99%, 95% and 90% confidence intervals of β from equation (1.1), for
every combination of bandwidth values between 5 − 35 miles, common specifications for the RD polynomial,
and three different samples. Each facet represents a specific combination of sample and RD polynomial, and
the x-axis within each facet denotes the different bandwidths. Each column studies a different sample: the
full sample (column 1), excluding all blocks within 15 miles from Wichita’s center (column 2), and the placebo
sample (column 3). Each row uses a different RD polynomial: linear in latitude-longitude (row 1), linear in
distance to the cession boundary (row 2), linear in both latitude-longitude and distance (row 3), quadratic in
latitude-longitude (row 4) and quadratic in distance (row 5). Standard errors clustered at arbitrary grid cells of
15 miles square (Bester et al., 2011).
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Table 1.4: RD: Long-Run Local Development

Level of observation:
Dependent variable:

Outside Cession

Observations
Clusters
DV Mean
DV SD
Boundary FEs
Dist to Wichita
Wichita FEs

Blocks, 1990

Block groups, 2000

Median
Median
Median
Income
household
housing value housing rent per capita
income

Share
bachelor
degree

(1)

(2)

(3)

(4)

(5)

−0.502∗∗∗
(0.094)
[0.115]

−0.564∗∗∗
(0.126)
[0.093]

−0.845∗∗∗
(0.324)
[0.232]
p < 0.01

−0.844∗∗∗
(0.175)
[0.151]
p < 0.01

−1.609∗∗∗
(0.355)
[0.314]
p < 0.01

8,233
37
56,770
36,308

6,102
35
324
144

383
21
19,552
8,477

383
21
41,019
17,240

383
21
0.150
0.102

X
X
X

X
X
X

X
X
X

X
X
X

X
X
X

Note: The dependent variables are standardized into z-scores within the sample. The level of
observation is 1990 census blocks in columns 1-2, and 2000 census block-groups in columns
3-5. The RD polynomial is linear in latitude and longitude. Regressions also control for
closest boundary segment fixed effects, linear distance to Wichita, and Wichita fixed effects.
The bandwidth is 10 miles. Standard errors clustered at arbitrary grid cells of 15 miles
square in parentheses (Bester et al., 2011). Wild bootstrap p-values are also reported in
column (3)-(5) due to the smaller number of spatial clusters. Conley (1999) standard errors
with a 50-mile window in brackets. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
capita and median household income are about 0.85 standard deviations lower in locations
just outside the Osage cession, relative to locations just inside. Similarly, the share of the
population over the age of 25 with at least a bachelor’s degree is 1.6 standard deviations
lower in homestead-eligible locations. In the Appendix, we document robustness of these
results to different bandwidths and RD polynomials (Appendix A.1.1.3). Appendix Table
A.4 reports results for the same outcomes from a fuzzy RD specification in which the Osage
cession serves as an instrument for the share of land homesteaded.
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1.3.1.4

RD Results: Industrial Composition and Agglomeration

Employment Shares in Different Industry Sectors
Using 2000 census block-group level data on employment shares in different industry
sectors, we document that settlement under the Homestead Act affected the industrial
composition of the local economy in the long run. Figure 1.5 presents the RD estimates of
β when the dependent variables are the employment shares in different industry sectors,
standardized into z-scores. Our findings suggest that the Act decreased employment
shares in high-human-capital industry sectors, while the opposite is true for low-humancapital sectors. Specifically, we find a negative effect of the Act on employment shares in the
information industry, finance, insurance and real estate, professional, scientific, management,
administrative, and waste management services sectors, as well as in the educational, health,
and social services. We find positive effects on employment shares in agriculture and
mining, construction, wholesale and retail, and transportation, warehousing, and utilities.
This pattern is broadly consistent with contemporary differences in economic activity across
urban and rural locations.

Urban-Rural Composition vs. Agglomeration
One possible explanation for the impact on development is that homestead-eligible locations
outside the Osage cession are more rural. Then the impact on development may be
entirely driven by a different urban-rural composition; cities outside the cession might be
as developed as cities inside, but there are simply fewer of them. We present evidence
suggesting otherwise.
We focus exclusively on 1990 blocks classified as urban to test for gaps in the development
levels of cities across the historical Osage boundary.21 Table 1.5 presents the results.22 The
21 Note that the 1990 classification of locations into a urban or rural status is in itself a potential outcome.
Therefore, these estimates should not be interpreted as causal effects.
22 When the sample only includes dense urban locations, all observations are clustered into a small number
of locations within the bandwidth. This leads to a small number of arbitrary grid-cell clusters for the calculation
of standard errors. We maintain this approach as a baseline for uniformity, but note that these standard errors
should be taken with a grain of salt. As such, we also report Wild bootstrap p-values, but highlight that the
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Table 1.5: RD: Real Property Value, Urban Areas, 1990

The RD Polynomial is:

Lon Lat

Dist

(1)

(2)

Lon Lat
& Dist
(3)

Panel A: Median owner-occupied housing value
Outside Cession

Observations
Clusters
DV Mean
DV SD

−0.817∗∗
(0.324)
[0.112]
p < 0.01

−0.758∗∗
(0.303)
[0.166]
p < 0.01

−0.947∗
(0.501)
[0.272]
p = 0.05

5,874
10
56,692
35,816

5,874
10
56,692
35,816

5,874
10
56,692
35,816

Panel B: Median renter-occupied housing rent
Outside Cession

Observations
Clusters
DV Mean
DV SD
Boundary FEs
Dist to Wichita
Wichita FEs

−0.866∗∗∗
(0.185)
[0.122]
p < 0.01

−0.860∗∗∗
(0.126)
[0.151]
p < 0.01

−0.934∗∗∗
(0.238)
[0.258]
p < 0.01

5,020
10
338
141

5,020
10
338
141

5,020
10
338
141

X
X
X

X
X
X

X
X
X

Note: The dependent variables are standardized into z-scores within the sample. The level
of observation is 1990 census blocks. The sample only includes census blocks within urban
areas. Regressions also control for closest boundary segment fixed effects, linear distance
to Wichita, and Wichita fixed effects. Standard errors clustered at arbitrary grid cells of 15
miles square in parentheses (Bester et al., 2011). Wild bootstrap p-values are also reported
due to the small number of spatial clusters. Conley (1999) standard errors clustered with a
50-mile window in brackets. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Figure 1.5: RD: Employment Shares in Different Industry Sectors

Note: This figure plots the RD estimates and 99%, 95% and 90% confidence intervals of β from equation (1.1)
when the dependent variable is the employment shares in different industry sectors, standardized into z-scores.
The level of observation is 2000 census block-groups. The RD polynomial is linear in latitude and longitude,
and the bandwidth is 10 miles. Standard errors clustered at arbitrary grid cells of 15 miles square (Bester et al.,
2011). Regressions also include baseline controls.

dependent variable in Panel A is median housing value, while in Panel B it is median
rent. We present results for three different local linear RD polynomials: in longitude and
latitude (column 1), in distance to the boundary (column 2), and both (column 3). In all
specifications, we find that cities just outside the cessions are less developed relative to
cities just inside. This suggests that the impact on development is not a simple composition
effect. Instead, forces of agglomeration and increasing returns to scale are likely to play
an important rule in explaining the long-run impact of the Homestead Act. These results
join the results on the industrial composition in suggesting that the adverse impact on
Conley standard errors are likely to be more reliable for this sample.
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development is related to differences in the historical process of agglomeration and the
allocation of economic activity across space.

1.3.2

Instrumental Variable Strategy

We extend the scope of analysis and use an instrumental variable strategy that addresses
external validity concerns that might arise due to the unique Osage cessions setting; First,
the fact that the ability to homestead varied sharply across the Osage boundary made it
more likely that individuals or firms would relocate in response to homestead eligibility and
the subsequent differences in the initial patterns of settlement. In a broader geographical
context where homestead-eligibility changes more smoothly the same might not be true.
Second, it focuses on a specific counterfactual, in which land is sold only to small-scale
farmers instead of being granted to them in return to five years of residency and cultivation.
However, in other contexts, the counterfactual to homesteading also potentially induced
differences in initial parcel sizes and the ability of absentee landowners to acquire land. The
IV strategy leverages a different source of variation, spread over a wider geographical area
and using data at a higher level of spatial aggregation. Therefore, it tests effects against a
more general counterfactual, and results in this context are unlikely to be driven by highly
localized sorting of individual and firms. Moreover, it relies on different identification
assumptions. The results are nevertheless consistent with the RD findings.

1.3.2.1

The Estimation Frameworks

The intuition behind our second identification strategy is simple. After the Homestead
Act went into effect, land in the public domain was available for homesteaders. However,
in certain areas, significant shares of land were already privatized and thus could not be
homesteaded; in other words, the patterns of prior land privatizations constrained the share
of land locally available for homesteaders. This relationship is visible in Figures 1.6 and 1.7,
which plot the fraction of land homesteaded and the fraction of land privatized prior to the
passing of the Homestead Act, respectively, in counties across the U.S. Midwest.

37

Figure 1.6: Fraction Privatized under the 1862 Homestead Act

Note: This figure plots the fraction of land in a county that was patented under the 1862 Homestead Act out of
total land patented. The observation level is counties. Darker color implies a higher share.

The IV strategy leverages the component of prior land privatizations that results from the
definitive date of Homestead enactment and the continuous process of westward expansion,
to causally identify the effect of the Act on long-run development.23 Specifically, we use
land patent data from the Bureau of Land Management and General Land Office (n.d.)
to identify the areas that were intensively privatized during the decade immediately after
the passing of the Act, which we refer to as the “1862 privatization frontier." Then, within
this sample of counties, we instrument the fraction of land homesteaded with the distance
between each county and the 1862 national population center of gravity.
The fundamental logic of this strategy rests on the following fact: Since the process of
23 The

patterns of prior privatization are arguably not exogenous in themselves. Specifically, it is possible
that all else equal, better land would be bought earlier.

38

Figure 1.7: Fraction Privatized Prior to 1862

Note: This figure plots the fraction of land in a county that was patented prior to the passing of the 1862
Homestead Act out of total land patented. The observation level is counties. Darker color implies a higher
share.

westward expansion in the Midwest was generally contiguous, at each point in time during
the privatization and settlement period, counties located further away from the center had
lower shares of land privatized, on average, relative to counties located closer. This implies
that all else equal, counties that happened to be located further out along the privatization
frontier when the Homestead Act finally passed in 1862 had a higher share of land available
for homesteaders. Therefore, a relationship between distance to the 1862 population center
of gravity and the share of homesteading can be found along the 1862 privatization frontier.
This pattern is observable in Figure 1.8.
It is important to note that the identification builds on the fact that only along the 1862
privatization frontier-where some of the land, but not all of it, was privatized before the
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Figure 1.8: Fraction Privatized under the 1862 Homestead Act Along the 1862 Privatization Frontier

Note: This figure plots the fraction of land in a county that was distributed under the 1862 Homestead Act out of
total land patented for counties along the 1862 privatization frontier. The observation level is counties. Darker
color implies a higher share. The red dot indicates the location of 1862 the national population center of gravity.

Act passed-should one expect to find a local relationship between distance to the center
and the share of homesteaded land. In locations that were on the privatization frontier
long before 1862,24 essentially all of the land was privatized before the passing of the Act,
allowing no land to be homesteaded. In such locations, there should be no relationship
between counties’ location along the frontier and the share of land homesteaded. Similarly,
in locations that were on the privatization frontier only in later periods, none of the land
was privatized prior to the passing of the Act, thus placing no restrictions on the share
of land that could be homesteaded. In other words, a first stage should be found along
24 It is important to remember that the process of settling and privatizing land is rather slow moving, and
that a given county may be a part of the frontier for many years. This also implies that for a sufficiently low τ,
there is correlation in the sample of counties that are on the frontier in year t and year t + τ.
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the privatization frontier at the time of enactment, but not along the frontiers of different
periods. In a counterfactual world–in which, for example, the 1846 homestead bill would
have passed into law–a gradient in the share of land homesteaded would have been located
along the 1846 frontier instead.25
We estimate the effect of the Homestead Act on local long-run development along the
1862 privatization frontier using the following standard IV framework:

Outcomec = βHomesteadc + δs(c) + Xc Γ + ec

First Stage :

Homesteadc = αDist PCGc1862 + θs(c) + Xc Λ + ε c

(1.2)

(1.3)

where Outcomec is the outcome of interest in county c, and Homesteadc is the fraction
of land that was privatized under the 1862 Homestead Act. β is the coefficient of interest,
representing the relationship between the fraction homesteaded and the outcome of interest.
Dist PCGc1862 is the distance between county c and the 1862 national population center of
gravity. δs(c) , θs(c) are state fixed effects. Finally, Xc is a wide array of geo-climatic controls:
temperature, precipitation, slope, elevation, waterway, and potential output of wheat, maize,
alfalfa, barley, buckwheat, soybean, potato, and oat.

1.3.2.2

IV Results: Long-Run Development

We use data on income per capita for 1969-2000 from the Bureau of Economic Analysis to
measure long-run economic development at the county level.26 For our baseline specification
25 Note

that while a relationship between distance from the center and share homesteaded should not
generally exist along privatization frontiers of different periods, such relationship will exist when the sample is
sufficiently large-for example, within the U.S. Midwest as a whole. This is due to the fact that there was no
homesteading in eastern states, and essentially no homesteading in Midwest states that were settled prior to
1862. However, much of this variation is across states, rather than within states, and in broad samples of this
sort, the instrument is unlikely to be valid.
26 While

post-2000 data do exist, we restrict the analysis to end at year 2000 in order to have results that are
comparable with the RD results, for which outcomes are only available for years 1990 and 2000 (see subsection
1.3.1.3). Moreover, breakdown of BEA income and earning data by industry sectors, which is used in to
explore heterogeneous effects in section 1.3.2.3 below, exist by SIC classification for 1969-2000, but by NAICS
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we aggregate this data into a single county-level measure of long-run income per capita by
first standardizing contemporaneous income per capita into z-scores within each given year
and then taking the mean over 1969-2000. The result is robust to using different procedures
or measurements of development.
The main IV result can be visualized in Figure 1.9, which presents the partial correlation
plots for the first stage (Panel a) and the reduced form relationship (Panel b). A strong first
stage relationship is clearly evident: The further a county is from the 1862 population center
of gravity, the higher the fraction of land homesteaded. A strong reduced form relationship
is also visible: the further a county is from the center, the lower is its long-run income per
capita. The IV estimator is therefore negative.
Table 1.6 reports these results more formally. Column 1 reports the OLS estimate of β
from equation (1.2). The point estimate is 0.2; however, it is insignificant. We then proceed to
the IV estimation. Column (2) reports the first stage. The point estimate of α from equation
(1.3) is 0.128, with statistical significance well above the 0.1% level. The interpretation is that
along the 1862 privatization frontier, a 100-mile increase in the distance between a county
and the 1862 population center of gravity is associated with about a 13 percentage-point
increase in the share of land homesteaded. The Montiel Olea and Pflueger (2013) effective
first-stage F statistic is 65.5,27 indicating a strong first stage. Column (3) reports the reduced
form relationship between distance to the center and income. A point estimate of −0.172,
significant at the 0.1% level, indicates that a 100-mile increase in the distance to the 1862
population center of gravity is associated with about a 0.17 standard deviations drop in a
county’s long-run income per capita.
Finally, column (4) reports the baseline IV estimate of β. The point estimate is −1.345,
with an associated p-value of 0.027. The interpretation of this result is that a 10-percentagepoint increase in the share of land homesteaded in a county decreased long-run income per
classification post 2000. Our result is robust to using 1969-2017 income per capita instead.
27 Since

our design have one endogenous variable and one instrument, the effective first-stage F statistic
equals the robust first-stage F statistic. See Andrews et al. (2019)
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Figure 1.9: IV: First Stage and Reduced Form Partial Correlation Plots

(a) First Stage

(b) Reduced form
Note: This figure plots partial correlation plots for the first stage (Panel a) and the reduced form relationship
(Panel b). State fixed effects and baseline geo-climatic controls are partialled out. Observations are at the county
level. The sample is the baseline 1862 privatization frontier. Points represent the average value within a 10 miles
bin. The blue line plots a linear regression. The gray area shows the 95% confidence interval of the predicted
value, using Conley (1999) standard errors with a 500-mile window.

capita in the county by about 0.13 standard deviations. To further interpret the magnitude,
note that the mean share of land homestead in our sample of counties along the 1862
privatization frontier is about 32%. The IV result is robust to different definitions of the 1862
privatization frontier, different measurements of long-run economic development, and the
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Table 1.6: IV: Long-Run Income Per Capita

First
Stage
(2)

OLS
(1)
Fraction Homestead

State FEs
Geoclimatic controls

IV
(4)

−1.345∗∗
(0.606)

0.207
(0.311)
0.128∗∗∗
(0.016)

−0.172∗∗∗
(0.063)

247
12,125
1,603

247
0.322
0.236
65.503

247
12,125
1,603

247
12,125
1,603

X
X

X
X

X
X

X
X

Dist PCG1862

Observations
DV Mean
DV SD
Effective F-stat

Reduced
Form
(3)

Note: The dependent variable in columns (1), (3), and (4) aggregates income per capita
over 1969-2000 by first standardizing contemporaneous data into z-scores within each given
year and then taking the mean. Observations are at the county level. The sample is the
baseline 1862 privatization frontier. Geo-climatic controls include temperature, precipitation,
slope, elevation, waterway, and potential output of wheat, maize, alfalfa, barley, buckwheat,
soybean, potato, and oat. Conley (1999) standard errors with a 500-mile window in
parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
use of different cutoff windows for the Conley spatial auto-correlation (Appendix A.1.2).
Comparing column (1) and (4) suggests a significant positive selection of areas experiencing high shares of homesteading along the 1862 privatization frontier.28 The Upper
Peninsula of Michigan, for example, although being further away from the 1862 population
center of gravity, has relatively low shares of homesteading (Figure 1.8). Indeed, the region’s
climate, soil, densest timber coverage and distance from markets make it unsuitable for
settlement and cultivation, but it is rich in mineral deposits and timber, making it valuable
for some purchasers. For the same reasons, this region has low population density and
little economic activity today. These factors, which may not be fully accounted for by our
28 With

a bigger sample, including all of the Midwest, the selection problem seems to be less severe. The OLS
estimate of β (equation 1.2) in this broader sample is −0.523, significant at the 1% level.
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geo-climatic controls, will not be picked up by the instrument.

A Placebo Exercise
A possible concern with this identification strategy is that the instrument might simply pick
up effects that are associated with being settled later or located further away from the center.
The concern is that these factors have an independent impact on long-run development. That
would violate the exclusion restriction, which requires that distance from the population
center of gravity will not be associated with long-run development except through its effect
on homesteading.
To address this concern, we implement a placebo exercise in which we regress the first
stage and reduced form for every privatization frontier and population center of gravity
between 1830 and 1889. The logic of this placebo exercise is that if the exclusion restriction
holds, one should expect to find a reduced form effect only when there is a relevant first
stage, and for the reasons explained above, the second should only be around 1862. It is
important to keep in mind that rate of movement of both the privatization frontier and the
national population center of gravity is relatively slow (Appendix Figure A.6), implying a
strong serial correlation in both sample and instrument from year to year. As such, one
should not expect to find a first stage and reduced form effects only in 1862. Instead, if the
instrument is valid both estimates would peak at 1862 and decay toward zero in a U or
inverse-U shape before and after.
Figure 1.10 presents the results of the placebo exercise. Panel (a) presents the first stage
results of the effect of distance to the center of gravity on the fraction of land homesteaded.
Panel (b) presents the reduced form effect-i.e,. the relationship between distance to the
center and long-run income per capita. We find that for both dependent variables the
estimates long before and long after the time of enactment are close to zero. However, the
estimates increase in absolute value as the year gets closer to 1862, reaching a peak right
around 1862. This suggests that distance to the center of gravity along privatization frontiers
of different years does not affect development in general. Instead, our instrument seem to
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Figure 1.10: IV: Estimates for Counterfactual Years of Enactment

(a) First Stage

(b) Reduced form
Note: This figure plots the point estimate and 99%, 95% and 90% confidence intervals of the first stage (Panel
a) and reduced form (Panel b) from the placebo exercise which pools together all privatization years between
1830 and 1889. Estimates are partial effects of the distance from the contemporary population center of gravity,
within sample counties on the contemporary privatization frontier. Regressions also control for state × year
fixed effects, temperature, precipitation, slope, elevation, waterway, and potential output of wheat, maize, alfalfa,
barley, buckwheat, soybean, potato, and oat. Standard errors are clustered at the county.
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be picking up something unique that occurs only around the year of Homestead enactment.
Moreover, the fact that the first stage and reduced form estimates are mirroring each other
suggests that the reduced form effect works through the first stage.
A remaining concern is that a first stage and reduced form relationship only exist around
the time of enactment, but not because of the Act. For example, the skeptical reader may
still be concerned that while it does not seem to be the case that counties settled slightly
later are less developed relative to counties that were settled earlier, having been settled
later during the Civil War mattered for development. While concerns of this sort seem less
plausible, we cannot rule them out.

1.3.2.3

IV Results: Industry Sectors, Urbanization, and Geographical Mobility

Long-Run Earnings, Productivity, and Employment Shares Across Different Sectors
Which sectors of the local economy were affected by the Act? To answer this question, we
use data on personal earning per capita, personal earnings per worker, and employment
shares, by SIC divisions, calculated using data from the Bureau of Economic Analysis for
the years 1969-2000.29
Table 1.7 presents the IV estimates of β (equation 1.2) for different dependent variables in
different industry sectors. Each column focuses on a different dependent variable: long-run
personal earning per capita (column 1), long-run personal earning per worker (column 2),
and long-run employment shares (column 3). Panel A focuses on farming, while panel
B on all other forms of economic activity. We find that the aggregate effect on long-run
development is driven entirely by non-farming activities. (column 1). The magnitudes of
the effect on earning per capita derived from non-farming industry sectors (Panel B, column
1) and the aggregate effect on income per capita (Table 1.6, column 4) are remarkably
similar. A 10-percentage-point increase in the share of land homesteaded is associated with
a 0.14-standard-deviations drop in non-farm earning per capita. In contrast, we find no
29 We

aggregate contemporaneous data into a single county level long-run measure using the same procedure
as for our baseline measure for long-run economic development, described above.
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Table 1.7: IV: Long-Run Earnings, Productivity, and Employment Shares by Sectors

Earnings
Per Capita
(1)

Earnings
Per Worker
(2)

Employment
Share
(3)

Panel A: Farming
Fraction Homestead
DV Mean
DV SD

0.137
(0.381)

−0.094
(0.656)

0.107
(0.557)

726
783

9,813
6,391

0.140
0.091

Panel A: Non-Farming
Fraction Homestead
DV Mean
DV SD
Observations
State FEs
Geoclimatic controls

−1.356∗∗
(0.579)

−1.321∗∗∗
(0.450)

−0.107
(0.557)

6,766
2,440

15,412
2,355

0.860
0.091

247

247

247

X
X

X
X

X
X

Note: Dependent variables aggregate data over 1969-2000 by first standardizing contemporaneous data into z-scores within each given year and then taking the mean. Observations
are at the county level. The sample is the baseline 1862 privatization frontier. Geo-climatic
controls include temperature, precipitation, slope, elevation, waterway, and potential output
of wheat, maize, alfalfa, barley, buckwheat, soybean, potato, and oat. Conley (1999) standard
errors with a 500-mile window in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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effects on earning per capita derived from farms. The point estimate is actually positive,
however insignificant (Panel A, column 1). Columns (2) and (3) suggests that the negative
effect on earnings is driven by lower productivity, as measured by earning per worker, rather
than a smaller employment share.
Appendix Table A.7 presents further results, breaking down the non-farming side of
the economy into different industry sectors. We find that effects on earning per capita are
concentrated mainly in three industry sectors: manufacturing, construction, and finance,
insurance, and real estate. We also find that the coefficients on earning per worker are
negative across the board, although insignificant for many sectors. In no industry, including
farming, do we see a robust positive association between homesteading and productivity.
Finally, effects on employment shares are mostly insignificant.

Contemporary Urbanization and Geographical Mobility
We also find evidence suggesting that the Homestead Act affected urbanization and the
extent of residents’ geographical mobility. Table 1.8 presents the results. Column (1)
examines the effect on population density. We find a strong and significant effect, suggesting
that a 10-percentage-point increase in the share of homesteaded land decreases population
density by 0.37 standard deviations.
We then proceed to study the effects on the geographical mobility of residents within a
county. As expected in more rural locations, we find evidence for lower mobility. Columns
(2)-(3) study effects on migration flows into and out of the county, using data from Chetty
and Hendren (2018). We find that a 10-percentage-point increase in the share of homesteaded
land decreases migration inflows by about 0.17 standard deviations and migration outflows
by about 0.15 standard deviations. Columns (4)-(8) proceed to study effects on the length of
residents’ tenure. Specifically, we use census data for the years 1970-2000 (Manson et al.,
2019) to examine effects on the share of households in the county with different periods
of tenure living in their current house. We find no significant effect on the share with 1
year and 11 − 20 years of tenure (column 4 and 7, respectively). We do, however, find that
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X
X

X
X

State FEs
Geoclimatic controls

X
X

247
0.025
0.012

−1.493∗∗∗
(0.405)

Outflows
(3)

X
X

247
0.205
0.025

0.562
(0.417)

0-1
(4)

X
X

247
0.260
0.031

−2.482∗∗∗
(0.854)

2-5
(5)

X
X

247
0.166
0.014

−0.932∗
(0.492)

6-10
(6)

X
X

247
0.189
0.019

−0.665
(0.599)

11-20
(7)

Share with Tenure in Current Unit

X
X

247
0.225
0.057

2.363∗∗
(0.923)

20+
(8)

Note: Observations are at the county level. The sample is the baseline 1862 privatization frontier. Geo-climatic controls include
temperature, precipitation, slope, elevation, waterway, and potential output of wheat, maize, alfalfa, barley, buckwheat, soybean,
potato, and oat. Conley (1999) standard errors with a 500-mile window in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

247
0.026
0.016

247
80
375

−1.712∗∗∗
(0.658)

−3.742∗∗∗
(0.705)

Observations
DV Mean
DV SD

Fraction Homestead

Inflows
(2)

Migration

Density
(1)

Population

Dependent variable is:

Table 1.8: IV: Long-Run Urbanization and Geographical Mobility

a 10-percentage-point increase in the share of land homesteaded decreases the share of
households with 2 − 5 years of tenure by about 0.25 standard deviations and the share with
6 − 10 years by about 0.09 standard deviations, while increasing the share with a tenure of
over 20 years by about 0.24 standard deviations.

1.3.3

Discussion: A Comparison Across Strategies

Our two identification strategies are consistent both qualitatively and quantitatively. The
fuzzy RD estimate from the Osage cessions suggests that a 10-percentage-point increase
in the share of land homestead decrease income per capita in 2000 by about 0.18 standard
deviations (Appendix Table A.4, column 4). The IV estimate for the same dependent variable
suggests a slightly lower effect, of about a 0.12-standard-deviations decrease (Appendix
Table A.6, column 4).
There could be different reasons for these small differences in magnitude, ranging
from the different level of spatial aggregation and geographical areas to differences in the
historical context. Importantly, while those originally purchasing land inside the Osage
cessions had to be actual settlers, the same is not generally true as a counterfactual to
settlement under the Homestead Act, and specifically in the context of the IV strategy. The
possible existence of large landowners as a counterfactual to homesteading in the IV context,
but not in the Osage cessions context, may drive a wedge in the estimated effects.30 However,
in light of all of this, it is quite remarkable to note that each estimate falls within the other
estimate’s 95% confidence interval. Even though our two strategies rely on entirely different
identification assumptions, leverage different sources of historical variation, and use data
at a different level of spatial aggregation over different geographical areas, they not only
generate similar qualitative results, but also estimates of quite similar magnitudes.
The similarity in results from the two strategies is not limited to the main outcome.
Rather, the deeper patterns revealed using both designs are also consistent. The RD estimates
30 Indeed,

recent evidence suggests that an initial privatization to large landowners, as opposed to homesteaders, had adverse consequences for development (Smith, 2019).
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suggest that cities just outside the cession are less developed relative to cities just inside
(Table 1.5). Using the RD strategy, we also document important effects on the industrial
composition of the local economy (Figure 1.5). These effects are broadly consistent with
differences in the industrial composition across rural and urban locations in 2000. The IV
estimates suggest that counties that experienced higher historical homesteading are more
rural today, and their residents are less geographically mobile (Table 1.8). We also find that
contemporary income differences are driven by non-agriculture sectors (Table 1.7). Both sets
of results thus point to the development of non-agricultural sectors, agglomeration, and
urbanization as key factors in driving the main outcome.

1.4

The Path of Divergence

We explore potential mechanisms by focusing on the Osage land cessions and providing
evidence on the impact of the Act starting from the initial stage of settlement.31 Our
results suggest a path of divergence rather than an initial impact that persists. We find that
homesteading regions were slower to transition out of agriculture. Over time, the divergence
in the industrial composition of the local economy materialized into a divergence in the
level of economic development.
The analysis in this section utilizes micro-level data from the full-count decennial federal
censuses for the years 1880, and 1900-1940.32 We focus on household heads, studying their
demographics, occupations, and the industry sector in which they work.33 In 1930 and 1940,
we also study the value of their dwelling or rent cost, and in 1940, their wages. We also use
township- and city-level data on the assessed valuation of total property, digitized from the
31 Note

that the IV strategy compares the outcomes of counties that were settled earlier to those of counties
that were settled later. Therefore, it is only fitting to study the long-run impact. During the early stages of
settlement, counties further away from the population center of gravity will be, almost by definition, less
developed, and the nature of economic activity in them is likely to be different regardless of the terms of land
privatization.
32 Data

from the 1890 census was lost.

33 In the early years, this variable is imputed from occupation question, rather than based on data directly
recorded.
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Biennial Reports of the Kansas State Board of Agriculture, for each decade between 1900
and 1940. To facilitate the RD analysis, we use historical maps to geocode the boundaries of
civil township and the locations of towns and cities around the Osage cessions boundary in
each decade.34 We then geo-reference the historical data to townships’, towns’, and cities’
centroids.35

1.4.1

Initial Differences, 1880

We begin by studying the impact of the Act during the period of initial settlement. We
choose 1880, the first census year following the bill to remove the Osage people from Kansas,
as the starting point for the analysis. During this period the western edges of our study
region were not yet settled, while the central and eastern parts were still in the early stages
of development.
Using the RD framework, we do not find evidence for selective sorting of initial settlers
into homesteading based on observable demographics (Figure 1.11). Settlers in homesteadeligible locations outside the cessions were equally likely to be male, white, single, U.S-born,
and born in different regions of the country. They were also of a similar age and had
a similar number of children. Of course, it is possible that settlers were selected into
homesteading based on unobserved characteristics, such as differences in wealth or skills.
Unfortunately, we have no direct data on wealth, and the data on literacy is of poor quality.36
We then proceed to examine the initial impact on economic activity. Figure 1.12 presents
the RD estimates on a set of dummies that take a value of 1 if the household head works
in a given industry sector, standardized into z-scores. We find that household heads in
34 The

boundaries of civil townships have changed quite significantly between 1880 and today.

35 It is important to note that the level of spatial aggregation in the historical data is significantly higher than
the one used to study long-run outcomes (see Section 1.3.1.3). As such, the RD results in this section of the
paper generally have lower power and are less stable across specification. The higher level of aggregation also
entails a small change in specification: since all of Wichita is geo-referenced into a single point on the map, we
include a single Wichita fixed effect instead of flexible controls for distance bends around the city’s center.
36 One possible way to advance this question would be to link individuals across census years, which would
allow us to study parental and sibling occupations, as well as the individual’s, across periods. These variables
may potentially be informative about wealth and talent. We are currently implementing this linkage.

53

Figure 1.11: RD: Observable Demographic During Early Settlement

Note: This figure plots the RD estimates and 99%, 95% and 90% confidence intervals of β from equation (1.1)
when the dependent variables are observable demographics, standardized into z-scores. The RD polynomial is
linear in latitude and longitude, and the bandwidth is 10 miles. Standard errors clustered at arbitrary grid cells
of 15 miles square (Bester et al., 2011). Regressions also include baseline controls. The level of observation is an
individual, geo-referenced into a city, town, or civil township. Data from the 1880 full-count census.

homestead eligible locations are 0.579 standard deviations more likely to work in agriculture,
forestry, and fishing, relative to household heads in ineligible locations just inside the
cession (line 1). Homestead eligibility decreased the share of household heads working
in manufacturing, construction, transportation, wholesale, or retail by 0.213, 0.437, 0.298,
0.143, and 0.249 standard deviations, respectively (lines 2-6). In all other industry sectors,
the estimate is small and insignificant (lines 7-10). These results are consistent with the
provisions of the Act, which required homesteaders to cultivate land.
To complement these results, we run a similar analysis, this time using occupational
categories rather than industry sectors. The dependent variables here are dummies that
take a value of 1 if the household head’s occupation is classified into a given category (e.g.,
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Figure 1.12: RD: Industries During Early Settlement

Note: This figure plots the RD estimates and 99%, 95% and 90% confidence intervals of β from equation (1.1)
when the dependent variables are dummy variables that take the value of 1 if the household head works in a
given industry sector, standardized into z-scores. The RD polynomial is linear in latitude and longitude, and
the bandwidth is 10 miles. Standard errors clustered at arbitrary grid cells of 15 miles square (Bester et al.,
2011). Regressions also include baseline controls. The level of observation is an individual, geo-referenced into
a city, town, or civil township. Data from the 1880 full-count census.

“farmer”, “laborer”, or “craftsman”), standardized into z-scores. The results are presented
in Appendix Figure A.7 . We find a similar pattern. Homestead eligibility increased the
probability that a household head is a farmer in 1880 by 0.798 standard deviations (line
1). For all other occupations, the point estimates of β are negative. We find no significant
effect on the probability of working as a farm laborer (line 2), but a strong negative effect
on working as a laborer outside the agricultural sector (line 3). Specifically, this probability
is about 0.657 standard deviations lower in locations just inside the Osage land cessions
relative to locations just inside the cession. Similarly, the probability of working as operatives,
craftsmen, clerks, or managers was 0.256, 0.332, 0.049, and 0.203, standard deviations lower,
respectively (lines 4-5 and 8-9). The point estimates on occupations belonging to the broad
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categories of sales, services, and professional are also negative, but statistically insignificant
(lines 6-7 and 10). Finally, lines 11-12 examine effects on labor-force participation and
occupational income scores and find no effects.
We interpret these results as a direct impact of the Act’s cultivation requirement, which
shifted the industrial composition of the local economy during the period of initial settlement.
Much of the impact was a shift of employment from non-farm laborers to farmers. This,
however, had no meaningful effect on average contemporary development, as evident in
the null effect on occupational income scores. Moreover, we find no evidence for selective
sorting on observable demographics of early settlers.

1.4.2

Divergence, 1880-1940

After examining the initial impact, we proceed to study the path of divergence. Correlational
evidence suggests that the homestead-eligible region was slower to go through a structural
transformation. Focusing on the causal effect of the Act, we find that the effect of the act on
the industrial composition of the local economy first attenuates post-settlement but picks
up again over time, generating a U-shaped pattern. We also find suggestive evidence of
agglomeration effects, which potentially widened the gap in local economic development.
This pattern manifested in a difference in the level of economic development, where areas
settled under the Homestead Act had substantially lower wages and property values by the
mid-20th century.

1.4.2.1

The Industrial Composition of the Local Economy

A divergence across the boundary can be observed with simple correlational evidence.
Figure 1.13 plots the share of household heads working in four different industry sectors—agriculture, manufacturing, construction, and finance—between 1880 and 1940 within
a 35-mile bandwidth on both sides of the historical Osage boundary.37 Three important
facts are noticeable in the figure. First, the area as a whole went through a structural
37 Appendix

Figure A.8 plots shares in all other industry sectors.
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transformation over this period. There is a long secular negative trend in the employment
share in agriculture, dropping from an average of about 77% across both regions in 1880 to
about 35% in 1940. In all other sectors, the exact opposite is true, as their importance in the
economy grows over time. Second, in accordance with the results on the initial impact of
the Act on economic activity presented above (Section 1.4.1), there are initial differences in
the industrial composition of the two regions. The employment share in agriculture in the
homestead-eligible region is about 79% in 1880, compared to about 74% inside the Osage
land cessions. Third, there is a divergence of homestead-eligible and non-homestead-eligible
regions above the initial gap. By 1940, the employment share in agriculture in the homestead
eligible region is about 41%, compared to about 28% inside the cession. The development in
some other sectors is the mirror image of that. Specifically, there is a notable divergence in
the share working in manufacturing, construction, and finance, insurance and real estate. In
other words, the rate at which the homestead-eligible region transitioned out of agriculture
and into these sectors was slower. These trends are particularly interesting because, as we
observed in Section 1.3.2.3, these are exactly the sectors in which long-run effects on earning
per capita were concentrated. Our two strategies, implemented over different regions,
periods, and aggregation levels, again produce consistent results. In all other industry
sectors (Appendix Figure A.8) we find parallel trends (e.g. retail and wholesale), and for
some there is also no difference in levels (e.g., mining and communication).
Next, we focus on these four industry sectors and utilize the RD framework to provide
causal evidence. Figure 1.14 presents the RD estimates of the effects on the probability that
a household head was employed in each of these sectors between 1880 and 1940. Overall,
across all four industry sectors, the evolution of the estimate of β over time follows a
U-shaped (or an inverse U) path; the coefficient first attenuates between 1880 and 1910 and
then picks up again (in absolute value) after 1910.
The fact that estimates of the differences in the industrial composition across the Osage
boundary attenuate in 1900 relative to 1880 suggests that much of the differences in 1880 were
a direct result of the Homestead Act’s cultivation requirement. After successfully surviving
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Figure 1.13: Divergence in Employment Shares Across Sectors, 1880-1940

(a) Agricultural, forestry,

(b) Manufacturing

and fishing

(c) Finance

(d) Construction

Note: This figure plots the mean and 95% confidence intervals of the share of household heads that were
employed in a given industry sector, for both sides of the historical Osage boundary, within a 35 miles
bandwidth, for years 1880-1940. The level of observation is an individual, geo-referenced into a city, town, or
civil township. Data from full count censuses, 1880-1940.

five years and obtaining property rights, the restrictions on homesteaders’ occupational
choices were removed. While homesteading in the region did not end by 1900, the rate of
homestead entries vastly declined, leading to a very low share of settlers being subject the
homesteading constraints in 1900, and even fewer in 1910 (Lee, 1979).
At the beginning of the 20th century, the region as a whole began to go though a
structural transformation; however, our findings suggest that this process occurred later
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Figure 1.14: RD: Employment in selected Industries, 1880-1940

(a) Agricultural, forestry,

(b) Manufacturing

and fishing

(c) Construction

(d) Finance

Note: This figure plots the RD estimates and 99%, 95% and 90% confidence intervals of β from equation (1.1)
when the dependent variables are dummy variables that take the value of 1 if the household head works in
a given industry sector, standardized into z-scores within a year. The RD polynomial is linear in latitude
and longitude, and the bandwidth is 10 miles. Standard errors clustered at arbitrary grid cells of 15 miles
square (Bester et al., 2011). Regressions also include baseline controls. The level of observation is an individual,
geo-referenced into a city, town, or civil township. Data from full-count censuses, 1880-1940.

and slower in homestead-eligible locations. The RD estimates document that the trend in
differences in the industrial composition reverses from convergence to divergence, as the
gap across the historical Osage boundary consistently grows after 1910. The divergence
path as captured by the RD estimates post-1910 is consistent with the path documented in
the raw data (Figure 1.13). By 1940, we find that household heads just outside the Osage
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cessions were about 0.62 standard deviations more likely to be working in the agricultural
sector, relative to household heads just inside the cessions. In contrast, they were 0.42, 0.2
and 0.09 standard deviations less likely to be working in manufacturing, constriction, and
finance, insurance, and real estate, respectively.
Overall, the evidence documents that homestead-eligible locations were slower to transition out of agriculture, and it points to diverging paths of development across the Osage
boundary rather than to an initial impact that simply persisted over time. Our preferred
interpretation is that the delay in the local development of non-agricultural sectors meant
losing out on the potential benefits resulting from agglomeration, relative to nearby locations
that transitioned out of agriculture earlier.

1.4.2.2

Suggestive Evidence on Agglomeration

We provide suggestive evidence supporting the agglomeration interpretation. Specifically,
we provide evidence suggesting that individuals who arrived in the area in later periods
settled in greater numbers inside the Osage cessions. Since census data during the early
periods contained no information regarding former place of residence, we use alternative
variables as proxies. Our first proxy is simply the household head’s state of birth. Panel (a)
in Figure 1.15 plots the share of household heads born in Kansas between 1880 and 1940
on both sides of the boundary. Initially, in 1880, all settlers on both sides of the boundary
are immigrants to Kansas. Over the years, the share of household heads born locally picks
up in both regions; however, a clear divergence is evident. By 1920, the share of local-born
household heads is higher in the homestead-eligible region. The RD estimates, presented in
Panel (b), paint a similar picture.
A divergence path on this proxy measurement may be driven by different rates of
migration outflows as well as different rates of migration inflows. To disentangle these two
possibilities, we turn to a second proxy: race. The logic behind this proxy measurement is
rooted in the fact that most black residents arrived in the region after the initial period of
settlement. Divergence in the share of black households is therefore more likely to represent
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Figure 1.15: Household Head Born in Kansas, 1880-1940

(a) Correlational Evidence

(b) RD Estimates
Note: Panel (a) plots the mean and 95% confidence intervals of the share of household heads that were born in
Kansas, for both sides of the historical Osage boundary, within a 35-mile bandwidth, for the years 1880-1940.
Panel (b) plots the RD estimate and 99%, 95%. and 90% confidence intervals of β when the dependent variable is
a dummy variable that takes the value of 1 if the household head was born in Kansas, standardized into z-score.
The RD polynomial is linear in latitude and longitude, and the bandwidth is 10 miles. Standard errors clustered
at arbitrary grid cells of 15 miles square (Bester et al., 2011). Regressions also include baseline controls. The
level of observation is an individual, geo-referenced into a city, town, or civil township. Data from full-count
censuses, 1880-1940.
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different rates of migration inflow than different rates of migration outflow. Figure 1.16
presents the results. Both the correlational evidence in Panel (a) and the RD estimates in
Panel (b) suggest that black households migrated to locations inside the historical Osage land
cession in greater numbers relative to locations outside. To the extent that these different
rates of migration represent a general trend among later migrants, this evidence suggests
that agglomeration may have been one of the forces behind the economic divergence.

1.4.2.3

From Industrial Composition to Economic Development

The differences in industrial composition of the local economies across the historical Osage
boundary resulted in differences in economic development before the mid-20th century.
To provide empirical evidence we use data on the assessed valuation of total property for
years 1900-1940, available at the civil township, town, and city level, which we digitize from
Biennial Reports of the Kansas State Board of Agriculture.
Panel (a) in Figure 1.17 presents the path of the RD estimates of β on the log of assessed
valuation of total property for the years 1900-1940,38 while Panel (b) presents estimates for
the same period when the dependent variable is standardized into z-scores instead. While
we do not find any effects in the earlier years, we do find adverse effects of the Act on total
wealth beginning in 1910. By 1940, the assessed valuation of total property of homesteadeligible locations just outside the Osage cession was 0.09 standard deviations lower, or
0.9 log points lower, relative to non-homestead locations just inside the cession. When
interpreting these results, it is important to remember that the dependent variable, being
the total value of property in a location, measures both development and agglomeration.
More than just documenting a divergence in wealth, these results also demonstrate that
the timeline of the divergence in wealth is quite aligned with that of the divergence in the
industrial composition of the economy. The RD estimates on the probability of employment
in different sectors suggest that divergence in the industrial composition picks up after 1910
38 We

present analysis in logs since the property value data is aggregated to the location level, and more
likely to be skewed.
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Figure 1.16: Household Head Born is Black, 1880-1940

(a) Correlational Evidence

(b) RD Estimates
Note: Panel (a) plots the mean and 95% confidence intervals of the share of black household heads, in for both
sides of the historical Osage boundary, within a 35-mile bandwidth, for the years 1880-1940. Panel (b) plots the
RD estimate and 99%, 95% and 90% confidence intervals of β when the dependent variable is dummy variable
that take the value of 1 if the household head is black, standardized into z-score. The RD polynomial is linear in
latitude and longitude, and the bandwidth is 10 miles. Standard errors are clustered at arbitrary grid cells of
15 miles square (Bester et al., 2011). Regressions also include baseline controls. The level of observation is an
individual, geo-referenced into a city, town, or civil township. Data from full-count censuses, 1880-1940.
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Figure 1.17: RD: Assessed Valuation of Total Property, 1900-1940

(a) Logs

(b) Z-scores
Note: This figure plots the RD estimates and 99%, 95% and 90% confidence intervals of β from equation (1.1)
on the assessed valuation of total property in 1900-1940. Panel (a) uses a log transformation of the depended
variable, and in Panel (b) the dependent variable is standardized into z-scores within a year. The RD polynomial
is linear in latitude and longitude, and the bandwidth is 10 miles. Standard errors clustered at arbitrary grid
cells of 15 miles square (Bester et al., 2011). Regressions also include baseline controls. The observation level is
a city or a township. Data from biennial reports of the Kansas State Board of Agriculture.
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(Figure 1.14). The RD estimates on the assessed valuation of total property only becomes
significant at the same time. Therefore, our results suggest that the divergence in the
industrial composition, agglomeration, and the accumulation of wealth are related.

Table 1.9: RD: Housing Values, Rents, and Wages, 1930-1940

Housing Value

Rent

Wage

1930

1940

1930

1940

1940

(1)

(2)

(3)

(4)

(5)

−0.372∗∗∗
(0.056)
[0.059]
p < 0.01

−0.277∗∗
(0.112)
[0.123]
p = 0.01

−0.074
(0.063)
[0.058]
p = 0.22

−0.239
(0.201)
[0.181]
p = 0.23

−0.349∗∗∗
(0.126)
[0.124]
p < 0.01

Observations
Clusters

19,673
26

18,269
27

19,638
27

18,439
27

20,585
28

Observations
Clusters

19,673
26

18,269
27

19,638
27

18,439
27

20,585
28

X
X
X

X
X
X

X
X
X

X
X
X

X
X
X

Outside Cession

Boundary FEs
Distance to Wichita
Wichita Ctrl

Note: The dependent variables are standardized into z-scores within the sample. The
level of observation is a household head, geo-referenced to a city, town, or civil township.
Regressions also control for closest boundary segment fixed effects, linear distance to
Wichita, and a Wichita fixed effect. Standard errors clustered at arbitrary grid cells of 15
miles square in parentheses (Bester et al., 2011). Wild bootstrap p-values are also reported
due to the small number of spatial clusters. Conley (1999) standard errors with a 50-mile
window in brackets. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

To complement this analysis, we use once again individual-level data from the 1930-1940
full count censuses, in which we observe self-reported housing value, rents, and wages.39
Table 1.9 presents the results. Overall, the estimates suggest a significant adverse effect of
39 Census

data on wages is available only for 1940.
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the Homestead Act on economic development before the mid-20th century. Columns (1) and
(2) examine effects on housing values. We find that households who reside in locations just
outside the Osage cessions reported housing values that were about 0.37 and 0.28 standard
deviations lower relative to households residing just inside the cessions, in 1930 and 1940,
respectively. The results regarding rents are qualitatively similar, although not statistically
significant (columns 3-4). Finally, in column (5) we examine the impact on wages in 1940.
We find that historical exposure to homestead settlement reduced the reported wage income
of household heads residing in locations just outside the cession by about 0.35 standard
deviations relative to household heads just inside.

1.5

Selection, Survival on the Frontier, and Agglomeration

The empirical evidence documents that homesteading regions were slower to go through a
structural transformation, and suggests that in turn affected local economic development.
But what explains the slower transition out of agriculture in homesteading regions? The
effect of the Act on the industrial composition of the local economy evolved in a U-shaped
pattern, which is hard to reconcile with an explanation based simply on an initial impact
and path dependency.
Our preferred interpretation focuses on a process of selection, survival on the frontier,
and subsequent agglomeration. Below, we lay out a conceptual framework for thinking
about differential selection into homesteading and subsequent economic development. In
our framework, the Act can induce two distinct types of selection. The first is that those
with lower productivity outside the agricultural sector were more likely to homestead. The
second is that settlers with a greater aptitude for agriculture were more likely to survive as
homesteaders on the frontier. This resulted in different distributions of skills across space.
When firms expanded into the former frontier regions, they were more likely to put down
roots in non-homesteading areas, where the non-agricultural labor market was thicker and
the geographic concentration of high-productivity laborers higher. Differential selection
of settlers and firms across regions would then likely have been exacerbated by forces of
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agglomeration.
Our conceptual framework is consistent with the empirical patterns we document and a
large body of historical narratives. Yet we do not intend to claim that this is the only channel
by which the Homestead Act affected development outcomes; other channels may be in play.
At the same time, the empirical evidence does not seem to support two central competing
hypotheses regarding channels. The first focuses on large landholdings as a result of a faster
consolidation in non-homesteading regions, while the second focuses on the Act’s effects on
local culture and values. We consider these potential channels in Appendix A.3, but find
that neither is supported by the data.
To understand the two selection channels, it is essential to first understand two stylized
facts of the frontier environment. First, the frontier was a notoriously difficult environment.
Lee (1979) observes that farmers on the frontier faced “the threat of Indian attack, grasshopper plagues, inadequate rainfall, lack of capital, inexperience, [...] low prices for agricultural
commodities, etc.” (p. 574). Establishing a farm took a considerable investment beyond
the cost of acquiring land. As Edwards et al. (2017) note, land obtained through the Act
was “hardly free. Successfully creating a farm required years of the entryman’s labor, plus
investments in a house and fields, livestock, a barn, and fencing. And settlers paid in other
ways, too, enduring long freezing winters and hot searing summers, often losing crops to
drought or wind or disease or grasshoppers, and suffering deep social isolation” (pp. 11-12).
A second stylized fact is that many prospective farmers were often poorly informed
about the quality of land and best cultivation practices for the frontier. Gates (1963) notes
that “In the land selection process [...] settlers made many errors that resulted in a high rate
of failure on homesteads” (p. 38). According to Shannon (1945), the frontier farmer was in
“perpetual conflict with climate he could not conquer and soils that he seldom understood”
(p. 4). Frontier land tended to be more arid than the environments to which eastern farmers
were accustomed. Soil varied considerably, even within small areas, but settlers had little
knowledge on the subject. “Too often the homeseeker judged the soil largely by its color,
but this alone is a faulty basis for selection and often is no criterion at all” (Shannon, 1945,
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p. 7). The large variety of soil types meant that different agricultural practices were optimal
in different locations. This constrained the ability of farmers to learn from their neighbors.
As a consequence of all this, settlers were often slow to adopt optimal crops and farming
techniques for the frontier.
The combined effect of these two features was a high rate of turnover on the frontier. In
particular, the rates of Homestead failure—turnover of homesteaders in the first years of
settlement before obtaining property rights—was exceptionally high. “As a common old
saw put it, ‘The government bets you a quarter-section [160 acres] that you can’t survive
on the land for five years,’ and many who took the bet failed” (Edwards et al., 2017, p. 12).
Estimates of the failure rate vary between 37% and 65.5% (Edwards et al., 2017).
Let us now consider the question of selection. One selection channel in our conceptual
framework is that settlers with greater aptitude for agriculture are more likely to survive
as homesteaders on the frontier. It is intuitive that settlers with a greater aptitude for
agriculture were more likely to survive in the challenging frontier environment. However,
why should this be more likely to hold for homesteaders relative to settlers who purchased
their land?
In our framework, the ability to retain a land title but work outside the agricultural sector
acted as insurance against adverse shocks to agricultural production such as prolonged
droughts, grasshopper plagues, or low prices for agricultural commodities. During times
when the conditions for farming on the frontier were particularly hard, settlers faced two
options: leaving the frontier entirely or temporarily seeking work as non-farm laborers in
the closest town.40 Resilient or highly productive farmers may have been able to survive
the bad periods while continuing to work their land. But what about the other settlers?
Those that owned their land had the option to work in town temporarily while maintaining
their title. Selling the land during bad times might have been difficult, and implied losses
40 Miner

(1982), for example, notes that “the Panic of 1873 changed a shaky living into no living at all for
some rural residents [around Wichita]. A good number sold out and left the county [...] Others abandoned their
farms and moved into town to eke out what living they could, to beg, or to become wards of public charity” (p.
88).
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in terms of a low sale price for the land. Migrating far away without selling or leasing the
land implied title risk from squatters (Raz, 2018). This would have incentivized farmers
who owned their land to stay in the region. In contrast, for the homesteader, temporarily
migrating to town meant abandoning his claim, the investment in breaking the land, and
the years of demonstrated residency and cultivation. But if “shaky living” changed into “no
living at all,” and continuing to farm was not an option, homesteaders with no title to land
in the area were more likely to migrate to an unaffected frontier to try their luck again or
search for employment as a farm tenant back east.41 This implies that if an adverse shock
happened to be realized during the first five years of settlement, settlers with relatively low
agricultural productivity who could not survive the shock were more likely to select out of
the frontier if they homesteaded than if they purchased land.
A second avenue for selection in our conceptual framework is that settlers with lower
productivity as non-farm laborers were more likely to homestead than to purchase land.
Land title provided insurance against adverse shocks to agricultural production, but even
absent of a shock, there was an option value in owning land outright. Settlers who bought
land would have been more readily able to adjust their occupation and the size of their
holding after learning about their own capability as farmers on the frontier. Buyers who
discovered that they were less capable farmers than they’d hoped were able to immediately
sell their land and work in town, while those who tried to secure free land were required
to remain working in agriculture for five years or else risk the labor and money they had
already invested. In our framework, both the insurance value and the option value are
positively dependent on the settler’s non-agricultural productivity. Consequently, settlers
with a higher relative non-farm productivity were more likely to purchase land relative to
settlers with lower productivity as laborers.
The characteristics of settlers in and around the Osage cession observed in the 1880 census
provide limited evidence in favor of the notion that settlers selected into homesteading.
41 Of course, absent a significant shock, homesteaders will be incentivized to continue farming their claim in
order to maintain their title.
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Figure A.7 shows that individuals in the homesteading region were disproportionately
likely to engage in farming and less likely to work as laborers. We interpret this as a
direct consequence of the Act’s cultivation requirement. But individuals in the Homestead
areas were also less likely to work in the relatively high-skilled positions of operatives,
craftsmen, and managers. However, these results are only suggestive, as we cannot observe
the occupations that individuals in the homesteading region would have chosen absent
the cultivation requirement. The results in Figure 1.11 show that there is no evidence of
selection on observable demographics.
Of course, other forces can potentially give rise to selection into homesteading. In
particular, credit-constrained settlers may have homesteaded for lack of choice. This may
be an important selection channel, since settlers’ liquidity was likely associated with many
other characteristics. However, historical evidence leads us to believe that capital constraints
were unlikely to be a main driver of selection into homesteading, especially in the context
of the Osage cessions. First, the price discount of $18242 was a relatively small share of
the total required investment, which is estimated to be between $600-$1, 600 (Danhof, 1941;
Deverell, 1988; Lee, 1979). Second, settlers on the Osage cessions were allowed one year
before payment was due. Prospective settlers could break the land, plant, harvest, and sell
crops before paying for their land. Moreover, settlers on the Osage cessions had access to
mortgages, which they could use to pay for their land (Gates, 1954; Miner, 1982). Third, more
generally, capital markets for land on the frontier were quite developed. Land speculators
would often offer settlers options to buy their land on credit, and loans for land purchases
were commonly available (Gates, 1960). Of course, accessing credit was associated with a
cost, and purchasing land was certainly more costly than homesteading, yet that cost was
generally a small portion of total investment. Overall, a lack of personal capital would not
prevent settlers from purchasing land.43
42 This

discount refers to the gap between the government base price for 160 acres ($1.25 × 160 = $200) and
the total cost in fees and commissions ($18) that a homesteader had to pay to obtain a plot of land of the same
size.
43 Limited

information is another potential driver of selection. Specifically, settlers had limited information
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If agricultural shocks during the settlement process would have been more likely to
push homesteaders out of the region, then homesteaders’ turnover rates would have been
higher relative to that of farmers who bought their land. The high rates of homestead
failures are consistent with that. However, due to a positive selection on relative agricultural
productivity, surviving homesteaders who managed to obtain titles by remaining on their
land for five years would have been less likely to switch out of farming in later periods, as
nearby towns grew and the urban wage rose. Consistent with this, Lee (1979) finds that final
homesteaders in Kansas were “surprisingly persistent in holding on to their land” (p. 243).
They stayed as farmers on their land in greater numbers and for longer periods compared
to settlers who purchased land. In interpreting these results, Lee notes that “a selection
process had already occurred” (p. 303). The divergence in the industrial composition that
we document is also consistent with that.
Differences in initial settlement patterns may have affected the location of industries
as the local economy grew. When manufacturing firms began to enter the former frontier
region, their location decision was likely affected by conditions in the local labor markets. In
our conceptual framework, homesteading regions had a greater proportion of the workforce
in agriculture and a lower concentration of high-productivity laborers. Consequently, the
first manufacturing firms preferred to establish themselves in locations with lower historical
exposure to settlements under the Homestead Act.
The case of Wichita clearly illustrates this process. Historians point out that Wichita did
not have clear geographic advantages over other towns in the area. As Miner (1982) puts it:
“[Wichita’s] precise location within south central Kansas was much less important than the
enterprise exhibited by its people in competing with equally well-situated places” (p. 172).
regarding the location of available land for homesteading in a given region and at a given time. This lack of
knowledge was often exploited by land speculators and land agencies. Gates (1954) notes that “Immigrants
arriving during the sixties and seventies in Kansas where they hoped to find suitable land available free to
them under the Homestead Act were met with posters, flyers, newspapers ads, and runners and agents for
numerous land agencies and land-grant railroads, all calling attention to quantities of the “best” Kansas land
for sale” (p. 234). While this may be an important factor for the selection of settlers into homesteading versus
purchasing, it is difficult to see how this could negatively impact the economic development of homesteading
regions overall.
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In the years that followed the period of initial settlement, several firms responded to small
differences in the degree of urban concentration in Wichita. Clothing companies, an auto
factory, and other small manufacturers set up in Wichita between 1890 and 1910. Differences
in the characteristics of the initial settlers might have passed to subsequent generations.
One interesting example is that of Clyde V. Cessna. Cessna’s parents moved from Iowa
to establish a farm inside the Osage cession. As an adult, Cessna became fascinated with
aviation and briefly moved to New York to work for a small airplane manufacturer. When
he decided to establish his own factory in 1916, he moved to Wichita and rented space in a
small auto plant. After struggling through the Great Depression, Cessna’s company was
contracted to build thousands of planes and gliders for Canada and the United States for
use in the Second World War. From this point on, Marshallian forces of agglomeration
were evident. A pool of skilled, specialized labor was built up around Cessna’s factory
in the first half of the 20th century. The intensity of demand during wartime bolstered
supplier linkages, and the knowledge of aircraft manufacture concentrated around Cessna
spilled across the local economy. Consequently, Wichita became a desirable place for other
aircraft manufacturers to locate. Today, aircraft manufacturers are the largest employers in
Wichita.44
The distortions induced by the Homestead Act were small relative to the growth the
region experienced over the subsequent hundred and fifty years. But small differences in the
pattern of settlement may have set homesteading regions on diverging paths of development,
with forces of agglomeration deepening initial differences in the distribution of human
talent across the frontier.
44 Another

interesting historical example is that of William Coffin Coleman. Like Cessna, Coleman’s patents
migrated to southern Kansas during the initial period of settlement in the region. They did not homestead;
rather, they settled on a farm in Labette County, located on the Osage ceded land. Like Cessna, Coleman
became an important inventor and entrepreneur. He founded the Coleman Company, which grew from a small
one-room shop in Wichita in 1902 to be a leading company producing recreation products.
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1.6

Conclusion

We examine how differential historical exposure to settlement under the 1862 Homestead
Act has shaped the spatial allocation of economic activity in the American West. Between
1862-1976, about 10% of the total land area of the United States was privatized under the
Act. However, different regions across the country had different rates of historical exposure
to the Act. In some regions significant shares of the land were homesteaded, while other
regions experienced no homesteading at all.
This study documents that areas more exposed to historical homesteading have lower
property values, income, and levels of education attainment relative to areas less exposed to
the Act. To provide causal evidence, we use two empirical strategies. A spatial regression
discontinuity design exploits a discontinuous change in homesteading eligibility across
the historical boundaries of the Osage tribe in southern Kansas, whose land was ceded in
trust to the U.S. government to be sold. To broaden the scope of the analysis, we use an
instrumental variable strategy which exploits variation in the share of land privatized before
the Act passed. These two strategies leverage different sources of variation, over different
geographical areas and levels of spatial aggregation, and rely on different identification
assumptions. Yet their conclusion is identical: Areas that experienced more historical
homesteading are significantly worse off today.
Using newly geo-referenced historical census data, we are able to document the path
of regional divergence, starting from the initial stage of settlement. Our findings suggest
that locations that were settled under the Act were slower to transition out of agriculture
relative to locations in which farmers bought their land. We also find suggestive evidence of
agglomeration effects and document an adverse impact on economic development before
the mid-20th century. The path of divergence is consistent with the patterns we observe in
the long run, which point to the development of non-agricultural sectors, agglomeration,
and urbanization as key factors driving differences in development.
Our preferred interpretation for these results focuses on a process of selection and
subsequent agglomeration. The empirical and historical evidence are consistent with the
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hypothesis that the transitory distortions induced by the Act contributed to a selection
process of initial settlers. Those with lower non-agricultural productivity selected into
homesteading, and those with greater agricultural productivity were more likely to survive
as homesteaders on the frontier. The different distribution of skills, in turn, inhibited the
development of non-agricultural sectors and the subsequent benefits of agglomeration.
Our findings suggest that even relatively modest transitory distortions in the process of
land privatization can have long-lasting impacts. This is generally consistent with recent
work by Lowes and Montero (2018), who find that 14 years of exposure to a highly extractive
and brutal institution had a substantial impact on development. In contrast, we examine
the impact of differences in the terms of an economic contract to privatized land, which
only distorted economic incentives of initial settlers for a short period of five years. It is
thus perhaps even more surprising that we find a substantial impact on development over a
century after the initial land privatization took place.
The frontier environment in which homesteading was assigned might be central for
reconciling the relatively modest historical variation with the persistent and substantial
economic impact we document. The Homestead Act distorted decisions during a period in
which the spatial allocation of U.S. economic activity was determined. When the slate is
clean, even small marks are easily visible. This seems particularly important in the context
of the U.S. Midwest, a relatively homogeneous landscape, where no location seems to have
a particular special advantage, such that multiple equilibria and path dependency can arise
(Bleakley and Lin, 2012). Our results, therefore, speak to the potential importance of initial
conditions in historical development, and more broadly to the existence of critical junctures
in history in which even modest variation can have persistent consequences (Acemoglu and
Robinson, 2012a; Dell, 2012).
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Chapter 2

Learning is Caring: Soil Heterogeneity,
Social Learning and the Formation of
Close-knit Communities
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Essay Abstract
This paper studies the impact of social learning on the formation of close-knit communities.
It provides empirical support to the hypothesis, put forth by the historian Fred Shannon
in 1945, that local soil heterogeneity limited the ability of American farmers to learn
from the experience of their neighbors, and that this contributed to their “traditional
individualism.” Consistent with this hypothesis, I establish that historically, U.S. counties
with a higher degree of soil heterogeneity displayed weaker communal ties. I provide
causal evidence on the formation of this pattern in a Difference-in-Differences framework,
documenting a reduction in the strength of farmers’ communal ties following migration
to a soil-heterogeneous county. Using the same design, I also show that soil heterogeneity
did not affect the social ties of non-farmers. The impact of soil heterogeneity is long-lasting,
still affecting culture and political preference today. These findings suggest that, while
understudied, social learning is an important determinant of culture.
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2.1

Introduction

Social learning has been the focus of a large literature in economics, dating back to at
least Griliches (1957). The majority of the existing research has emphasized the “learning”
component in “social learning,” while the “social” component stood for the form of learning,
and often, for the underlying structure of social ties that might affects its efficiency. This
paper emphasizes the “social” component, and asks– what happens to the strength of
communal ties when meaningful and beneficial learning takes place through relationships
with others?
An ideal experiment to answer this question would randomize individuals to environments that enable varying degrees of social learning, allow them to form communities,
and study the short- and long-run impact on culture. Such an experiment is of course not
feasible, but history provides a variation that comes very close. During the settlement of
the United States, millions of individuals migrated to new environments with unknown
characteristics, hoping to establish their own farm. Their survival on the new land depended
on the ability to produce sufficient yield to support themselves and their families. This
required them to quickly discover the optimal location-specific farming practices. One
possible strategy farmers could follow was “learning by doing,” i.e. an individual trial and
error. Another was to engage in social learning and to build on the experience of their
neighbors. However, substantial heterogeneity of soil in their area limited the effectiveness
of the social learning. According to the historian Fred Shannon (1945), farmers’ inability to
rely on learning from others fostered their “traditional individualism.”
I provide the first empirical evidence supporting Shannon’s “Social Learning Hypothesis.”
I use detailed spatial soil data to construct a novel county-level measure of local soil
heterogeneity. Then, using this measure, I establish a negative historical association between
soil heterogeneity and close-knit communities. I then proceed to provide causal evidence on
the formation of this association in a Difference-in-Difference framework, documenting the
impact of soil heterogeneity on the culture of farmers that migrated within the U.S. Finally,
I show persistence by documenting an impact on culture and political preference in the
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long-run.
I do not directly observe farmers’ social learning in historical data. Instead, I observe
environments that exhibit varying degrees of local soil heterogeneity, which, in turn, result
in variation in the effectiveness of social learning. To measure the soil heterogeneity that
is most relevant for farmers’ social learning I rely on soil taxonomy, which is designed
to facilitate predictions of agricultural output under different systems of management.
Therefore, two plots of land with different optimal farming practices will be differentiated
into different taxonomic classifications. I use detailed soil data from the Digital General Soil
Map of the United States (STATSGO2) (Soil Survey Staff, 2017b) to construct a county-level
“Soil Heterogeneity Index” (SHI) for counties in the contiguous U.S. The SHI captures the
average degree of dissimilarity of soil across neighboring locations in the county. It ranges
from 0 to 1 and equals the average probability that a given location in the county has
different soil properties than a randomly selected location close-by.
Using this novel measure of soil heterogeneity, I document the robust negative historical
association between soil heterogeneity and close-knit communities. A fundamental challenge
in historical research on the strength of communal ties is the lack of data. I overcome this
challenge by proxying close-knit communities with the centrality of communal identity in
individuals’ self-definition, and inferring the later from children naming patterns. This
approach builds on two strings in the literature. First, it builds on the seminal contributions
of Hofstede et al. (2010), Triandis (1995), and Markus and Kitayama (1991), which highlight
that members of close-knit cultures tend to define themselves with reference to groups.
The centrality of relationships with in-group members in individuals’ self-definition is
considered the fundamental difference between close-knit and loose-knit social structures.
Triandis et al. (1990) provide empirical support for the use of the importance of social groups
in individuals’ self-identity as a proxy for close-knit social networks.
Second, it builds on a rich literature that uses naming patterns to identify cultural
tendencies in historical data, based on the assumption that first names carry information
regarding parental culture and social identity. In particular, naming patterns have been used
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in the literature to measure social identification with different groups, such as race (Fryer
and Levitt, 2004), ethnicity (Fouka, 2019), a nation (Abramitzky et al., 2020; Russo, 2019),
and socioeconomic status (Olivetti and Paserman, 2015). To infer the communal identity
content in children first names, I follow Fryer and Levitt (2004) and construct a “Local Name
Index" (LNI) using children’s first names in the full count census data between 1850-1940.
The LNI captures the probability that a name is given to a “local” (i.e., from the same county
or state) child relative to a child in different locations in the U.S. A high value implies a
distinctively local name.
I find that communities in counties with a high soil heterogeneity exhibit low communal
identification (loose-knit social structure), as measured by the LNI in which “local” is
defined as the county. In my preferred specification, an increase in soil heterogeneity from a
complete homogeneity (SHI = 0) to a complete heterogeneity (SHI = 1) is associated with
about 2.8 points decrease in the county’s average LNI. This association is robust to many
variations in measurement and specification, including alternative definitions of the LNI,
alternative definitions of the SHI, studying the relationship between period-by-period, and
using alternative ways to account for spatial auto-correlation for inference.
I also document a similar impact of soil heterogeneity on the strength of family ties,
which I measure using census data on family structure and the choice of living arrangements.
This finding suggests that the impact of soil heterogeneity on culture and personality may
have originated with communal ties, but eventually extended to other forms of social
relationships and other in-groups.
I provide suggestive evidence supporting an interpretation of the reduced-form association in accordance with the social learning hypothesis. First, I show that the relationship
between soil heterogeneity and close-knit communities remains mostly unaffected when I
additionally control for the share of farmers. This suggests that the reduced-form association with culture is not explained by an impact on the development of non-agricultural
industries or urbanization more generally. Second, I show that soil heterogeneity does not
matter at all for culture if there are no farmers in the county, and that it matters more the
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more farmers there are. Although not causally identified, those results are suggestive of
an association between soil heterogeneity and culture that operates through an impact on
farmers’ attributes.
Having established a reduced-form association, I continued to provide causal evidence
on the formation of this relationship. I focus on the nineteenth century and exploit withinfamily variation in naming patterns in a Difference-in-Differences framework across families
that migrated within the U.S. First, I use children’s year and state of birth to identify families
that moved across states. Then, using an LNI measure in which the state is defined as
“local,” I study the naming pattern of children in families that migrated to counties with
varying degrees of soil heterogeneity, born before and after their family had moved.
I document a decrease in communal identification among farmers that moved to soilheterogeneous counties, relative to farmers that moved to soil-homogeneous counties, but
a null effect on non-farmers migrating to the same locations. The LNI of children born to
farmers after they had moved to a county with a complete soil heterogeneity decreased by
2.91 points, relative to the change in the LNI of farmers’ children born after a move to a
soil-homogeneous county. Importantly, there are no differences in the levels of children’s
LNI born before the move across families that migrated to different soil heterogeneity
environments. This lack of pre-trends suggests that there was no selective migration on
prior levels of communal identification. When I study non-farmers’ naming patterns I
find a similar lack of pre-trend, but also a lack of differences after the move. The causal
impact of soil heterogeneity on the culture of farmers along with a null impact on that
of non-farmer provides strong support to the social learning hypothesis. Similar to the
correlational evidence above, this pattern substantially reduces the likelihood that the
relationship between soil heterogeneity and close-knit communities is explained by channels
different than an impact on farmers’ attributes.
I then turn to study the long-run association between soil heterogeneity and culture
and political preference. First, using survey data on individual moral foundations (Graham
et al., 2011), I document a negative association between soil heterogeneity and communal
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morality in the long-run. An increase from a complete soil homogeneity to a complete soil
heterogeneity in the county of residence is associated with about 0.05 standard deviation
drop in respondents’ communal moral values. I also document a negative association
between soil heterogeneity and contemporary religiosity, using survey data from the Cooperative Congressional Election Study (CCES) (Ansolabehere and Schaffner) on subjective
religiosity and the self-reported frequencies of religious practices. I find that an increase
from a complete soil homogeneity to a complete heterogeneity in the respondent’s county
of residence decreases self-reported measures of religiosity by about 0.1 standard deviations.
This matches earlier findings that suggested an association between social interdependence
and religiosity (Cukur et al., 2004; Graham and Haidt, 2010).
Finally, I document a positive association between soil heterogeneity and self-reported
support for the political left and progressive social policies. Using the CCES survey data,
I find that an increase from a complete soil homogeneity to a complete heterogeneity in
a respondent’s county of residence increases a variety of measures of left-wing political
support by about 0.1 standard deviations. This pattern is consistent with the substitutability
of the state and the community in solving collective action problems such as the provision
of public goods. It also matches correctional evidence on the negative association between
state-level measures of collectivism and the size of the welfare state, and the individual-level
association between communal morality and right-wing preferences (Graham et al., 2009;
Enke, 2019b; Enke et al., 2019).
My preferred explanation for the long-run results focuses on cultural persistence. Soil
heterogeneity shaped the nature of social relationships at “critical juncture” in history– when
farmers first arrived to new locations, new communities were formed, norms and ways of
living were determined, and local institutions were established. Under those circumstances,
a long-lasting impact on culture seems quite plausible. On the other hand, an association
that operates through a continuing impact of soil heterogeneity on farmers’ social learning
seems less plausible. The massive migration of farmers has long ended, the share of the
population engaged in agriculture the declined, and farmers’ access to precise information

81

on soil management had substantially grown. While social learning may continue to shape
local culture in general, farmers’ limited ability to engage in social learning due to soil
heterogeneity is unlikely to be a central force that continues to actively shape local culture
today.
Related Literature. Considerable research across the social sciences focused on the cultural,
psychological, moral and political differences between close-knit versus loose-knit social
structures. Often referred to as the most fundamental difference across cultures, this cleavage
has been referenced to in the literature by different terms, such as “Individualism” versus
“Collectivism” (Hofstede et al., 2010; Triandis, 1995), “Independence” versus “Interdependence”
(Markus and Kitayama, 1991), and “Autonomy” versus “Embededdness” (Schwartz, 1994).
While the vast majority of the literature had focused on documenting the cleavage and
studying its effects, a smaller literature explored its historical roots.
According to the influential evolutionary approach to culture, the two cultural syndromes
may have been chosen by different societies because each of them may be a successful
strategy in a particular environment (Boyd and Richerson, 1988). Past work provided
empirical evidence supporting an ample of different hypotheses regarding certain aspects
of the environment that may conducive to either close-knit or loose-knit social structure,
including the in-group cooperation hypothesis (Talhelm et al., 2014; Buggle, 2018), the
modernization hypothesis (Greenfield, 2009), the pathogen prevalence hypothesis (Fincher
et al., 2008), and the voluntary-settlement hypothesis (Turner, 1921; Kitayama et al., 2006;
Varnum and Kitayama, 2011; Bazzi et al., 2019; Beck-Knudsen, 2019) or the more general
residential mobility hypothesis (Oishi et al., 2007, 2009). This paper contributes to this
interdisciplinary literature by advancing the “Social Learning Hypothesis” as another potential
cause. Although this hypothesis was put forth by the historian Fred Shannon 75 years ago,
it received no attention in the literature that followed. This is the first paper to focus on this
hypothesis and to provide empirical evidence supporting it in the context of the settlement
of the U.S.
The findings of this paper speak more generally to two areas of research- a literature
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on the historical roots of culture, cultural persistence and cultural change (e.g. Bisin and
Verdier, 2001; Nunn and Wantchekon, 2011; Alesina et al., 2013; Galor and Özak, 2016;
Abramitzky et al., 2020), and the broad literature about the individualism-collectivism
cleavage in social psychology (Hofstede et al., 2010; Markus and Kitayama, 1991; Triandis,
1995) and in economics (Gorodnichenko and Roland, 2011, 2017, 2015; Enke, 2019b,a).
This study also adds to a growing empirical literature that has emerged in recent years
focusing on the impact of farmers’ settlement of the U.S. on local long-run culture and
economic development (Bazzi et al., 2019; Fiszbein, 2019; Raz, 2018; Mattheis and Raz,
2019; Smith, 2019). Although each line of research focuses on different aspects of the
farmers’ settlement, each provides supporting evidence for how formative was the period
of westward expansion and how persistent are its impacts.
Finally, this paper also ties into the large literature in economics on social learning, and
in particular on social learning in agriculture (Griliches, 1957; Besley and Case, 1994; Foster
and Rosenzweig, 1995; Conley and Udry, 2010) and on heterogeneity and social learning
(Ellison and Fudenberg, 1993; Munshi, 2004; Yamauchi, 2007). To the best of my knowledge,
this is the first paper to study the effects of social learning on culture.
Outline.

The paper proceeds as follows. Section 2.2 defines key concepts and lays

out a conceptual framework. Section 2.3 establishes a historical association between soil
heterogeneity and close-knit communities. Section 2.4 provides causal evidence on the
formation of this association. Section 2.5 establishes persistence by documenting the longrun association between soil heterogeneity, culture, and political preference. Section 2.6
offers concluding remarks.

2.2

Definitions, Conceptual Framework and Research Hypotheses

This section defines two key term– “Close-Knit Communities” and “Soil Heterogenity”, lays out
a conceptual framework for thinking about the association between them, and state testable
research hypotheses.
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2.2.1

“Close-knit Communities”

Considerable research across the social sciences focused on a fundamental cleavage across
cultures: in some cultures, social networks are close-knit and individuals are interdependent
within their in-group. Their self-definition is tied to their relationships with others, they tend
to prioritize the goals of their in-group, pay attention to group memberships in determining
their social relationships, and their behavior is largely shaped by in-group norms. In others,
social networks are loose-knit. Individuals are autonomous and independent, they prioritize
their personal goals over the group, and shape their behavior and relationships with others
based on personal attributes.
This cultural divide is often referred to by different terms, such as “Individualism” versus
“Collectivism” (Hofstede et al., 2010; Triandis, 1995), “Independence” versus “Interdependence”
(Markus and Kitayama, 1991), and “Autonomy” versus “Embededdness” (Schwartz, 1994).1,2
While those terms may be used to highlight different aspects of social life and do not only
constitute differences in terminology, by-and-large they capture the same fundamental
cultural cleavage. Although this cultural cleavage is often associated with the differences
between the West and East Asia, in fact differences can exist even within much smaller
geographies. Significant differences were documented across regions within a country
(Vandello and Cohen, 1999; Varnum and Kitayama, 2011; Talhelm et al., 2014; Bazzi et al.,
2019). Moreover, individuals within the same culture may exert more or less individualist
(or collectivist) personal attributes (Triandis, 2001; Graham et al., 2009).
This paper focuses on cultural differences across communities within the U.S. I adopt
the terminology “Loose-knit Communities” versus “Close-knit Communities” to make this focus
salient. By this I mean the extent to which communities within the U.S. are characterized by
close-knit social networks, their members are interdependent, and the community constitutes
an important component of individuals’ self-definition.
1 And

recently in the economic literature, focusing on moral values, “Universalism” versus “Communalism”
(Enke, 2019b).
2 Or

to describe differences in personality attributes among individuals within cultures, “Idiocentrism” versus
“Allocentrism” (Triandis, 1995, 2001).
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2.2.2

Soil Heterogeneity

Soil is a naturally occurring mixture of minerals, organic ingredients, liquid, and gases,
with a definite form, structure, and composition, resulting from a unique combination of
parent material, climate, living organisms, landscape position and time. It is characterized
by distinguishable layers, formally referred to as “horizons,” that resulted from natural
processes such as additions of materials, losses, transfers, and transformations of energy
and matter. The nature of a soil depends on all of its layers, and many of its properties can
not be determined from the surface alone. This implies two important facts: first, significant
differences in soil properties can exist even within short distances. Second, most people are
unaware of those differences (Soil Survey Staff, 1999; Soil Survey Staff, 2017a).
The multidimensional characteristics of soil are continuously varying across space. This
poses a challenge for the classification of soils. Soil scientists’ solution to the problem was a
practical one - soil taxonomy was designed to facilitate “predictions of the consequences
of specific uses of soils, commonly in terms of plant growth under specified systems of
management but also in terms of engineering soil behavior after a given manipulation” (Soil
Survey Staff, 1999, p. 18). Therefore, the properties that differentiate taxa are the ones that are
most important for that purpose. This makes soil taxonomy particularly useful for this study,
as it implies that two plots of land that are different in terms of optimal farming practices will
be differentiated to different taxonomic classifications. Moreover, differentiating properties
are generally not affected by cultivation or similar human activities.3 This fact is important
from a research design point of view, as it significantly alleviates concerns of the endogeneity
of modern-day soil classification to a particular history of human farming practices.
I use detailed geo-referenced soil data from the Digital General Soil Map of the United
3 “[...]

the differentiate keep an undisturbed soil and its cultivated or otherwise human-modified equivalents
in the same taxon insofar as possible. Changes produced by a single or repeated plowing that mixes the surface
soil to a depth of 18 to 25 cm (7 to 10 in), for example, have the least possible effect on the placement of a soil in
soil taxonomy. Truncation by erosion does not change the classification of a soil until horizons or diagnostic
features important to the use or identification of the soil have been lost. Consequently, insofar as possible,
the diagnostic horizons and features should be those below the part of the soil affected by human activities.
However, significant changes in the nature of the soil by humans cannot be ignored” (Soil Survey Staff, 1999,
p. 16).
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States (STATSGO2) (Soil Survey Staff, 2017b) to construct a county-level “Soil Heterogeneity
Index” (SHI), which captures the average dissimilarity of soil across neighboring farmers in
the county. Specifically, the index ranges from 0 − 1 and measures the average probability
that a given location in the county has different soil properties than a randomly selected
location close-by. See Appendix B.3.1 for more details on the construction of the SHI.
Figure 2.1: County-Level Soil Heterogeneity Index, 2000

Note: This figure plots the soil heterogeneity index (SHI) for counties in the contiguous U.S. in 2000. State fixed
effects are partialed out. Darker color implies a higher soil heterogeneity. See Appendix B.3.1 for a description
of the SHI construction.

Figure 2.1 plots the county-level SHI for counties in the contiguous U.S. in 2000, after
partialling out state fixed effects.4,5 A darker color implies a higher soil heterogeneity. The
figure makes clear that the degree of local social heterogeneity is not uniform across the
4 Since the underlying soil surveys tend to very by state, I include state fixed effects in all the empirical
analysis.
5 While the underlying soil data is assumed to be time-invariant in the empirical analysis in this paper,
county boundaries changed over the years, therefore leading to different county-level SHI data for different
years.
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country. Importantly, there is also substantial variation in SHI within states, which is the
variation that will be exploited in the empirical analysis below (sections 2.3 - 2.5).

2.2.3

Soil Heterogeneity, Social Learning, and Culture

According to the historian Fred Shannon (1945), the high degree of soil heterogeneity in
the U.S. limited the ability of farmers in new and unfamiliar environments to learn from
the experience of their neighbors. Farmers often tried to follow the guidance of local
agricultural society or imitate the agricultural practices of successful farmers in the area,
failing to appreciate the fact that their plots are of different soil, and “got worse crops
than before” (p. 4). Their inability to rely on social learning forced to rely instead only on
themselves, which fostered their “traditional individualism”.
Unfortunately, Shannon did not discuss the explicit channel through which limit social
learning strengthen farmers’ “individualism.” I consider two main plausible channels.
First, in an environment of low soil heterogeneity, social interactions were useful since
they had the potential of increasing farmers’ output through social learning. It thus seems
plausible that in such environments farmers were more likely to invest in social relationships
with their neighbors. Over time this would contribute to the development of a close-knit
community and a high degree of communal interdependence.
A related channel involve an impact on personal attributes rather than incentives to
investment in social relationship. In an environment where social learning is relatively
more effective due to low soil heterogeneity, individuals’ may eventually come to place
greater value on the actions of others. This channel is similar to the hypothesis advanced by
Giuliano and Nunn (2019), that the stability of the environment across generations makes
it more likely that past-traditions will be optimal for the current generation. Individuals
will therefore place greater value on tradition, and cultural persistence will be greater.
The second channel is a horizontal version of the same logic, applied within a generation
across members of the community rather than across generations, with the “interdependentself,” who is attentive to others (Markus and Kitayama, 1991), serving as an analog to the

87

“traditionalist.”6
Soil heterogeneity may also strengthen “traditional individualism” regardless of social
learning. A third related channel focus on the heterogeneity of actions. In a relativity
homogeneous soil environment, the variance in the actual farming practices was likely
to be lower. Put simply, farmers in such regions were more likely to be all growing the
same crops, at the same time, using the same inputs and techniques. This is likely to hold
simply because the optimal practices would be more homogeneous, and would thus hold
regardless of whether farmers learned them individually or socially. Over time, this could
have contributed to the development of a “tight” culture which places a strong emphasis on
norms. Tight cultures tend to be collectivist and their members tend to be interdependent
(Triandis, 1995, 2001).
All three channels generate the same prediction regarding the impact of soil heterogeneity
on the formation of close-knit communities with interdependent members. Since I can
not directly observe social learning or investment in social relationships, I am unable to
empirically disentangle those three channels. It may very well be that all three channels
have some merit. Yet the first two channels seem to most closely match Shannon’s line of
thought, and therefore, also constitute the preferred interpretation advanced by this paper. I
refer to the combination of the two channels as the “Social Learning Hypothesis”.
The social learning hypothesis can be reformulated in terms of relative soil heterogeneity
to generate the following testable prediction:
Prediction 1 (Close-knit Communities)
Communities located in a higher soil heterogeneity environment are less likely to have close-knit
social networks with interdependent members.
In theory, there could be other channels that may relate soil heterogeneity to close-knit
6 There

is also a parallel to be drawn between the those two channels, that focus on social learning, and the
hypothesis that in-groups cooperation more generally contributes to the development of a collectivist culture
(Talhelm et al., 2014; Buggle, 2018). In some sense, knowledge sharing is a form of cooperation. However, even
under this interpretation, it is important to note that social learning is a much more limited form of cooperation.
American farmers generally did not collaborate working on the same plot, and social learning did not require
them to spend a significant share of their working time with others.
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communities but generate different predictions. One channel that seems particularly
plausible ex-ante, is that in an environment of high soil heterogeneity there might be a
greater scoop for farmers to co-insure against adverse agricultural shocks. This is because
different soil types imply a different level of exposure to a variety of agricultural shocks
(e.g., flooding or crop-specific shocks). Note, however, that according to this channel farmers
in a soil-heterogeneous location stand to benefit more from local cooperation and stronger
social ties, relative to farmers in a soil-homogeneous location. Providing empirical support
for Prediction 1, therefore, disputes the importance of this channel.
However, there could also be other potential channels by which soil heterogeneity might
impact the formation of close-knit communities that do not involve farmers’ attributes or
their social engagement in particular. For example, local soil heterogeneity is likely to
cause local agricultural diversity, which was found to foster industrialization and innovation
(Fiszbein, 2019). More broadly, soil heterogeneity might have a direct impact on nonagricultural production, trade cost, or construction costs,7 and therefore modernization of
the economy. This, in turn, may impact the formation of close-knit communities (Greenfield,
2009). Therefore, the social learning hypothesis might be false, yet Prediction 1 may be
nevertheless validated by the data. If this is the case then the interpretation of the relationship
ought to be entirely different. The following testable prediction would allow to asses the
plausibility of such channels:
Prediction 2 (Soil Heterogeneity Only Impact Farmers)
Soil heterogeneity should only directly impact the attributes and communal ties of farmers.

2.2.4

Close-knit Communities and Political Preferences

While the main hypothesis of this paper focuses on the impact of soil heterogeneity on
culture, a secondary hypothesis concerns the political economy. At the core of this hypothesis
is the premise that human societies can develop alternative mechanisms to solve collective
7 That

is, after controlling for other geo-climatic characteristics.
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action problems (Enke, 2019a). In particular, the state and the in-group (e.g., an extended
kin-group, the community, or a religious group) can be substitutes in solving collective
action problems in areas such as providing security, social insurance or other public goods.
Close-knit communities may, therefore, reduce support for a large welfare state.8 Therefore,
through its impact on the strength of communal ties, soil heterogeneity may also impact
political preferences.
Figure 2.2: Individualism-Collectivism and the Size of Government

Note: This figure plots the relationship in OECD countries between Hofstede’s “Individualism Versus Collectivism”
(IDV) score (Hofstede et al., 2010) and the mean share of government expenditure out of GDP (OECD, 2018). A
higher IDV score implies a more individualist culture.

I provide motivating evidence in support of this hypothesis in Figure 2.2. The figure
plots the relationship among OECD countries between individualist culture, as measured by
Hofstede’s “Individualism vs. Collectivism” (IDV) index (Hofstede et al., 2010),9 and a large
8A

counter example may be found in Bazzi et al. (2019), who document that frontier experience increases
both individualism and preferences for policies associated with the political right.
9 This

index has been widely used in the empirical literature on individualism versus collectivism, including
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welfare state, measured by the mean share of government expenditure out of GDP. The data
reveals a strong positive correlation. An increase in the index from 0 (a fully collectivist
culture) to 100 (fully individualist) is associated with a 9.6 percentage points increase in the
share of government expenditure out of GDP.
A similar pattern was documented at the individual-level. Within the U.S., individuals
that identify with the political left tend to emphasize “individualising” (or “universal”)
moral values over “binding” (or “communal”) moral values (Graham et al., 2009; Enke,
2019b).10 In western countries, individuals who are less altruistic and trustful toward
members of their out-group tend to prefer policies associated with the political right, and
the degree of universalism vs. in-group favoritism explains a substantial share of the
variance in the desired governmental policy (Enke et al., 2019).
The above can be summarized by the following testable prediction:
Prediction 3 (Political Preferences)
Residents of counties with higher soil heterogeneity are more likely to support policies associated with
the political left.

2.3

The Historical Association of Soil Heterogeneity and Culture

This section studies the historical association between soil heterogeneity and culture. I
discuss a proxy measurement of close-knit communities in historical data, present the estimation framework, and document a robust negative association between soil heterogeneity
and close-knit communities.

2.3.1

Measuring the Strength of Communal Ties in Census Data

A fundamental challenge in studying the historical impact of soil heterogeneity on the
strength of communal ties is the lack of systematic historical data on the later. The premise
in economics (Gorodnichenko and Roland, 2011, 2015, 2017; Buggle, 2018; Beck-Knudsen, 2019).
10 For

more details on these definitions see section 2.5.2.1.
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of this paper is that the degree to which local social networks are close-knit can be inferred
from children naming patterns.11 Research in social psychology documented that individual
members of close-knit social networks tend to define themselves with reference to groups.
The foundational study of Hofstede et al. (2010) notes that individualism versus collectivism
is “reflected in whether people’s self-image is defined in terms of ’I’ or ’we’.” The seminal
work by Markus and Kitayama (1991) argues that the importance of relationships with
others in individual’s self-definition is the most significant difference between close-knit and
loose-knit social structures.12 The inflectional research by Triandis (1995) similarly identifies
the definition of the self as a central defining attribute of individualism versus collectivism.
Triandis et al. (1990) provides empirical support for the use of the centrality of social groups
in individuals’ self-identity as a proxy for close-knit social networks.13
My approach builds on this line of thought and uses the degree of communal identification to proxy for a close-knit social structure. I use children naming patterns to measure the
extent to which parents identify with the local community. This follows a rich literature that
uses first names to identify cultural tendencies in historical data. It relies on the assumption
that names contain a deep cultural component since parents choose children’s first names
that reflects their own cultural identity, believes, and preferences. In economics, naming
patterns have been used to measure parental desire to identify with a racial group (Fryer
and Levitt, 2004), an ethnic group (Fouka, 2019), the nation (Abramitzky et al., 2020; Russo,
2019), and socioeconomic status Olivetti and Paserman (2015), as well as to measure parental
taste for uniqueness versus fitting-in (Bazzi et al., 2019; Beck-Knudsen, 2019).
To measure a first name’s communal identification content, I follow Fryer and Levitt
11 In

section 2.3.5, I present an alternative measure that focuses on the strength of ties within the family.

12 “The most significant differences between these two construals [independent and interdependent] is in the
role that is assigned to the other in self-definition. [...] for the interdependent self, others are included within the
boundaries of the self because relations with others in specific contexts are the defining features of the self. [...]
the individual is in some respects “a fraction” and becomes whole when fitting into or occupying one’s proper
place in a social unit. [...] With an independent construal of the self, others are less centrally implicated in one’s
current self-definition or identity” (Markus and Kitayama, 1991, p. 245-246).
13 In Triandis et al. (1990), individuals across different cultures are asked to respond to the “I am ...” question.
The percentage of responses that were linked to a social group (e.g. family, religion or location) was found to be
positively correlated with collectivism.
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(2004) and construct a “Local Name Index" (LNI) using children’s first names in the full count
census data between 1850-1940 (Steven Ruggles and Sobek, 2020; Minnesota Population
Center, 2019).14,15 The LNI is defined as

LN I f irst

name,l,g,t

= 100 ×

Pr ( f irst name|l, g, t)
Pr ( f irst name|l, s, t) + Pr ( f irst name| − l, g, t)

(2.1)

where l is the geographical level defined as “local” - the contemporaneous county or state,
g is the child’s gender, and t is the census year. The index has an intuitive interpretation– it
captures the probability that a name is given to a local child relative to a child in different
locations in the U.S. It ranges from 0 to 100, where a value of 100 reflects a distinctively local
name and a value of zero reflects a distinctively “outsider’s” name.16 Note that the LNI is
invariant to the size of the population in different localities and to the general popularity
of a given name. My main interest is in an LNI measure where “local” is defined as the
county, but results are similar when local is defined as the state.
To get some intuition for the LNI measure, consider the following example. In 1940,
about 0.49% of boys in the U.S. were named “Billie”. However, there was substantial regional
variation in the popularity of the name. In Arkansas, about 2.03% of boys were given that
name, while in Massachusetts only about 0.0005%. Those striking regional differences in
the popularity of the name “Billie” meant that the name caries information regarding the
likely state of birth. Put differently, naming their child “Billie’ was a good way for parents
in Arkansas to signal their group identity. As a result, a “Billie” in Arkansas is assigned
with a high LNI of 81.42, reflecting a name that is highly local to the state, but a very low
14 Fouka (2019) and Abramitzky et al. (2020) uses the same procedure to construct a “German Name Index”
and a “Foreignness Index”, respectively.
15 1850 is the first year in which first names were recorded. 1940 is the last year for which full count data is
available. Data is unavailable for 1890.
16 In constructing the LNI, I follow Bazzi et al. (2019) and restrict the baseline sample to white native-born
children between the age of 0 to 10 with native-born parents to remove variation in naming patterns that are
associated with demographic rather than culture. Results are robust to variation in the sample selection.
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LNI of 0.11 in Massachusetts.17,18
Figure 2.3: County-Level Local Name Index, 1940

Note: This figure plots the county-level “Local Name Index” (LNI) in which “local” is defined as the county, for
counties in the contiguous U.S. in 1940. Data includes native-born white children between the age of 0 to 10
with native-born parents in the 1940 Census. Darker color implies a higher local name index. See Appendix
B.3.2 for a description of the LNI construction.

Figure 2.3 plots the county-level LNI for the contiguous U.S. in 1940. Darker colors
17 The

name “Billie” presents similar spatial patterns for girls, with an LNI of 77.08 in Arkansas and 2.43 in
Massachusetts. A similar pattern also exists using the name "Billy" for boys, with an LNI of 75.74 in Arkansas
and 1.09 in Massachusetts.
18 It is important to note that the LNI is designed to capture a different variation than measures of first name
commonness used in Bazzi et al. (2019) and Beck-Knudsen (2019). The LNI is destined to capture the group
identity component in a name, while name commonness is design to capture a desire to fit-in versus standing
out. The reason the two might generate different patterns, is that a relatively uncommon name might sometimes
actually reflect a desire to signal identification with a particular group rather than a desire to stand out (i.e.
and not identify with any group). As a result, even when a name commonness measure is defined over the
local geography rather than the national level the LNI and a measure of first name commonness might result in
different patterns. For example, only about 0.003% of boys in the U.S. were named “Waytt” in 1940, implying an
uncommon name. The name was quite uncommon even in Alabama- the state with the highest share- 0.015%.
Yet the name was relatively much more common in Alabama than outside of it, leading to a high LNI of 85.45 in
Alabama, much higher than the lowest LNI of 5.30 in Pennsylvania.
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imply a higher LNI. Clear non-random spatial cultural patterns emerge from the map. The
Northeast, the “rust belt” and the West Coast tend to have a low LNI, reflecting loose-knit
social networks, while the south, the “wheat belt” and areas with a high fraction of Mormons
(Utah and parts of Nevada and Idaho) tend to have a high LNI, reflecting close-knit social
networks. Moreover, within states, counties that are home to large cities (e.g., Fulton County,
Georgia, where Atlanta is located) tend to exhibit weaker communal ties than other counties
in the state.

2.3.2

The Estimation Framework

I study the relationship between soil heterogeneity and local culture with the following
estimation framework:

Culturect = βSoil Heterogeneityc + θs(c)t + Xc Γ + ect

(2.2)

where Culturect is a cultural outcome of interest in county c in year t, θs(c)t is a state-bydecade fixed effect, and Xc is a vector of time-invariant geo-climatic controls, which includes
in the baseline specification average temperature, average precipitation, average slope, average elevation, average absolute agricultural productivity, distance to the nearest major river
and river density. I also include a smooth control for location with a second-order polynomial in latitude and longitude, which absorbs all omitted geo-climatic characteristics that
change smoothly across space. β is the coefficient of interest, representing the relationship
between the degree of local soil heterogeneity and the cultural outcome of interest.
I cluster observations at arbitrary grid-cells to account for spatial auto-correlation,
as proposed by Bester et al. (2011). This approach is considerably less computationally
demanding in large samples compared to Conley (1999) spatial standard errors. The baseline
specification uses a grid size of 100 square miles, but results are robust to using grid-cells of
difference sizes, as well as other (non-arbitrary) clusters.
During parts of the study period in this section, the U.S. was still expending westward.
As a result, the sample is unbalanced- counties that were settled earlier appeared in the
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data for more periods. I weight each county by the inverse of the number of its appearance
in the data to make sure that the results are not distorted by the over-weighting of “older”
counties. However, results are robust to equally weight each county-year observation.

2.3.3

Main Result: Communal Identity

I find a robust negative relationship between soil heterogeneity and the strength of community identity, proxying for close-knit communities more generally. Table 2.1 reports the
estimates of equation 2.2 when the dependent variable is the county-level LNI in which
“local” is defined as the county, for three different specifications. Across all specification
I find that soil heterogeneity decreases the strength of communal identification, thereby
providing empirical support to Prediction 1.
Table 2.1: Soil Heterogeneity Reduces Communal Identification

Dependent variable:
Local Name Index

Soil Heterogeneity

Number of Observations
Number of Counties
Number of Clusters
Dependent Variable Mean
Dependent Variable SD

(1)

(2)

(3)

−5.322∗∗∗
(1.007)

−2.497∗∗∗
(0.879)

−2.827∗∗∗
(0.876)

23,044
3,294
338
67.64
6.034

22,958
3,272
338
67.64
6.037

22,958
3,272
338
67.64
6.037

X

X
X

X
X
X

State-by-Decade Fixed Effects
Geoclimatic Controls
Smooth Location Controls

Note: This table reports estimates of equation 2.2 when the dependent variable is children’s
LNI in which “local” is defined as the county. The data is from the full count censuses
between 1850-1940. See Appendix B.3.2 for a description of the LNI construction. Standard
errors clustered at arbitrary grid cells of 100 miles square in parentheses (Bester et al., 2011).
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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The specification in column 1 includes state-by-decade fixed effects. It suggests that an
increase from a complete soil homogeneity (SHI = 0) to a complete soil heterogeneity (SHI =
1) is associated with a decrease of about 5.32 points (p − value = 0.000) in children’s LNI.
Part of this association, however, seems to be due to other geo-climatic characteristics that
correlate with both soil heterogeneity and communal identification within a state. When I
add geo-climatic controls in column 2, the point estimate drops to −2.5 (p − value = 0.005).
The specification in column 3, which controls both for observable and unobserved geoclimatic characteristics, is my preferred one. It suggests that children’s LNI is about 2.83
points lower (p − value = 0.001) in counties with complete soil heterogeneity relative to
counties with complete soil homogeneity.
Robustness Checks.

I document high robustness of the finding in Table 2.1. Appendix

Figure B.2 documents robustness to alternative ways to account for spatial auto-correlation
in the data for inference. In all the alternatives I consider β from equation 2.2 is estimated
with a high level of precision.
The result is also robust to alternative ways to compute the LNI in practice. Appendix
Table B.2 documents that the result holds when I: (i) also include in the sample children with
foreign-born parents (column 2), (ii) also include in the sample children with native-born
parents of all races (column 3), (iii) include in the sample children of all races and any
parental birthplace (column 4), (iv) only include in the sample names that are observed at
least 100 times nationally, to filter-out variation resulting from unique spelling or transcription errors (column 5), and (v) define “local” as the state instead of the county (column
6).
Moreover, the finding is robust to different ways of defining the SHI. Appendix Table
B.3 reports results using alternative distances in the calculation of the SHI. The baseline
SHI definition uses the median county size as a benchmark for the area considered of the
heterogeneity calculation (column 1),19 however estimates are stable when I use smaller
19 See

Appendix B.3.1 for details on the construction of the SHI.
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areas (columns 2-4) or larger areas (columns 5-7).
Finally, Appendix Table B.4 reports results on the association between soil heterogeneity
and identification with the local community period-by-period rather than in a panel specification. The sign on the estimate of β is always negative, and it is statistically significant
in almost every period when estimated separately (columns 1-9). However, the strength of
the association seems to be weakening over time. The point estimate drops from −6.01 in
1850 (column 1) to −1.55 in 1940 (column 9). Importantly, this pattern is not the result of
the change in sample that results from the continuing westward expansion.20 The decline in
magnitude over the years is consistent with soil heterogeneity mattering more in early periods, in which new communities are forming and slowly decaying over time, and also with
soil heterogeneity mattering less as the economy is slowly transitioning out of agriculture.

2.3.4

Soil Heterogeneity Only Matters for Agriculture

The results thus far document a robust reduced-form relationship between soil heterogeneity
and a strong communal identity, but they do not explicitly point to farmers’ attributes as
the key channel. The main concern is that soil heterogeneity might correlate with culture
through channels entirely different than farmers’ social engagement. For example, if high
soil heterogeneity is correlated with omitted terrain characteristics that reduce trade cost
(i.e. increase market access), or other factors that are conducive to the development of cities,
and if those, in turn, correlate with the strength of social ties, the results in Table 2.1 might
just pick up the impact of the later.
In this section, I provide evidence suggesting that is not the case. I show that soil
heterogeneity is associated with culture even holding the share of farmers fixed, that soil
heterogeneity does not matter at all for culture if no one is engaged in agriculture, and
that it matters more the higher the share of farmers. An important caveat for this empirical
exercise is that the share of individuals that are engaged in agriculture is potentially a
“bad control” (Angrist and Pischke, 2008), especially over a long period, since it might be
20 In

fact, this pattern is even stronger when I fix the states in sample to the 1850 states.
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endogenous to soil heterogeneity. Therefore, estimates from this exercise should not be
given a causal interpretation. Instead, they are only meant to provide suggestive evidence
regarding likely (or unlikely) channels.
I report the results in Table 2.2, for the same three levels of additional controls as in
Table 2.1 above. The patterns are similar across all three levels (columns 1-2, 3-4, and 5-6). In
odd columns (1, 3 and 5), I add to the RHS of equation 2.2 the share of children in-sample
that are from farmers’ families.21 Holding the overall share of farming in the county fixed,
the estimates of β are slightly lower than in Table 2.1, but the negative association between
soil heterogeneity and close-knit social networks remains significant.
In even columns (2, 4, and 6), I also add the interaction between soil heterogeneity and
the share of farmers. The results suggest that, first, the main effect of soil heterogeneity is
insignificant, implying that soil heterogeneity is not associated with culture when there is
no agricultural activity in the county. This result is reassuring, since if soil heterogeneity
affects culture through farmers’ social learning, but no one is engaged in agriculture, soil
heterogeneity should not matter for culture. Second, the main effect of the share engaged in
agriculture is positive and significant, implying a strong (non-causal) association between
the share of farmers in a county and close-knit social networks. This matches the previous
findings in the literature, which documented an association between urbanization and
individualism (Enke, 2019b; Triandis et al., 1990; Vandello and Cohen, 1999). Third, the
interaction term is negative and significant, suggesting that soil heterogeneity matters more
for culture the more agricultural a county is. For the median share of farmers in the sample
(40%), an increase from a complete soil homogeneity to a complete soil heterogeneity is
associated with about 9.904 × 0.40 = 3.99 points decrease in the LNI.
Although not causally identified, those results provide empirical support to Prediction
2 and are highly suggestive of an association between soil heterogeneity and culture that
operates through an impact on farmers’ attributes. In section 2.4, I proceed to causally
identify the impact of soil heterogeneity on the formation of close-knit social networks.
21 Note

that what matters here is not the share of farmers per se, but the share of parents that are farmers.
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100

12.245∗∗∗
(2.766)

7.673∗∗∗
(0.827)

Share Farmers

23,022
3,294
338
67.64
6.035

X

23,022
3,294
338
67.64
6.035

X

X
X

22,936
3,272
338
67.64
6.038

8.002∗∗∗
(0.762)

−1.488∗
(0.787)

(3)

X
X

22,936
3,272
338
67.64
6.038

−8.279∗∗
(3.428)

13.839∗∗∗
(2.433)

2.172
(1.696)

(4)

X
X
X

22,936
3,272
338
67.64
6.038

8.856∗∗∗
(0.738)

−1.768∗∗
(0.754)

(5)

X
X
X

22,936
3,272
338
67.64
6.038

−9.904∗∗∗
(3.390)

15.838∗∗∗
(2.331)

2.609
(1.655)

(6)

Note: This table reports estimates of equation 2.2 with an additional control for the share of farmers (columns 1, 3, and 5) and
additionally for the interaction between the share of farmers and soil heterogeneity (columns 2, 4, and 6). The dependent variable
is children’s LNI in which “local” is defined as the county. The data is from the full count censuses between 1850-1940. See
Appendix B.3.2 for a description of the LNI construction. Standard errors clustered at arbitrary grid cells of 100 miles square in
parentheses (Bester et al., 2011). ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

State-by-Decade Fixed Effects
Geoclimatic Controls
Smooth Location Controls

Number of Observations
Number of Counties
Number of Clusters
Dependent Variable Mean
Dependent Variable SD

−6.482∗
(3.798)

−1.409
(1.847)

−4.233∗∗∗
(0.957)

Soil Heterogeneity

Soil Heterogeneity ×
Share Farmers

(2)

(1)

Local Name Index

Dependent variable:

Table 2.2: Soil Heterogeneity Affects Farmers

2.3.5

Alternative Measure: The Strength of Family Ties

While my main interest is in the effect of soil heterogeneity on the formation of communities
with close-knit social networks, it seems plausible that the impact of soil heterogeneity
on personality extended more broadly to other forms of social relationships and other
in-groups. To explore this possibility, I use data on family structure and the choice of living
arrangements from the full count census data between 1860-1940 to construct a county-level
measure of the “Strength of Family Ties” (SFT).22,23 Research in social psychology identified
family ties as a key factor that correlates with collectivism across cultures (Triandis et al.,
1990; Triandis, 2001; Vandello and Cohen, 1999).24 Similarly, in economics, strong family
ties have been shown to correlate with many attributes that are associated with close-knit
social networks and interdependence more broadly, such as lower geographical mobility,
generalized trust, and adverse attitudes toward changes (Alesina and Giuliano, 2010, 2011,
2014; Alesina et al., 2015). SFT has the advantage that, like naming patterns, it is observable
in historical census data.
I study the relationship between soil heterogeneity and the SFT using equation 2.2.
Appendix B.1 reports the key results. I find that an increase in soil heterogeneity weakens
family ties, which is consistent with a negative impact of soil heterogeneity on interdependence more generally. One possibility is that the impact of soil heterogeneity on culture and
personality originated with communal ties, but eventually extended to other forms of social
relationships and other in-groups. Appendix B.2.3 documents the robustness of the result to
alternative ways to account for spatial auto-correlation for inference, alternative definitions
of the SHI, and studying the relationship between the SFT and the SHI period-by-period.
22 1850

is excluded because information regarding marital status was not recorded.

23 See

Appendix B.3.3 for details on the construction of the SFT.

24 The

social psychology literature often use the term “family integrity.”
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2.4

The Formation of Close-knit Communities

After documenting a reduced form relationship between soil heterogeneity and close-knit
communities, I proceed to study the historical formation of this relationship. I present
evidence supporting a causal treatment effect interpretation of soil heterogeneity on culture.
I focus on the nineteenth century and exploit within-family variation in naming patterns
across families that migrated to counties with varying degrees of soil heterogeneity in a
Difference-in-Differences framework. I document a decrease in communal identity among
farmers that moved to soil-heterogeneous counties relative to farmers that moved to soilhomogeneous counties, along with a null impact on non-farmers moving to similar locations.
To construct the sample, I follow the procedure in Bazzi et al. (2019): Using complete
count census data from 1850-1880, I first identify families that migrated within the U.S. using
information on the state of birth of their children.25 I restrict the baseline sample to include
families that moved only once, that is, families with children born in exactly two different
states, where the later state is also the current state of residence. Then, for each family, I
proxy the year of migration using the information on children’s age and state of birth. For
example, consider a family who lives in Massachusetts 1850, who has two children- the
first was born in 1842 in New York and the second in 1846 in Massachusetts. The proxy of
the move year for that hypothetical family is 1844. Finally, I assign to each child i a birth
year relative to the year in which his/her family moved as bi = birth yeari − move year f (i) .
In the example above, the values are b1 = −2 and b2 = 2, for the first and second child,
respectively.

2.4.1

Estimation frameworks

Difference-in-Differences.

I identify the impact of soil heterogeneity on parents’ name

choices in a Difference-in-Differences framework, comparing names of children born in families
that migrated to counties with varying degrees of soil heterogeneity, before and after the
25 Note

that this procedure therefore misses other potential moves across counties within a state.
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family had moved.26 Regression takes the form:

7+

LN Iib f c = δb + θ f (c) +

∑

β b · δb · Soil Heterogeneityc + Xi Ω + eib f c

(2.3)

b=−5+

where LN Iib f c is the LNI score with “local” defined as the state that is assigned to child
i,27 who was born b years relative to the year his/her family f moved to state s(c), and
currently resides in county c. δb is a relative-year-of-birth fixed effect, which controls for the
dynamics in naming patterns relative to the move year in the baseline of families that moved
into completely soil-homogeneous counties (SHI = 0). θ f is a family fixed effect, which
removes all of the variation relating to time-invariant factors at the family level, including
the family’s cultural background, thier economic characteristics at year t, the census decade,
and the geo-climatic characteristics of the destination county, including the main effect
of soil heterogeneity. Xi is a potential vector of child i characteristics, which I include as
a robustness check, and includes gender, birth order, and a 5-year cohort fixed effect. I
cluster the standard errors eib f c at the county-level (Bertrand et al., 2004a). The coefficients
of interest, β b , identify the dynamic in naming patterns of children who’s family moved to a
county with a complete soil heterogeneity (SHI = 1) relative to children who’s family moved
to completely soil-homogeneous counties. I normalize β 0 to zero so that β b is interpreted as
the effect relative to the year of migration.
The identifying assumption is that absent of soil heterogeneity, children naming patterns
of in families that moved into different counties would have evolved similarly after the
move. While this assumption can not be verified, I assess its plausibility by studying the
pre-trends (β b<0 ) in equation 2.3.
I also estimate the “canonical” Difference-in-Differences specification:
26 This

design resembles the designs in Bazzi et al. (2019) and Abramitzky et al. (2020). The main difference
between those designs mine is that I am interested in the differential change in naming habits for families that
moved into counties with different levels of soil heterogeneity.
27 Note

that since I only observe the state of birth and not the county of birth, I can not perform the analysis
for an LNI in which “local” is defined as the county.
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LN Iib f c = δb + θ f (c) + β · 1{b > 0} · Soil Heterogeneityc + Xi Ω + eib f c

(2.4)

My main interest is in estimating equations 2.3 and 2.4 for farmers’ families, as this is
the group for which, according to the social learning hypothesis and Prediction 2, should
be directly affected by soil heterogeneity. However, I report heterogeneous treatment
results- the estimation for all families, farmers’ families, and non-farmers’ families, since the
comparison of effects across those groups is compelling.
Triple-Difference. Motivated by the heterogeneous treatment analysis across farmers’ and
non-farmers’ families, I also estimate the following Triple-Difference specification:

LN Iib f c =δb + θ f (c) + δb · 1{ Farmer f }+
7+

∑

γb · δb · Soil Heterogeneityc +

b=−5+
7+

∑

(2.5)

β b · δb · 1{ Farmer f } · Soil Heterogeneityc + Xi Ω + eib f c

b=−5+

In this specification, the coefficients of interest, β b , identify the dynamic in naming
patterns of farmers’ children relative to non-farmers’ children in families that moved to a
county with complete soil heterogeneity (SHI = 1) relative to the same difference for families
that moved to completely soil-homogeneous counties (SHI = 0). β 0 is normalized to equal
zero.
Note that the identification assumption in this specification is different than in the
Difference-in-Differences specification. It requires that in the absence of soil heterogeneity,
the trend in children naming patterns of farmers’ and non-farmers’ families would have
evolved similarly after the move across different counties.
Finally, I also estimate a “canonical” Triple-Difference specification:
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LN Iib f c =δb + θ f (c) + 1{b > 0} · 1{ Farmer f }+
γ · 1{b > 0} · Soil Heterogeneityc +

(2.6)

β · 1{b > 0} · 1{ Farmer f } · Soil Heterogeneityc + Xi Ω + eib f c

2.4.2

Results

Figure 2.4 presents the estimates for equations 2.3 and 2.5. In Figure 2.4(A), I present
the estimates of β b from equation 2.3 when the sample includes all families. The lack of
trend in LNI prior to migration suggests that there was no selective migration on prior
levels of communal identification to counties with varying degrees of soil heterogeneity.
After the move, there is a sharp decline in LNI in high soil heterogeneity counties relative
soil-homogeneous counties. However, the precision of the estimates is low. The effect
peaks (in absolute value) three years after the move, before partially reverting toward the
pre-move levels of differences. The LNI of a child born to a family three years after they
had moved to a county with a complete soil heterogeneity (SHI = 1) was about 2.76 points
lower (p − value = 0.07) relative to the LNI of a child born to a family who moved to a
county with a complete soil homogeneity (SHI = 1).
Figure 2.4(B) plots the estimates of β b from the same equation when the sample only
includes farmers’ families. The dynamic in LNI is similar to the dynamic estimated using
the full sample, however, both magnitudes and precision are higher. The LNI of a child
born to a farmers’ family three years after a move to a county with SHI = 1 was about 4.48
points lower (p − value = 0.01) relative to that of a child born to farmers who moved to a
county with SHI = 0. Figure 2.4(C) plots the DiD estimates when the sample only includes
non-farmers’ families and reveals no differential impact for families that moved to counties
with different levels of soil heterogeneity.
While the precision of the DiD estimates are generally not very high, contrasting the
estimates for farmers with those of non-farmers is compelling. A causal impact of soil
heterogeneity on farmers’ attributes along with a null impact on the attributes of non-farmer,
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(d) Tripe-Difference: All Families

(b) Difference-in-Differences: Farmers’ Families

Note: This figure plots the estimates of β b and 95% confidence intervals from equations 2.3 and 2.5 when the dependent variable is children’s LNI where
“local” is defined as the state. The data is from the full count censuses between 1850-1880. See Appendix B.3.2 for a description of the LNI construction.
Standard errors clustered at the county in parentheses.

(c) Difference-in-Differences: Non-Farmers’ Families

(a) Difference-in-Differences: All Families

Figure 2.4: Identifying Farmers’ Cultural Response to Soil Heterogeneity

in line with Prediction 2, provides strong evidence in favor of the social learning hypothesis.
Those finding substantially reduce the likelihood that the reduced-form relationship between
soil heterogeneity and close-knit communities documented in section 2.3.3 is explained by
factors entirely different than farmers’ direct exposure to a high versus low soil heterogeneity
environment.
To drive the point home, I also report the estimates of the Triple-Difference specification
(equation 2.5) in Figure 2.4(D). Before moving, there is no dynamic in the difference between
the LNI of farmers’ children relative to non-farmers’ children in high soil heterogeneity
counties and the LNI of farmers’ children relative to non-farmers’ children in low soil
heterogeneity counties. However, after the move, the differences between the LNI of farmers’
and non-farmers’ children grows in counties with high soil heterogeneity relative to low soil
heterogeneity counties. Three years after the move, the triple-difference estimate reaches
β 3 = −5.53 (p − value = 0.064) before partially reverting. While statistical power in this
exercise is relatively low,28 the trend documenting differential response to soil heterogeneity
within a county is striking.
Table 2.3 reports the estimates from the baseline “canonical” Difference-in-Differences
design (equation 2.4, columns 1-3) and the Triple-Difference design (equation 2.6, column 4).
The findings are consistent with the estimates from the dynamic specifications, however, the
aggregation of the Post move effects increases precision. The sample in column 1 includes
all families. It suggests that the LNI of children born to families following a move to
a county with a complete soil heterogeneity was 1.79 points lower (p − value = 0.036)
relative to children who born following a move to a fully soil-homogeneous county. In
columns 2 and 3, I estimate equation 2.4 separately for farmers’ and non-farmers’ families,
respectively. Column 2 documents a strong impact of soil heterogeneity on the culture of
farmers. An increase in soil heterogeneity from SHI = 0 to SHI = 1 decreases the LNI score
of children born after the move by 2.91 points (p − value = 0.002). Column 3 documents
28 The estimates of β , β and β are only significant at the 10% level. The other coefficients are indistinguish3
7
4
able from zero.
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the null impact on non-farmers’ families. Finally, in column 4, I report the estimate of the
canonical Triple-Difference design, which suggests that the difference between the LNI score
of farmers’ and non-farmers’ children born after migration to a county with complete soil
heterogeneity was 3.62 points lower (p − value = 0.001) relative to the same difference
among families that moved to a soil-homogeneous county.
Table 2.3: Identifying Farmers’ Cultural Response to Soil Heterogeneity

Dependent variable: Local Name Index

Sample:

Post Move ×
Soil Heterogeneity

Difference-in-Differences

Triple-Difference

All
Farmer0 s
Non-Farmer0 s
Households Households Households

All
Households

(1)

(2)

(3)

(4)

−1.791∗∗
(0.854)

−2.910∗∗∗
(0.935)

0.708
(1.040)

0.709
(1.026)

−3.620∗∗∗
(1.047)

Post Move ×
Farmers0 Household ×
Soil Heterogeneity
Number of Observations
Number of Counties
Dependent Variable Mean
Dependent Variable SD

1,192,680
2,450
54.19
13.62

708,115
2,379
54.38
13.38

484,561
2,374
53.91
13.95

1,192,676
2,450
54.19
13.62

Households Fixed Effects

X

X

X

X

Note: This table presents estimates of equations 2.4 and 2.6 when the dependent variable is
children’s LNI where “local” is defined as the state. The data is from the full count censuses
between 1850-1880. See Appendix B.3.2 for a description of the LNI construction. Standard
errors clustered by county in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Robustness.

The Difference-in-Differences results in Table 2.3 are robust to adding

individual controls and to alternative sample construction. Appendix Table B.5 documents
the robustness of the results to controlling for child’s gender, birth order and a 5-year cohort
fixed effect. Appendix Table B.6 documents robustness to also including in the sample
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families with foreign-born parents (Panel A), non-white families (Panel B), or families that
moved more than once (Panel C).

2.5

Long-Run Impact on Culture and Political Preference

This section studies the long-run impact of soil heterogeneity on culture and political
preferences. Using contemporary survey data, I present evidence documenting a persistent
effect. I find that soil heterogeneity is associated with a lower importance of communal
moral values, lower religiosity, and lower support for right-wind politics.

2.5.1

The Estimation Framework

I study the relationship between soil heterogeneity and individuals’ morality, culture and
political preference in the following estimation framework:

yict = βSoil Heterogeneityc + θs(c)d(t) + Xc Γ + ηi + eict

(2.7)

where yict is the outcome of interest for individual i that resides in county c, which was
recorded in year t. θs(c)d(t) is a state-by-decade fixed effect, Xc is a vector of county level
geo-climactic controls, and ηi is a vector of pre-determined individual characteristics fixed
effects- age, gender and race. β is the coefficient of interest, representing the relationship
between the degree of local soil heterogeneity in i’s county of residence and the outcome of
interest. To account for spatial auto-correlation I cluster observations at arbitrary grid-cells
of size 100 square miles (Bester et al., 2011).

2.5.2
2.5.2.1

Results
Results on Culture: Morality and Religiosity

Communal Moral Values. The psychologist Haidt (2008) distinguished between two main
cultural approaches to morality. The first is an “Individualizing” (or “universal”) approach,
in which individuals are the fundamental units of moral value, and people are encouraged
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to respect the rights of others, to stand for universal justice, and to empathize with and care
for the weak and vulnerable. The second approach is a “binding” (or “communal”) one, in
which the group serves as the fundamental source of moral value and individuals are bind
together into larger collectives which they are expected to serve. There is a clear analogy
between this distinction in the moral domain and the individualism-collectivism cultural
cleavage.
Continuing this line of thought, Haidt and his collaborators developed the “Moral
Foundations Theory” (Haidt and Graham, 2007), which argues that there are five psychological
“foundations” of morality, and cultures differ from each other on the degree to which they
base their morality on these foundations. Two of the foundations- Harm / Care, and
Fairness / Reciprocity, correspond to the individualizing approach to morality, and threeIn-group / Loyalty, Authority / Respect, and Purity / Sanctity, to the binding approach.
To measure the degree to which individuals’ moral judgment involves the five foundations
Graham et al. (2011) developed the “Moral Foundations Questionnaire” (MFQ) and surveyed
on www.yourmorals.org approximately 242, 000 Americans between 2008-2018.29,30
I match MFQ respondents to contemporary U.S. counties to study the association
between soil heterogeneity and moral values according to equation 2.7.31 I find that soil
heterogeneity lowers the importance of the binding moral foundations. Table 2.4 reports
the results. The association between soil heterogeneity and the two individualizing factorsCare / Harm, and Fairness / Reciprocity, is indistinguishable from zero (columns 1-2).
However, there is a negative association between soil heterogeneity and all the three binding
factors- In-group / Loyalty (column 3), Authority / Respect (column 4) and Purity / Sanctity
(column 5). Moreover, the magnitude of the association is comparable across those three
29 For

more details on the MFQ data and the five foundations see Appendix B.3.4.

30 The

use of this data in economics was pioneered by Enke (2019b).

31 I match individuals to county using HUD USPS ZIP code to county crosswalk. Some zip code areas
intersect more than one county. In those cases, I match the respondent to all possible counties (i.e. “duplicate”
the respondent). In the analysis, I weight each observation by the ratio of residential addresses in the ZIP-county
to the total number of residential addresses in the entire ZIP code area (Wilson and Din, 2018), so that each
respondent receives a total weight of one.
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286,555
1,729
302

X
X
X
X

X
X
X
X

0.003
(0.021)

−0.030
(0.019)
287,060
1,729
302

(2)

(1)

X
X
X
X

X
X
X
X

287,402
1,729
302

−0.049∗
(0.025)

−0.050∗∗
(0.025)
287,198
1,729
302

(4)

Authority /
Respect

(3)

In-group /
Loyalty

Binding

X
X
X
X

286,807
1,729
302

−0.055∗∗
(0.027)

(5)

Purity /
Sanctity

X
X
X
X

266,547
1,729
302

−0.056∗
(0.031)

(6)

Binding
versus
Individualizing

Note: This table reports estimate of equation 2.7 when the dependent variables are measures of the importance of different moral
foundations in individuals’ morality, standardized into z-scores. Individual controls include age, gender and race fixed-effects.
The data is from the individual responses to the MFQ (Graham et al., 2011) surveyed on www.yourmorals.org between
2008-2018. See Appendix B.3.4 for full details on each dependent variable. Standard errors clustered at arbitrary grid cells of 100
miles square in parentheses (Bester et al., 2011). ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

State-by-Decade Fixed Effects
Geoclimatic Controls
Smooth Location Controls
Individual Controls

Number of Observations
Number of Counties
Number of Clusters

Soil Heterogeneity

Fairness /
Reciprocity

Care /
Harm

Individualizing

Dependent variable:

Table 2.4: Soil Heterogeneity Weakens Long-Run Binding Moral Values

factors- an increase from complete soil homogeneity (SHI = 0) to complete soil heterogeneity
(SHI = 1) is associated with 0.046-0.055 standard deviation drop in their importance.
Finally, in column 6, I report the estimate when the dependent variable is the first
eigenvector from a principal component analysis on the five foundations. I refer to this
eigenvector as “Binding versus Individualizing”, as it is not just the most important factor,
explaining about 46% of the variance in the data, but also the only eigenvector for which
the signs of the loadings on the five foundations corresponds to the “binding” versus
“individualizing” distinction (positive for binding foundations, negative for individualizing).
I find that an increase from a complete soil homogeneity to a complete soil heterogeneity is
associated with a 0.056 standard deviation drop in binding versus individualizing moral
values.
Religiosity.

Empirical findings suggest an association between interdependence and

religiosity (Cukur et al., 2004; Graham and Haidt, 2010). This section documents the
negative association between soil heterogeneity and contemporary religiosity using data
from the Cooperative Congressional Election Study (CCES) (Ansolabehere and Schaffner).32
In Table 2.5, I report estimates of β from equation 2.7 when the dependent variables are
contemporary measures of subjective religiosity and self-reported frequencies of religious
practices.
Column 1 documents a negative association between soil heterogeneity and respondents’
subjective view regarding the importance of religion in their personal life. An increase
from a complete soil homogeneity to a complete heterogeneity in the respondent’s county
of residence decreases subjective religiosity by 0.101 standard deviations. Column 2-3
examine the for association between soil heterogeneity and the self-reported frequency of
respondents’ religious practices. Columns 2 documents that respondents that reside in
counties with higher soil heterogeneity report attending religious services less frequently.
An increase from a complete soil homogeneity to complete heterogeneity decreases the
32 See

Appendix B.3.4 for a description of each of the dependent variables.

112

Table 2.5: Soil Heterogeneity Reduces Long-Run Religiosity

Dependent variable:
Importance of
religion in
personal life

Frequency of
attending
religious services

Frequency
of
prayers

(1)

(2)

(3)

Soil Heterogeneity

−0.101∗
(0.060)

−0.107∗∗
(0.043)

−0.106∗∗
(0.049)

Number of Observations
Number of Counties
Number of Clusters

257,275
2,958
336

292,285
2,975
336

285,852
2,973
336

X
X
X
X

X
X
X
X

X
X
X
X

State-by-Decade Fixed Effects
Geoclimatic Controls
Smooth Location Controls
Individual Controls

Note: This table reports estimates of equation 2.7 when the dependent variables are measures
of individuals’ religiosity, standardized into z-scores. Individual controls include age, gender
and race fixed-effects. The data is from the Cooperative Congressional Election Study (CCES)
(Ansolabehere and Schaffner). See Appendix B.3.4 for full details on each dependent variable.
Standard errors clustered at arbitrary grid cells of 100 miles square in parentheses (Bester et
al., 2011). ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
reported frequency of attending religious services by 0.107 standard deviations. Column
3 similarly suggests a decrease of 0.106 standard deviations in the reported frequency of
prayers.

2.5.2.2

Results on Political Identity and Policy Preferences

The results presented thus far focused on the relationship between soil heterogeneity and
culture. In this section, I study on the relationship between soil heterogeneity and longrun political preferences. In-line with Prediction 3, I document that soil heterogeneity
is associated with higher identification with the political left and a higher support for
progressive social policies.
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272,214
2,963
336

X
X
X
X

X
X
X
X

−0.128∗
(0.068)

−0.151∗∗
(0.071)
283,154
2,974
336

(2)

(1)

X
X
X
X

127,594
2,876
332

−0.103∗
(0.054)

(3)

Objects raising
the minimum
wage

X
X
X
X

216,158
2,933
336

−0.122∗∗
(0.053)

(4)

Prefers spending
cuts over
raising taxes

X
X
X
X

287,833
2,974
336

−0.109∗∗
(0.050)

(5)

No union
member in
the household

Note: This table reports estimates of equation 2.7 when the dependent variables are measures that capture individuals’ ideology,
political preferences, and preferences regarding economic policy, standardized into z-scores. Individual controls include age,
gender and race fixed-effects. The data is from the Cooperative Congressional Election Study (CCES) (Ansolabehere and
Schaffner). See Appendix B.3.4 for full details on each dependent variable. Standard errors clustered at arbitrary grid cells of 100
miles square in parentheses (Bester et al., 2011). ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

State-by-Decade Fixed Effects
Geoclimatic Controls
Smooth Location Controls
Individual Controls

Number of Observations
Number of Counties
Number of Clusters

Soil Heterogeneity

Identifies
as
Conservative

Identifies
as
Republican

Dependent variable:

Table 2.6: Soil Heterogeneity Reduces Support for Conservative Social Policy

Table 2.6 reports the estimates of β from equation 2.7 when the dependent variables
are measures of political identity, ideology, and policy preferences, using data from the
Cooperative Congressional Election Study (CCES) (Ansolabehere and Schaffner).33 Columns
1 and 2 document that, relative to respondents that live in a county with a complete soil
homogeneity, respondents that live in a county with a complete soil heterogeneity are 0.151
and 0.128 standard deviations less likely to identify as Republicans and Conservatives,
respectively. They are also 0.103 standard deviations less likely to object to raising the
Federal minimum wage (column 3), and 0.122 standard deviations less likely to prefer
balancing their state’s budget deficit by cutting spending over raising taxes (column 4).
Finally, respondents who live in a county with a complete soil heterogeneity are 1.09
standard deviations more likely to be union members relative to respondents that live in a
county with a complete soil homogeneity (column 5).

2.5.3

Interpretation

This section documented a long-run association between soil heterogeneity and a lower
importance of binding moral values, lower religiosity, and lower support for right-wing
politics. What explains this association?
My preferred interpretation focuses on cultural persistence (Bisin and Verdier, 2001;
Guiso et al., 2006; Nunn and Wantchekon, 2011; Voigtländer and Voth, 2012; Alesina et al.,
2013). Soil heterogeneity shaped the nature of social relationships of the initial farmers that
settled the differed locations across the U.S. Importantly, this impact occurred at a formative
period, during which new communities were created, and local institutions and social norms
were established. Such an environment constitutes a “critical juncture,” making long-lasting
effects more plausible.
On the other hand, it seems less likely that those long-run effects can be explained by
a continuing impact of soil heterogeneity on the scoop for farmers’ social learning. Mass
migration to settle and farm new locations in the contiguous U.S. had long ended, and
33 See

Appendix B.3.4 for a description of each of the dependent variables.
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contemporary farmers have access to precise and detailed information regarding the nature
of soil on their plots. Moreover, only a small fraction of the population is currently engaged
in agriculture, making it hard to imagine an impact on the culture of the general population.
An historical impact on culture that persists, rather than a continuing impact, is also
consistent with the pattern of a decaying association between soil heterogeneity and closeknit communities what emerges when the data is analysed period-by-period (section 2.3.3
and Appendix Table B.4). The association was strongest while vast regions of the U.S. were
actively settled by farmers, and it got weaker as the frontier was closing and the share of
agriculture in the economy declined.

2.6

Concluding Remarks

This paper studies the cultural implications of social learning. During the settlement of
the United States, millions of farmer migrated to new and unfamiliar environments. To
survive, they had to quickly learn the optimal location-specific farming practices. In some
locations, soil was relatively homogeneous and farmers could learn from their neighbors,
while in other locations high degree of soil heterogeneity limited the scoop for social
learning. Those differences materialized into differences in the cultural importance attached
to the community. I show that historically, soil-heterogeneous counties displayed weaker
communal ties. I go beyond correlation by providing causal evidence on the formation of
this pattern. I document a decrease in the strength of communal ties of farmers following
migration to a soil-heterogeneous county. In contrast, the social ties of non-farmers were not
affected by soil heterogeneity. This pattern provides further support for a social learning
interpretation of the reduced-form association between soil heterogeneity and culture. Today,
soil-heterogeneous counties continue to be less communal, and they are also less religious
and exhibit stronger support for left-wing politics.
The distinction between close-knit and loose-knit cultures is often considered as the
fundamental cultural cleavage across societies. This cleavage is the focus of considerable
multidisciplinary research across the social sciences. Studies in economics have related it
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to economics growth (Gorodnichenko and Roland, 2011, 2017) and contemporary political
preferences (Graham et al., 2009; Enke, 2019b; Enke et al., 2019). Understanding the deep
roots of this cleavage is therefore meaningful and important. I provide the first empirical
evidence supporting the “Social Learning Hypothesis”, put forth by the historian Fred Shannon
75 years ago, but received little to no attention since. The findings of this paper suggest that,
while understudied, social learning is an important factor in the formation of close-knit
communities.
This study opens up an avenue for future research on the cultural implications of social
learning. The empirical evidence it provides is historical and reduced form in nature. Other
research designs, such as experimental designs, may shad light on the specific mechanisms
in play. Specifically, it may help to distinguish between the different channels by which
social learning can affects the strength of social ties, such as an impact on the incentives to
invest in social relationships versus a direct impact on personal believes and attitudes.
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Chapter 3

Use It or Lose It: Adverse Possession and
Economic Development
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Essay Abstract
The legal doctrine of adverse possession limits the security of property rights by transferring
formal land titles from absentee owners who leave their land idle to adverse possessors
that use the land. This paper exploits historical changes in adverse possession legislation
in U.S. states between 1840-1920 to investigate the causal effects of the security of land
titles. I find that a reduction in the security of titles increased agricultural output. The main
channel is incentivizing higher land utilization. A reduction in the security of land rights
is also associated with an increase of investment in farms and improved access to capital
markets, as well as with an increase in the share of owner-cultivated farms and mid-size
farms. These findings suggest that the effect of property rights on economic development is
not monotonic, and that property rights may be over secure.
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3.1

Introduction

In The Second Treatise of Government, John Locke famously sets limits on property rights,
claiming that the property one can claim is bound to the amount she can use in a beneficial
way, such that it will not be wasted (Locke, 2002).1 John Stuart Mill makes similar claims
in his known 1848 Principles of Political Economy, claiming that exclusive property rights in
land ought to be conditioned on the actual use of the land for the production of goods,
and that unused land cannot be regarded as private property (Mill, 1970).2 These moral
arguments are implemented in the legal doctrine known as “adverse possession,” under
which landowners who leave their land idle face the risk of having their title transferred to
an adverse possessor who occupies the land for a statutorily-determined prescriptive period.
The legislation limits the security of land ownership and reallocates titles outside of formal
markets away from idle owners and toward the adverse possessors.
This paper exploits plausibly exogenous variation in the security of land titles, as a
result of historical state-level changes of adverse possession prescriptive periods between
1840-1920, in order to investigate the causal effects of the security of land titles. During
this period the U.S. was expanding westward and a huge amount of undeveloped land was
settled on and allocated as private property. In many areas land ownership was initially
concentrated and significant shares were owned by absentee owners who purchased land as
a speculative investment. At the same time, squatting on undeveloped land was a common
practice among settlers, both on public land and on private land. Moreover, formal titles
would sometime conflict and overlap with other titles. Those historical circumstances made
adverse possession legislation particularly important. After 1920 the westward expansion
and the cash sale of public land both essentially ended (Figure 3.1), and by that time the
amount of adverse possession cases had sharply declined (Figure 3.2).
1 This

is one of two famous Lockean provisos: the “enough and as good” proviso and the “spoilage” proviso.

2 See for example: “[...] in the case of land, no exclusive right should be permitted in any individual, which
cannot be shown to be productive of positive good. [...] When land is not intended to be cultivated, no good
reason can in general be given for its being private property at all” (Mill, 1970, pp. 231-232).
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I coded states’ historical adverse possession prescriptive periods from a variety of
primary legal sources and constructed a novel dataset spanning a century. Between 18401920, eighteen states and territories changed the prescriptive period, some more than once,
resulting in twenty-three "natural experiments", out of which 16 are reductions of the period
and 7 are increases. Intuitively, a shorter prescriptive period implies less secure land titles.
The use of the adverse possession prescriptive period as a measure of land right protection
has the advantage of being very clear, simple and transparent, as opposed to the complex
property rights indices that are sometimes used in this literature. I then matched this dataset
with county level data on agricultural outcomes from the U.S. Census of Agriculture (Haines
and ICPSR, 2010) and estimate the impact of states’ prescriptive periods on agricultural
outcomes.
The main finding of this paper is a negative causal effect of the security of land titles,
measured by the prescriptive period in adverse possession legislation, on agricultural output.
Legislation changes that made it easier for illegal occupiers to acquire formal title to land
they regularly use are associated with a higher value of agricultural production. In my
baseline specification, the average causal effect of a one-year decline in the prescriptive
period is a 5.3 (SE = 1.5) cents increase in the real value of annual agriculture production
per county acre. In order to interpret the magnitude of this effect, note that the average
prescriptive period had declined from 19.42 years in 1840 to 14.94 years in 1920 (Table
C.3), which amounts to an average of 5.3 × (19.84 − 14.94) ≈ 26 cents, or about 8 percent
compared to the sample mean of 3.3 dollars. This result is robust to variations in sample and
specifications. A non-parametric analysis of the effect in a dynamic difference-in-differences
specification reveals a flat pre-trend and a sharp and significant non-linear increase of
output after a decrease in the security of land titles. Following a one-year decrease in the
prescriptive period, the value of agricultural output per county acre increases by the first
decade by a about 3.3 cents, with a farther subsequent increase in the next decade, followed
by a reversion to trend five decades after.
Studying the dynamic response to changes in the prescriptive period in a non-parametric
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way also helps establishing a plausible causal interpretation. First, it gives rise to a causal
interpretation in the spirit of Granger (1969), by documenting an absence of pre-trends prior
to the change in the security of titles, and showing that the divergence from the long-run
trend only occurs after the legislation, and not before. Second, I estimate a flexible dynamic
difference-in-differences specification, which allows for increases and decreases of the
prescriptive period to have different dynamic effects. I show that, as expected under a causal
interpretation, they have opposite and quite symmetric dynamic effects on agricultural
output.
I perform two other exercises in the spirit of Granger (1969) to assess the plausibility
of my identification assumptions. In my baseline fixed affects design, I show that the lead
and lag of adverse possession legislation is not correlated with agricultural output, which
suggests that the legislation changes were unexpected and that there are no political economy
feedbacks from output into future legislation. I also show that at the state level, changes in
agricultural output do not Granger-Cause changes in adverse possession legislation. I also
use narrative evidence in order to limit the sample to include only legislation changes that
are a part of a comprehensive revision of states’ codes. Those changes are even more likely
to be orthogonal to the pre-trends in agricultural output. My baseline result holds in this
restricted sample as well.
Finally, I perform two placebo experiments to validated my baseline result. The first
randomly allocates treatment across states. It suggests that it is highly unlikely that the result
is obtained by mere chance. The second placebo experiment randomly assign treatment
dates within treated states. It suggests that it is highly unlikely that the result is driven by
other factors that only happen to roughly line up with the changes in adverse possession
legislation.
I then turn to study channels. The main channel behind the results appears to have
been higher land use on the extensive margin: I find that while total agricultural output
increased following shortening of the prescriptive period, output per acre did not. Indeed, I
find that a one-year decline of the prescriptive period is associated with about 0.75 percent
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increase in farm acres compared to the sample mean. Adverse possession also had an effect
on land allocation. More secure land titles decreased the share of cultivator-owned farms
and the share of mid-sized farms. While these effects might have merit on their own, their
magnitude is too small to be a primary driver of the main result. I also rule out investment
as a leading channel, as the results regarding the average linear effect are mixed, and most
evidence point to a non-monotonic relationship between the prescriptive period and farm
investment. Finally, a decline of the prescriptive period is also associated with an increase in
the share of farms with mortgage. This suggests that less secure property rights for absentee
owners could have improve the access of others, presumably, the farmer-squatters on their
land, to capital markets.
This paper makes three main contributions to the literature. First, it contributes to a
literature in law and economics on adverse possession legislation (Baker et al., 2001; Merrill,
1985; Miceli and Sirmans, 1995; Netter, 1998; Netter et al., 1986). This study documents and
quantifies for the first time the positive economic impact of adverse possession legislation.
My results support a common theoretical justification for adverse possession in the literature,
arguing that by transferring land title to individuals who use the land, adverse possession
ensures that valuable land will not lay idle, vacant and unimproved for long periods of time.3
Indeed, I show that the legislation had a positive impact on land utilization. As more land is
used in a productive manner, agricultural production increases. This finding is particularly
important because this argument was downplayed by earlier papers in economics on adverse
possession, who regarded it as "problematic," "not valid," or even "dubious" (Merrill, 1985;
Miceli and Sirmans, 1995; Netter, 1998; Netter et al., 1986).4
3 The

literature generally highlights three other main justifications for adverse possession (Merrill, 1985).
The first is the general argument in favor of limitation in legal actions - since record keeping is costly, evidence
is in general less reliable after long periods. Thus, after a long period of time the main weight should be given
to possession, as "possession is nine tenth of the law.” Second, in an environment of imperfect land title records,
adverse possession reduces the risk of claims from past legitimate owners, thus removing barrier to trade and
investments in land (Baker et al., 2001; Netter et al., 1986). The third justification is that after a long period of
time the adverse possessor develops an economic attachment to the land that is likely to be greater than that of
the original owner, such that removing the adverse possessor will do more harm than good. Miceli and Sirmans
(1995) argue that "this justification makes sense only in the case of inadvertent squatting, as when a boundary
error occurs." (p. 161)
4 The

basic reasoning behind these statements seems to be that leaving the land idle could be the optimal
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Second, it sheds light on an interesting institution that contributed to a more egalitarian
and democratic pattern of land ownership at a crucial period in the U.S. history, when the
nation’s political and economic institutions were still shaping. This speaks to an important
literature that is focused on the distribution of land, its interaction with the quality of
institutions, and its effect on development (García-Jimeno and Robinson, 2008; Engerman
and Sokoloff, 2002b).
Last but not least, this paper speaks to a large literature on property rights and economic
development that suggests that well-defined and secure property rights are important for
long run economic development (Acemoglu et al., 2001b; Besley and Ghatak, 2009). In
particular, insecure property rights reduce incentives to investment (Besley, 1995b; Field,
2005; Goldstein and Udry, 2008; Hornbeck, 2010), cause misallocation of economic resources
(Field, 2007; Hornbeck, 2010), hinder trade (Lanjouw and Levy, 2002) and prevent access
to financial markets (De Soto, 2000).5 However, the literature also suggests that flexible
property rights that enable the political authority to reallocate and redistribute property,
often involuntarily, might also have a positive effect on economic outcomes (Banerjee et al.,
2002b; Besley and Ghatak, 2009; Galiani and Schargrodsky, 2010b; Lamoreaux, 2011).
In relation to this literature, I find that a shorter prescriptive period in adverse possession
legislation causes a sizable increase in agricultural production. This finding is important,
because it suggests that property rights may be too restrictive and over secure. During
the American Westward Expansion, more secure land titles for absentee owners slowed
economic development. While a shorter prescriptive period makes property right less secure
and more flexible, it does so in a very specific way. It limits the security of the rights of
landlords who leave their land idle, and facilitates redistribution of only unemployed land.
At the same time, the rights of owners who make use of their assets remain perfectly
action from the perspective of the true owner. Behavioral and informational biases, or market imperfection that
create a wedge between the private returns and the social returns, are not considered.
5 Evidence on this channel are ambiguous. Also see Field and Torero (2008), Galiani and Schargrodsky
(2010b) and Wang (2012).
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protected.6 My analysis suggests that this institutional design was conducive to agricultural
productivity. More generally, this paper suggests that the relationship between property
rights and economic development is complex, and that the effect of an increase in the
security of property rights may depend on the economic and historical circumstances.
But what distinguishes the case studied in this paper from many other cases studied
in the literature? Acemoglu and Robinson (2012b) highlight property rights as an important component of inclusive institutions, which are conducive to economic growth. My
hypothesis is that the extent to which secure property rights promote an inclusive society
depends on the distribution of property. In other words, perfectly secure property rights
are not inherently inclusive. When the initial allocation is highly unequal, perfectly secure
property rights might preserve the initial allocation of economic and political power. The
literature suggests that the initial allocation matters when trade costs prevents markets from
achieving the efficient allocation under institutions of secure property rights (Coase, 1960).
This seems particularly important in the historical context studied in this paper, and more
generally in past centuries and in developing economies: upfront payment was usually
required and capital markets were imperfect, search costs were substantial, title record
keeping was imperfect, which resulted in a risk of fraud, and contracting was generally
expensive. Bleakley and Ferrie (2015) found that in 19th century Georgia, trade cost resulted
in highly persistent land ownership patterns, were the initial misallocation depressed the
value of land. My results support the hypothesis that by reducing the security of land titles,
adverse possession legislation helped to achieve a more efficient allocation of land.
During the period in which the United States was expending to the west and land
distribution was initially concentrated and "at variance with American democratic ideals"
(Gates, 1973, p. 139), a reduction in the security of land titles of absentee owners in fact created
a more inclusive economy. Although at odds with secure property rights, redistributive
6 One

might even claim, that a shorter prescriptive period increase the security of land titles of non-absentee
owners. The risk of losing titles due to old legitimate claims is alleviated. This channel might contribute to
the results regarding the increase in access to capital markets and investments, however it can not explain the
increase in land use, and therefore, cannot be the main factor driving the increase in output.
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institutions, such as adverse possession legislation, which transferred land titles from
relatively rich and powerful absentee owners to relatively poor squatters-settlers, may
increase productivity.
The rest of this paper proceeds as follows: Section 3.2 provides background on the
doctrine of adverse possession and the historical context. Section 3.3 describes the data and
presents the estimation framework. Section 3.4 is the main part of this paper, in which I
present and discuss the empirical results. Subsection 3.4.1 focuses on agricultural production
and subsection 3.4.2 provides evidence on channels. Section 3.5 concludes.

3.2
3.2.1

Background
Adverse Possession Legal Doctrine

Under the doctrine of adverse possession, individuals may acquire formal title to real
property owned by someone else simply by possessing it for a sufficient period of time.
In that sense, adverse possession is a method of transferring land ownership outside of
formal markets, without the consent of the legal owner and without any compensation. An
occupant of land acquires formal title by adverse possession as long as her possession is: (1)
Actual and exclusive; (2) Open and notorious; (3) Adverse or hostile to the interests of the
true owner under a claim of right; (4) Continuous for the prescriptive period (Netter, 1998).
Landowners who leave their land idle face the risk of having their title transferred to
an individual who possess the land continuously and exclusively throughout the statutory
period. In order to avoid that risk, absentee owners would have to periodically monitor
their land to make sure it is not adversely possessed. The cost and frequency of the required
monitoring would depend on the prescriptive period. If indeed some agent occupy the land,
the owner will have to appeal to courts for the ejectment of the trespasser and (following the
court ruling) the local law enforcement agent, such as the sheriff, will carry out the actual
evacuation. If, however, the adverse possessor was in possession throughout the prescriptive
period, then the owner stands to lose any right to the land. Moreover, the adverse possessor
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can himself bring action to quiet title of the original owner.
The historical sources of the doctrine are quite ancient. For example, Sprankling (1994)
notes that an ancient form of adverse possession legislation may be found in the 2000 B.C.
Code of Hammurabi. In ancient Jewish law, three years of possession of real property is
assumed to be sufficient evidence of ownership, which outweighs other claims of ownership,
even when those are backed with evidence and testimony.7
The origin of adverse possession legislation in British law is the limitation of legal actions
- a legislation which precludes one from appealing to courts, even when a legal ground for
such an appeal exists, since a long period had passed before that person first took legal
action. A statute which precludes one from taking legal actions to recover possession of her
land first passed in England in the 1272 Statute of Westminster (Patton, 1952). The Act of
Limitation with Proviso of 1540 fixed a sixty year period of possession for quieting claims
of title (Angell, 1861; Patton, 1952; Wood et al., 1916). Finally, the 1623 Statute of Limitations
required that actions to recover possession of real property be brought within twenty years.
After twenty years of occupancy any competing claims of ownership would be quiet and
precluded. In general, this statute was adopted by the British colonies and particularly by
the American colonies (Angell, 1861; Patton, 1952).
Starting in the 1830’s, American courts serving the goal of national economic development transformed adverse possession "from a mechanism designed to protect the title of the
true owner against false claims into a tool designed to transfer title to wild lands from the
idle true owner to the industrious adverse possessor" (Sprankling, 1994, p. 821). Sporadic
activities, such as fishing, grazing and gathering firewood were found sufficient in order to
establish actual possession in the cases where the true owner left the land idle (Sprankling,
1994). Protecting ones interests in the land became much more difficult and costly. Since
acts like occasional fishing is hard to detect, the amount of monitoring that was required in
order to protect ones land vastly increased. In this sense, the doctrine limits the security of
land titles and de facto conditioned land ownership on the actual use of the land.
7 See:

Baba Batra treatise, Talmud.
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Adverse possession legislation currently exists in each of the U.S. states.8 U.S. adverse
possession legislation is not unified and there is variation in the particular requirements
within each states. The most notable variation is in the key parameter of the legislation the prescriptive period, that is, in how long it takes the squatter to acquire formal title to
the land via adverse possession. In my sample the prescriptive period varies between 3
to 60 years across states and time (Appendix Table C.3). I will describe this variation in
grater details in section 3.3.1. Intuitively, a longer prescriptive period implies more secure
land rights for absentee owners. To see why, it is helpful to consider the two limiting cases.
When the prescriptive period becomes very short and approaches zero, property rights in
land essentially do not exists. At the other limit, when the prescriptive period approaches
infinity, adverse possession legislation essentially do not exists and the rights of absentee
owners are perfectly secure.
There are other sources of variations in adverse possession legislation besides the
prescriptive period. In some states ”color of title” or "good faith" is required in order to
gain title through adverse possession, whereas in other states the prescriptive period will be
shorter under those conditions. Also, in some states the adverse possessor is required to pay
property taxes or cultivate and improve the land throughout the statutory period, while in
some others these actions would shorten the prescriptive period. Moreover, in many states
certain ”disabilities” of the initial formal owner, which prevented her from taking legal
action against the adverse possessor, can extend the prescriptive period. Finally, in most
states, adverse possession does not apply to lands owned by the sovereign.

3.2.2

Historical Background

In the nineteenth century, the U.S. expanded to the west and acquired huge tracts of
undeveloped land. Initially, the main policy of the states and the federal government was
an unrestricted sale of public land into private ownership as a means to raise revenue. This
policy, along with expectations of high demand for land in the future, gave rise to massive
8 Similar

legislation exists in many other countries around the world.
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speculation in land.9 Speculators acquired enormous tracts of land anticipating the arrival
of settlers. So extensive was the speculation in land, that during boom periods huge land
holdings become common and whole townships were swept under the control of absentee
owners. Many settlers who squatted on public land, in the hope of later obtaining title, saw
the land bought by speculators (Gates, 1973). Later land policies and legislation, such as the
Pre-emption (1841) and the Homestead Act (1862) had little effect on land speculation or
the cash sales of land (Gates, 1936).
I use land patents data from the Bureau of Land Management and General Land Office
(n.d.) Public Land Records Automation Website in order to plot the total cumulative acres
of public land that were distributed via Cash Sale and Railroad Grants and via Homestead
(Figure 3.1). The distribution of land by cash sale and railroad grants facilitated absentee
ownership and land concentration, while distribution via homestead promoted a more
democratic pattern of land holding, in which land is held by many small enfranchised
family farms. The figure shows no significant change in the rate of land distributed via cash
sale and railroad grants after the enactment of the so called "free land" acts. Only after the
year 1920, the end of my sample period, did public land stop being distributed by those
means.
Land speculation gave rise to two key patterns of land holdings and land use that are
particularly important in the context of this study. First, land ownership was concentrated,
as significant shares of the land were owned, at least initially, by absentee owners. Second,
squatting was common practice among settlers, both on public land and on private land.10
9 The role of land speculation and absentee landlords in the development of the American economy is
debatable. Some scholars, such as Paul Gates, takes a very negative view of absentee land ownership. These
critics claimed that land speculation and the cash sale of land gave rise to "land monopolization" and a nondemocratic ownership structure, and that absentee ownership slowed the development of the west, kept land
out of the hands of actual settlers, distorted farmers decisions, reduced tax revenues that were needed in order
to supply public goods, such as roads and schools, and increased the tax burden on actual settlers (Gates,
1973; Swierenga, 1977). However, later scholars have pointed to some of the positive aspects of speculators’
activities, such as their important function as land retailers, their risk bearing and information roles, their large
payments to federal and state governments, and the fact that they helped to attract settlers to the west (North,
1974; Swierenga, 1977). Some have also claimed that speculative profits were in fact modest (Bogue and Bogue,
1957), and that if anything, the correlation between the prevalence of tenant farming and the extent of land
speculation is negative (Cogswell, 1975).
10 Squatting

on private land was often a result of the fact that land were sometimes sold to private hands
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Figure 3.1: The Distribution of Public Lands

Note: This figure use land patents data from the Bureau of Land Management and General Land Office (n.d.)
Public Land Records Automation Website in order to plot the total cumulative acres of public land that was
distributed according to major means of distribution. The dash line plots the cumulative acres distributed via
Cash Sale and Railroad Grants, and the solid line plots the cumulative acres distributed via Homestead.

That is not to say that the lion share of the land owned by absentee owners intentionally
remained idle for very long periods. Indeed, as Dougless North mentions, "If speculators
deliberately held land out of production [...] it would be surprising. The purpose of
speculation is to make money, and by following a withholding policy, the speculator would
have been doing just the reverse" (North, 1974, p. 126). However, North’s theoretical
reasoning did not actually realize in all cases. First, many absentee landlords waited for
land value to appreciate, sometimes due to improvements made by squatters. Second, since
during that time traveling was costly and information was limited and expensive, many
absentee owners had to rely on agents. However agents were not always reliable, and smaller
with squatters already residing on it
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investors could not supervise their land matter closely. In many cases, this resulted in their
holding becoming tax delinquent with tax titles issued against them. Their unimproved land
was commonly plundered by settler for wood and pasture, or was persistently occupied by
squatters (Gates, 1960).
In a setting in which squatting and absentee ownership are common, the risk of losing
title incentivized owners to put their land into productive use and gave settlers who lacked
resources a mean to obtain title to the land they utilize. In the words of Gates (1962)
"Adverse possession laws had long been useful to settlers on land claimed
by absentee owners who made no improvements, neglected their taxes, and
after years of near abandonment tried through court action to recover possession
when their holdings were acquiring value."
Due to the controversiality of the legislation, local newspapers had a tendency to report
local cases of adverse possession.11 Basic knowledge of adverse possession legislation was
widely spread through newspapers reports on local adverse possession cases, which enabled
agents to act upon it. An example of such a report is the October 8, 1891 Los Angeles Herald’s
detailed report of a court decision regrading the local matter of Baldwin vs. Temple, in
which the "plaintiff replies upon his paper title and defendant upon title acquired by adverse
possession.” In addition, "claim associations" formed by squatters sought to advance the
interests of squatters and to help them obtain formal title (Gates, 1960). It is very plausible
that knowledge regarding adverse possession legislation was also spread through these
associations.
In addition to, and partly as a result of, the issue of absentee landlord, land title
themselves were not always clear. During the period of westward expansion, formal land
titles often conflicted and overlapped. For a variety of reasons, such as inaccuracies in land
surveys, Mexican land patents, the issuing of tax titles or acts of frauds and errors, it was
not rare for multiple people to hold some legal claim to the same parcel of land.
11 Using Chronicling America: Historic American Newspapers website (The Library of Congress), I found
4,209 newspaper reports containing the phrase "adverse possession” in the U.S. between 1836 and 1922. For
comparison, this amounts to roughly 45%, 12% and 5% of the reports containing the phrases "eminent domain,”
"tax rate,” and "public debt,” respectively.
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Figure 3.2: Historical Trend of Adverse Possession Cases

Note: This figure presents the historical trend of adverse possession cases. I use WestLaw Key Number System in
order to search of historical court cases involving the legal doctrine of adverse possession in order to construct
the data used in this figure. The database generally only contains appeal cases. That is, a small and selected
sample of cases with distinctive characteristics compared to the universe of adverse possession cases. The dates
listed in the database are the dates of the decision in the appeal case, and not the dates in which the cause of
action arose. To get a proxy for the historical trend in adverse possession acts, I sampled 1 percent of cases
by state and court type, and whenever it was possible, used the information in the court’s decision in order
to determine the relevant date from which the prescriptive period started to run. I then used that average
in-sample gap between the date of the possessory act and the date of the court decision, 20.06 years, in order to
correct the dates of all of the cases in the database.

In this historical context adverse possession was very relevant. Figure (3.2) plots the
historical trend of adverse possession cases.12 It is clear from this figure that indeed, during
12 I thank Zorina Khan for suggesting looking at the historical trend in legal cases. I use WestLaw Key
Number System in order to search of historical court cases involving the legal doctrine of adverse possession in
order to construct the data used in this figure. This data should be used with caution, and only in order to
document the general historical trend of adverse possession cases. This is because, first, for the historical period
the database generally only contains appeal cases, which are a very small and selected sample of cases with
distinctive characteristics, compared to the universe of cases. Second, the dates listed in the database are not
the dates of the possessory acts, but rather the date of the decision in the appeal case, which is likely to be on
average long after the cause of action arose. I sampled 1 percent of cases by state and court type, and whenever
it was possible, used the information in the court’s decision in order to determine the relevant date from which
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my sample period and the era of westward expansion there was a sharp increase in the
amount of adverse possession cases, followed by a sharp collapse. It is during the period of
westward expansion, when significant share of the public land was being sold for cash to
speculators, when many settles were squatting on land they do not own, and when land
titles sometimes conflicted and overlapped, that the legislation was particularly important.
After Arizona was admitted to the Union in 1912 and the westward expansion formally
ended, and after the cash sale of land had ceased and land grants for railroad were no
longer given, the importance of the legislation declined.13

3.3
3.3.1

Data and Empirical Strategy
The Data

Adverse Possession Data.

I used HeinOnline Session Laws Library and State Statutes: A

Historical Archive to collect data on the relevant legislation in the 48 contiguous U.S. states
and territories between 1840-1930 and constructed a novel dataset of adverse possession
prescriptive periods.14 The dataset documents both first appearances and subsequent
changes of the prescriptive periods.
The complete dataset is presented in Appendix Table C.3. Figure 3.3 presents a visualization of this dataset in selected years. A darker color implies a longer prescriptive
period, that is, more secure land rights. Notably, the western states in general have a shorter
prescriptive period than the eastern states. Presumably, this is a result of squatting and
absentee ownership of lands being more prominent in the west.
the prescriptive period started to run. I then used that information in order to correct the dates of all of the
cases in the database. Third, the coverage is not homogeneous across states.
13 Improvements

in transportation and telecommunication, which made the monitoring of one’s land cheaper,
also likely had an effect on the operation relevance of the legislation.
14 Note

that the variations in legislation described in section 3.2.1 present a challenge for the construction
of a unified dataset where the adverse possession prescriptive period is comparable across states and periods.
Generally, whenever there where multiple prescriptive periods, I used the one corresponding to an adverse
possessor who do not have color of title and do not pay land taxes, which is usually the longer one. In all cases
where there was room for interpretation and discretion I used my best judgment.
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Figure 3.3: Adverse Possession Prescriptive Period in Selected Periods

(a) 1840

(b) 1850

(c) 1860

(d) 1870

(e) 1880

(f) 1900

(g) 1910

(h) 1920

Note: This figure presents the adverse possession prescriptive period in selected years. The data presented was
constructed by the author from numerous legal sources, and is subject to further review. For the complete list of
adverse possession prescriptive periods across U.S. states between 1840-1930, see Appendix Table C.3.
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My identification strategy relies on state-level changes in the prescriptive period in their
adverse possession legislation. Figure 3.4 visualize the changes of the prescriptive period
in selected years. A green color implies an increase in the prescriptive period (land rights
became more secure) and red implies a decrease. This paper exploits this variation in order
to empirically investigate the causal effect of land rights security on economic outcomes
in the agricultural sector. 18 states changed their prescriptive period between 1840-1920.15
In 5 states the prescriptive period changed more than once. In total, there are 23 natural
experiments in my panel, out of which 16 are reductions of the period and 7 are increases.
The fact that most legislation changes shortened the prescriptive period, and that states
that joined the union later tended to enact legislation with a shorter prescriptive period,
resulted in a notable decreasing trend in the average prescriptive period (Table C.3). In 1840
the average period was 19.84 years, whereas it was 14.94 years in 1920.
As census data is only available in 10 year intervals, matching adverse possession data
to census data is not trivial. In the empirical analysis what is going to matter is whether or
not the prescriptive period had changed between census years. However, since information
was very slow to diffuse and affect actions in this period, and it also took some time for
actions to affect outcomes in the agricultural sector, one might be worried that treating a
legislation change which was made one year before the census was taken in the same way
as a legislation change that was in effect nine years before the census would add noise to the
analysis. Thus, as a robustness check, I will add two different measures of the prescriptive
period on top of the straightforward current one. First, as the census years in my sample
are taken in 10 years intervals, I would use a natural 5 years lag rule. That is, I will match
outcome data from the census to the adverse possession legislation 5 years prior to the
census year. As a second alternative measure, I will also use the decade average prescriptive
period, in which a legislation change which occurred earlier in the decade would have a
stronger effect on the average than a change which took place later on.
15 In two states, Colorado and New Jersey, the legislation changed between 1920-1930. While these "treatments"
are outside of my sample period, the periods leading toward them are not. They are therefore included in some
specifications which test for pre-trends and the validity of the identification assumption.
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Figure 3.4: Changes to Adverse Possession Prescriptive Period

(a) 1840→1850

(b) 1850→1860

(c) 1860→1870

(d) 1870→1880

(e) 1880→1890

(f) 1890→1900

(g) 1900→1910

(h) 1910→1920

Note: This figure presents changes to the adverse possession prescriptive period in selected years. The data
presented was constructed by the author from numerous legal sources, and is subject to further review. For the
complete list of adverse possession prescriptive periods across U.S. states between 1840-1930, see Appendix
Table C.3.
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Outcomes and Other Data.

The economic outcomes which this paper studies are (1)

agricultural production; (2) land use; (3) land allocation; (4) investment in farms; and (5)
access of mortgage markets. The data on all of these outcome variables is extracted from the
U.S. Census of Agriculture (Haines and ICPSR, 2010), and observed at the county level.16
The U.S. Census of Agriculture is a complete survey of nearly all individual farms within the
United States, which was conducted every 10 years between 1840-1920. I use the historical
series of national annual CPI from Officer and Williamson (2016) in order to adjust nominal
values to real terms (1890 USD).
Over the study period there were significant changes in county borders; some new
counties were partitioned from existing counties, and also some areas which were originally
a part of one county were assigned to a neighboring county. I follow the procedure in
Hornbeck (2010) in order to maintain fixed county definitions, using the data files and
code of Perlman (2014). This procedure assumes that the data is geographically uniformly
distributed over the county and uses historical county boundaries in order to assign data in
each decade to match the county boundaries of some base year. I choose 1890, a midpoint
of my panel, as the base year for this process. The results are robust to choosing different
base years.
I use the NOAA division of the contiguous U.S. into nine climatically consistent regions
(Karl and Koss, 1984) in order to control for region-specific shocks.17 I use data from Atack
(May 2016) to control for the time-variant presence of railroads in a county.

3.3.2

The Empirical Strategy

I implement two designs in order to estimate the effect of the security of land titles on
outcomes in the agricultural sector: a standard fixed effects design and a dynamic difference16 In

the 1850-1880 agricultural census the individual farm level is available for some counties. Some of those
records have been digitized and can be exploited in future research.
17 The

nine climate regions are: central, east north central, northeast, northwest, south, southeast, southwest, west and west north central. See: http://www.ncdc.noaa.gov/monitoring-references/maps/
us-climate-regions.php
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in-differences design.
Let me first introduce some notation. Geographical notation - let c denote a county
(maintaining the 1890 county boundaries) and s(c) denote the state or territory which c
belongs to. Time notation - let t denote a census year (decades), d denote the first census
year after a legislation change and k = t − d denote the year relative to d. Legislation
notation - let APPPs(c)t denote the adverse possession prescriptive period in state s(c) at
time t and ∆APPPs(c)d denote the change in the prescriptive period in state s(c) between
periods d − 1 and d.
In most specifications I estimate the effect of land rights security using a standard fixed
effects design with state-specific time trends:

outcomect = βAPPPs(c)t + γc + δt + τs(c) · time + ε ct

(3.1)

where outcomect is the outcome variable at county c, in state s(c) at year t, γc is a county
fixed effect, δt is year fixed effect, τs(c) · time is a state-specific time trend and ε ct is the error
term. The coefficient of interest is β. In some estimations I allow for a non-linear effect of
the prescriptive period, and also include the term ( APPPs(c)t )2 in equation 3.1.
Similarly, I estimate the effect in a dynamic difference-in-differences with time trends:18
k

outcomect =

∑ βk ∆APPPs(c)d 1( periodk ) + γc + δt + τs(c) · time + ε ct

(3.2)

k=k

where β k is the effect of a one year increase of the prescriptive period in the year k
relative to the legislation change, and 1( periodk ) is an indicator function that equals one if
the relative year is k and zero otherwise.
In both designs, the county fixed effects control for all county-level time-invariant
characteristics, such as soil fertility, distance from rivers and seas, etc., the year fixed effects
control for perfectly correlated nation-wide shocks, such as World War I or the Great
18 Due to the unbalanced nature of my sample, different states are observed for different periods before and
after treatment. I choose k = −5+ and k = 6+ to make sure that each period’s coefficient is estimated from more
than a minimum of three treated states. The closer to period d the more states that are used in the estimation.
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Depression, and the state-specific time trends control for different growth trajectories across
states. Note that the inclusion of county fixed effects allows for treated and non-treated
states (and counties) to have different average levels of the dependent variable. That is to
say, I do not assume that all counties would have the same average levels of the dependent
variable absent differences in adverse possession legislation. Similarly, the inclusion of
state-specific linear time trends allows for treated and control states to have different longrun agricultural trends. The effect of land rights security β is identified off the state-level
legislation changes, whereas the identification assumption is that absent treatment, states
would remain on their specific long-run trends in periods k > 0.
While the treatment varies at the state-year level, I cluster standard errors at the state
level, allowing for any arbitrary correlation across counties within a state and over time, in
order to address the concerns of serial correlation of outcome variables across years within a
state (Bertrand et al., 2004b).19 In order to address the concern of downward biased standard
errors as a result of having few clusters, for my main results I also report wild-bootstrapped
p − values (Cameron et al., 2008b).20

3.3.3

Potential Threats to Identification

There are two main threats to identification: the endogeneity of legislation and the presence
of omitted variables.
The endogeneity of legislation.

As legislation is a political choice variable, a natural

concern is the endogeneity of legislation. The existence of any political economy "feedback
effects" between current outcomes and future legislation, that are not captured by the other
covariates, would violate the conditional strict exogeneity by introducing a correlation
19 This level of clustering is more conservative than clustering at the county level or the state-year level. When
these levels are used, statistical significance increases in most results.
20 While there are 48 states in my sample, the number of treated states is 18. Some outcomes are only observed
in a limited number of periods, which further reduce the number of treated states in their case. The effective
number of clusters is further reduced as a result of the fact that the number of observations (county-years)
varies across clusters in my sample (Cameron and Miller, 2015).

139

between APPPs(c)(t+1) and ε ct .
While it does not seem unreasonable that such feedback effects exist, the direction
would be ambiguous. The workings of a complicated array of political interests and
motivations might result in a positive or a negative bias. For example, it may be argued
that when agricultural output is low, political pressure will arise to reduce the level of next
period’s land rights security, i.e. to shorten the prescriptive period, in order to incentivize
higher land utilization. However, it may also be the case that that occurs precisely when
agricultural output is high, due to populist demand, or because of the fact that political
attention is limited, and only when agricultural output is high incentivizing even higher
land utilization seems particularly important (for example, the public is likely to demand
higher limitations, regulations, or tax rates on the financial industry when its profits
are skyrocketing). Moreover, both arguments may be true to some extent, thus partially
cancelling each other out. Therefore, it is not clear in which direction the results might be
biased, if they are biased at all.
There are also a few factors mitigating this concern. First, I only observe outcomes at
a very low frequency (decades). Policy is less likely to respond to long secular trends in
output compared to short or medium-run fluctuations, and shocks that affect the economy
at high or medium frequencies are likely to be "washed out" in the data. Moreover, the
fact that the prescriptive period is quite stable over time suggests that feedback effects
from random, short-run shocks are not significant in influencing legislation. Second, since
legislation is determined at the state level, a feedback effect that is sufficient to influence
legislation would have to impact many counties in the state simultaneously.
Ideally, the concerns that the bias will generate a false positive (negative) could be directly
addressed by studying the dynamics of agricultural production and adverse possession
legislation in the spirit of Granger (1969). However, as mentioned above, the fact that the
agricultural production is only observed in 10 years intervals somewhat limits the ability
to do so, as it is unlikely that legislators’ policies target these low frequency movements.
Nevertheless, I perform several exercises in order to try to directly address any remaining
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concerns. First, as will be discussed below, I analyze the fully dynamic effect of a legislation
change. I show that the effect of a legislation change is a sharp non-linear divergence from
a flat pre-trend. The dynamic response also suggests that a false-positive estimate as a
result of a high or medium frequency cyclical movement of output is unlikely (Figure 3.5).
Second, in the fixed affects design, I add to my baseline analysis the lead and lag of adverse
possession legislation and find no evidence of political economy feedbacks from output
into future legislation (Table 3.1, column 3). Third, I show that at the state level, changes
in agricultural output do not Granger-Cause changes in adverse possession legislation
(Appendix Table C.1). I find that the first, second and third lags of changes in agricultural
output have no predictive power in forecasting legislation changes, which again suggests
that significant political economy feedbacks are unlikely.21
I also take a narrative approach in order to improve the causal inference. Using the
limited narrative evidence available, I split legislation changes into two categories: cases
where the change to the prescriptive period was carried out by a single act of legislation
specific to adverse possession, and the cases in which it was a part of a comprehensive
revision of states’ codes (see list of legislative changes in Appendix C.3). Seven out of
nineteen states in which the relevant legislation changed belong to the second ("revision")
category. The changes in the second group are even more plausibly exogenous than the
changes in the first group. A complete revision of a state’s code is unlikely to be driven by a
desire to boost up a declining agricultural sector, or to directly affect the security of land
rights. For the very least, in the "revision" states, the exact timing of the legislative changes
is likely to be orthogonal to the pre-trends in agricultural output. Note that as I show in a
placebo experiment below, (section 3.4.1.1), getting the exact decade in which the legislation
had changed right matters a lot for the estimation.
In order to understand why these changes are even more plausibly exogenous, it is
helpful to have a better understanding of the revision process and to consider a concrete
21 Given the low number of observations per state, the evidence from this exercise should be taken with a
grain of salt.
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example. The legislative process in the "revision" category usually involved forming
legislative committees to draft the new code. The committees often borrowed extensively
from existing legislation of other states. A prime example is the case of Arizona, in which
the prescriptive period had changed in 1901 from 5 to 10 years. In an effort to speed the
statehood process, the 20th Arizona Territorial Legislative Assembly authorized creation of a
committee "to revise the laws and eliminate therefrom all crude, improper and contradictory
matter and also to insert such new provisions as they may deem necessary and proper."
(Wagoner, 1970, p. 351). The committee proposed a new code of law. However, rather than
drafting an entirely new and original code, the committee based the new code on that of
neighboring states. "The civil code was based upon the Texas statutes and the criminal
code on that of California" (McClintock, 1916, p. 351). The prescriptive period in Texas’s
legislation happened to be 10 years, and as a result, Arizona’s prescriptive period changed
in 1901 from 5 to 10 year. This change was not a result of a political intention to improve
the security of land rights in Arizona.
Estimating the effect using only these even more plausibly exogenous legislation change
substantially reduces the concern of a bias due to endogeneity. However, since it also reduces
the number of legislation changes in my panel by more than half, there is a significant loss
of power. As a robustness check, I show that the main result holds when the sample is
restricted to only including the revision legislation changes (Table 3.1, column 2). As such,
in order to improve efficiency, I use the full sample of legislation changes in my baseline
specification.
Omitted variable bias. Another concern is omitted variable bias. Although I control for
county fixed effects, aggregate shocks, and state-specific long-run trends in my baseline
specification, I do not control for time-varying variables.
One major concern is that many of the changes to adverse possession legislation were
coupled with changes to other laws, as explained above. As I do not control for any other
legislative change, a natural concern is that my research design does not only "pick-up" the
effect of changes in the security of property rights, but rather the effect of an entire bundle of
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legislation and policies that have changed at once. I deal with this concern by showing that
the size and direction of the changes in the prescriptive periods are meaningful. Specifically,
I show that increases and decreases in the prescriptive periods have opposite, and quite
symmetric, effects, as one would expect if indeed the design picks up the effect of land
rights security. This suggests that for my results to be explained by unobserved changes to
other laws or policies, it must be the case that increase in the prescriptive periods in my
sample are correlated with changes in other policy dimensions, and that these are opposite
in their effect to the changes in other policy dimensions that are correlated with decreases
in the prescriptive periods. This seems highly unlikely.
The existence of unobserved time-varying factors that affects both legislation and agricultural outcomes is also a concern. One might be particularly worried about local weather
shocks and the arrival of railroads. I address the local weather shocks concern in two ways.
First, I show that my baseline result is robust to directly controlling for region-specific
shocks by replacing the year fixed effects with ClimateRegion × Year fixed effects. Second,
if indeed regional shocks such as weather are driving legislation changes, then we should
expect high correlation of legislation changes at a geographical-year level. The geographical
and chronological patterns of legislation changes in my sample (Figure 3.4 and Table C.3)
suggests that that is not the case. Finally, I also show that the result is robust to controlling
for the time-variant presence of railroads in the county.

3.4
3.4.1

Results
Main Outcome - Agricultural Production

This section studies the relationship between adverse possession prescriptive period and
agricultural productivity.
Dynamic difference-in-differences design.

I first present results from the dynamic

difference-in-differences design (equation 3.2). Figure 3.5 presents the dynamic effect of
a one year increase in the adverse possession prescriptive period. It plots the regression
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coefficients (β −5+ to β 6+ ) from equation 3.2 and the associated 90% confidence intervals.22
The horizontal axis is decades relative to a legislation change and the vertical axis is the
estimated effect on the real value of total agricultural production per county acre. I normalize
the decade just prior to the legislative change (k = −1) to zero.23

Figure 3.5: The Dynamic Effect of Changes to Land Rights Security

Note: This figure presents the dynamic effect of a one year decrease in the adverse possession prescriptive
period, by plotting the regression coefficients and associated 90% confidence intervals for the treatment effect in
a given year k relative to legislation change, i.e., the β k from the dynamic difference-in-differences specification.
The estimation treats increases and decreases of the prescriptive period symmetrically. Standard errors are
clustered at the state level. The horizontal axis is decades relative to a legislation change and the vertical axis is
estimated effect on the real value of total agricultural production per acre.
22 Note that the panel is unbalanced around the legislation change dates. That is, in some states many
decades are observed before or after a change, and for other only a few decades are observed. The limits of the
dynamic analysis k = −5+ , k = 6+ were chosen such that there the effect for each period is estimated based on
more than a minimum of three treated states. Therefore, more credibility should be granted to the estimated
coefficients close to the change date, while the estimated effect far away form a legislation change should be
taken with a grain of salt.
23 Note that with the inclusion of county fixed effects, the average levels of the dependent variable are allowed
to differ between treated and non-treated counties. Thus, such normalization of the pre-treatment coefficient
(k = −1) to zero can also be achieved by shifting the estimated county fixed effects accordingly.
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The results are striking. The trend is flat and linear at least forty years prior to treatment.24 Following a one-year decrease of the prescriptive period between k = −1 and
k = 0, there is a sharp and significant non-linear divergence of agricultural output from its
long-run pre-trend, as the value of agricultural output per county acre increase by a about
3.3 cents (β 0 − β −1 = 0.033, the p − value on the null hypothesis that the two coefficients
are identical is 0.01). In order to interpret the magnitude of this result, note that the average
prescriptive period had declined from 19.42 years in 1840 to 14.94 years in 1920 (Table C.3),
which amounts to an average increase of 3.3 × (19.84 − 14.94) ≈ 16 cents in the first decade
after a legislation change, or about 5 percent compared to the sample mean of 3.3 dollars.
There is a subsequent increase between k = 0 and k = 1 (β 1 − β 0 = 0.016), followed by a
reversion to the trend five decades after treatment. The fact that the trend in the pre-period
is flat, and that divergence from the long-run trend only occurs after the legislation, and not
before, gives rise to a causal interpretation in the spirit of Granger (1969). Also, the dynamic
response does not suggest any business-cycle like cyclical movement of agricultural output
at a high or medium frequency that might result in a false-positive estimate in the fixed
effects design.
I also address the problem of under identification raised in Borusyak and Jaravel (2016),
by which the dynamic causal effect is only identified up to a linear trend, that is, the linear
component of the path is not identified. This poses a serious difficulty for the purpose
of testing for the absence of pre-trends prior to legislation changes. The issue arises in
this specification due to the inclusion of state-specific time trends, which implies that
control states are allowed to be on their on own linear trend. I thus follow the procedure
recommended by Borusyak and Jaravel (2016) and restrict the pre-trends by dropping two
coefficients β k<0 from the dynamic effect. Appendix Figure C.1 presents the results of this
exercise. The dynamic path is almost completely identical to the path estimated in the fully
dynamic specification (Figure 3.5). This exercise suggests that the pre-trend is truly flat.
24 The estimated output more fifty years prior to treatment and more appears to be slightly higher, however
the difference is not statistically significant, and this coefficient is only estimated off legislation changes in three
states.
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Note that the baseline dynamic difference-in-differences specification above treats increases and decreases of the prescriptive period symmetrically. Rather than pooling together
the two types of legislation changes, Figure 3.6 separates the effect into decreases (Figure
3.6(a)) and increases (Figure 3.6(b)). This figure makes clear that the effect is symmetric
and roughly equal in magnitude; decreases in the security of land titles boost agricultural
output by about 5 cents, while depresses increases depresses it by the about same size.25
This suggests that it is highly unlikely that the results are explained by other legislation
or policies changes that occurred at the same time as the changes in adverse possession
prescriptive period.
Fixed effects design.

I will now turn to my other design - a panel regression with fixed

effects and time trends (equation 3.1). Column 1 of Table 3.1 is my baseline specification. It
suggests that a one-year decline in the prescriptive period is associated with an increase
of about 5.4 (SE = 1.5) cents in the real value of annual agricultural production per acre
in the county. The associated p − value is 0.001 and 0.016 using cluster-robust SE and wild
bootstrap, respectively. This represents a 1.63 percent increase in production compared to
the mean. This result, taken together with the fact that the average prescriptive period in
the sample had declined from 19.84 years in 1840 to 14.94 in 1920 (Table C.3), suggests that
changes in adverse possession legislation had substantial economic impact.
Interpretation.

The above results suggest that perfectly secure land titles may slow

economic development, compared to ownership that is conditioned upon the actual use
of the land. Implicitly, this also suggests that the market for land may fail to achieve a
production-efficient allocation of rights in a perfectly secure rights environment. A driver of
this failure may be as simple as trade costs or other frictions and imperfections. A shorter
25 The increase coefficients are estimated with lower precision due to the smaller number of cases. Following
+
an increase in the prescriptive period, output drops by β+
0 − β −1 = −2.2 cents in the following decade compared
+
to the long-run pre-trend, and by β+
1 − β −1 = −6.1 cents two decades later, with a p − value of 0.00. Note that
the estimated effect 40 years later or more is positive, large and significant. However, as mentioned above, due
to the unbalanced nature of the data around legislation changes, this result is estimated off legislation changes
in three states, and should thus be taken with a grain of salt.
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-18,536.20*
( 7,325.96)
[ 0.0232]

(8)

Note: The dependent variable in columns (1)-(7) is the real value of total agricultural production per acre in the county, and in column (8) it is
the total real value of agricultural production in the county. Observations are at the county-decade level and the time units are decades. State
level cluster-robust standard errors in parentheses. Wild bootstrapped (5,000 repetitions) p-values clustered at the state level in brackets. +
p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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X
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( 0.012)
[ 0.0060]

-0.072***
( 0.012)
[ 0.0032]
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Prescriptive Period

X
X
X

-0.036**
( 0.013)
[ 0.0180]

(5)

County Total
Measurement

-0.044***

X
X
X

-0.045***
( 0.013)
[ 0.0392]

(4)

Controls

5 Years Lag

Decade Average
Prescriptive Period

0.002
( 0.035)

-0.046**
( 0.017)
[ 0.0144]

Lead
Prescriptive Period

-0.057***
( 0.015)
[ 0.0836]

(3)

-0.035
( 0.021)

-0.054***
( 0.015)
[ 0.0160]

(2)

Identification

Lagged
Prescriptive Period

Adverse Possession
Prescriptive Period

(1)

Baseline

Per County Acre

Dependent variable: Agricultural Production

Table 3.1: Agricultural Production

Figure 3.6: The Dynamic Effect of Changes to Land Rights Security

(a) A Decrease in Prescriptive Period

(b) An Increase in Prescriptive Period
Note: These figures present the dynamic effect of a one year decrease (a) and increase (b) in the adverse
possession prescriptive period, by plotting the regression coefficients and associated 90% confidence intervals
for the treatment effect in a given year k relative to legislation change, i.e., the β k from the dynamic differencein-differences model in which increases and reductions of the prescriptive periods are considered as different
treatments. Standard errors are clustered at the state level. The horizontal axis is relative to a legislation change
and the vertical axis is estimated effect on the real value of total agricultural production per acre.
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prescriptive period in adverse possession legislation, which implies a stricter limitation on
the security of the rights of landlords who leave their land idle, may incentivize higher land
use. Below (section 3.4.2.1) I show that indeed, the causal effect of a shorter prescriptive
period is an increase in land utilization. This in turn led to higher agricultural production.
This is the main result of this paper. The rest of the paper focuses on exploring the robustness
of this result and the channels through which it operates.
An important caveat is that the agricultural production-optimal level of land titles
protection may be different than the welfare-optimal level. Thus, one should take caution
when interpreting these results. First, as the property rights literature suggest, insecure
property rights may lead to misallocation of economic resources (Field, 2007; Hornbeck,
2010). Making it "too" easy for a landless agent to obtain title by squatting may distort
incentives, causing agents to allocate their labor away from other, and possibly socially
preferred, productive activities and into squatting. If this is the case, agricultural production
may increase while total output falls. One way I can address this issue is by studying the
effects on the manufacturing sector and on urbanization. I do not find any significant effects
(Appendix Table C.2). Second, even in a one-sector economy, in which non-agricultural
activities do not exist and the source of market failure is simple trade costs, adverse
possession legislation may decrease welfare. Generally, in a simple model of this sort,
imposing a limitation on owners’ right to keep their land idle may lead to three possible
outcomes; (a) the original owner keeps the land idle, but now faces higher costs of protecting
his land, which is wasteful; (b) the original owner puts the land to use in order to maintain
his title, for example by selling or leasing it; (c) an adverse possessor wins title to the land.
It is clear that (a) will decrease welfare. But more interestingly, while in both (b) and (c)
output will increase, (b) will actually decrease welfare. To see this, note that this option was
available to the original owner under a fully secured property rights regime. By revealed
preference, leaving the land idle was preferred. Thus, in this simple setting, only (c), which
creates out-of-market reallocation of titles, has the potential to increase aggregate welfare (it
will also have a redistributional effect, but this is a different issue). My empirical results
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above and below seem to suggest that a significant amount of type (b) or (c) occurred, as
agricultural production and land use increased, and changes in the allocation of land titles
were identified. Narrative evidence points to many cases of type (c) outcomes. Nevertheless,
I can not rule out the case that there were some type (a) outcomes, and more generally, I
can not speak to the net welfare effect.

3.4.1.1

Robustness Checks and Placebos

Specification Robustness Checks. In the rest of the columns in Table 3.1, I perform several
robustness checks of the main result. In column 2 I drop from my sample all the states
in which the change in the prescriptive period was the result of a single act of legislation
specific to adverse possession. That is, I only estimate the effect of legislation changes in
which I observed a revision of the entire code book. As explained above, these legislation
changes are even more plausibly exogenous. The result is robust to that sample restriction,
as the point estimate hardly changes.26 In column 3, I address the concern of reverse
causality and political feedback. In the FE design, this concern can be addressed by adding
to my baseline specification the lead and lag of adverse possession prescriptive period.
The estimated coefficients on both the lag and the lead are statistically indistinct from
zero. The point estimate coefficient on the contemporary legislation slightly decreases (in
absolute value) compared to the baseline result, but it remains within its 95% confidence
interval. This exercise suggests that at the decade frequency, there are no political economy
feedback from current agricultural productivity into future adverse possession legislation,
and also that there is no effect to be found prior to legislation changes. Columns 4 and
5 add time-varying controls. In column (4) I control for regional specific shocks instead
of economy wide shocks, by excluding the year fixed effects and including the NOAA
ClimateRegions × Year fixed effects. The result is robust to this specification as well. This
suggests that the result is unlikely to be driven by unobserved local shocks, such as weather,
26 Note

that while the p-value calculated using cluster-robust SE also does not change much, the wild
bootstrap p-value is much higher. Presumably, this is due to the fact that the bias resulting from too few clusters
is made worst by this sample restriction.
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that are not controlled for. In column 5, I control for the time-variant presence of railroads in
the county, using data from Atack (May 2016). Since this dataset only contains information
through 1911, this exercise is in fact a robustness check for both specification and sample
selection. The point estimate decreases (in absolute value) compared to the baseline, but
this is almost entirely due to the sample selection, and not due to the inclusion of railroads
controls (compare with the coefficient when 1920 is excluded in Figure 3.8). Controlling
for railroads essentially makes no difference. Columns 6-8 show that the result is robust to
using different measures of the prescriptive period and output.
Sample Robustness Checks. I also show that the result is robust to many changes in the
sample. First, I show that my results are not driven by just a few outliers. I re-estimate the
effect on restricted datasets, excluding each time one single state in which the prescriptive
period had changed, in order to make sure that this result is not driven by any one individual
state (Figure 3.7). Although there are some minor changes in the point estimates, in all cases
they remain negative and economically and statistically significant. I also re-estimate the
effect on restricted datasets which exclude each time a single decade, in order to make sure
that this result is not driven by any one individual decade. The results are displayed in
Figure 3.8. Naturally, in this case the changes in the point estimate are larger, but the point
estimates are all negative and statistically and economically significant. I find these results
to be reassuring.
Placebos.

In addition, I estimate the treatment effect of two placebo treatments in order to

validate my result. First, I randomly allocate to each state the adverse possession prescriptive
period sequence of another state. That is, I shuffle the adverse possession data between
states. I then use this false data in order to re-estimate my baseline specification. I repeat
this process 5,000 times in order to obtain the distribution of the estimated coefficient using
false simulated data. The outcome of this exercise is presented in Figure 3.9. As expected,
the mean (and median) estimated effect is very close to zero. In the simulated data, I obtain
a coefficient as small as my estimate in only 0.9 percent of cases. This exercise is another

151

Figure 3.7: Robustness Check of Baseline Estimation - Specific States

Note: This figure presents the estimated coefficient of adverse possession prescriptive period and the 90% central
confidence interval (standard errors are clustered at the state level) from a regression in which the dependent
variable is the real value of total agricultural production per acre in county. County fixed effects, year fixed
effects and state-specific time trends are also controlled for. The top line uses all states in the database and
corresponds to column (1) in Table 3.1. All other lines excludes from the database one state in which the
prescriptive period had changed.

alternative way to do randomization inference on my baseline result, and it suggests a
p − value of 0.009.
One might worry that there are some unobserved omitted variables that explain the
results, which happen to roughly line up with the changes in adverse possession legislation.
In particular, there might be some other factors that cause the states which shortened
(extended) the prescriptive period to have high (low) levels of production in the later
periods. If this is the case, than the exact decade in which the legislation had changed
should not matter. In order to check for this possibility, I run a second placebo test, this
time for the decade of the legislation change. For each state in which the prescriptive period
had changed, I randomly assign the dates of the legislation changes. I then use this false
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Figure 3.8: Robustness Check of Baseline Estimation - Specific Decades

Note: This figure presents the estimated coefficient of adverse possession prescriptive period and the 90% central
confidence interval (standard errors are clustered at the state level) from a regression in which the dependent
variable is the real value of total agricultural production per acre in county. County fixed effects, year fixed
effects and state-specific time trends are also controlled for. The top line uses all decades in the database and
corresponds to column (1) in Table 3.1. All other lines excludes from the database one decade at a time.

data in order to re-estimate my baseline regression. I repeat this process 5,000 times in
order to obtain the distribution of the estimated coefficient using false simulated data. The
outcome of this exercise is presented in Figure 3.10. Two facts are worth highlighting. First,
even with perturbations in the decade of the legislative change, the mean and median of the
estimated coefficients in this exercise are negative (−0.013 and −0.014, respectively). This
seems to further strengthen the hypothesis that on average, a longer prescriptive period
reduces long run development. With perturbations of the timing of legislative changes, most
of the data is kept unchanged, and particularly, the first and last observations are always
left unchanged. Hence, with sufficiently long panel compared to the number of legislation
changes (and perturbations of their timing) we should expect that in most cases the effect
estimated off the placebo data will have the same sign as the "true" effect. Second, the exact
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Figure 3.9: Placebo - Reallocate Legislation Time Series Across States

Note: This figure presents the distribution of the estimated coefficient on adverse possession prescriptive period
using simulated data. I randomly reallocate the adverse possession prescriptive period time series data across
states. I then use this false data in order to estimate my baseline regression, in which the dependent variable is
the real value of total agricultural production per acre in county, where county fixed effects, year fixed effects
and state-specific time trends are also controlled for, and obtain the coefficient of adverse possession prescriptive
period. I repeat this process 5,000 times in order to obtain the distribution of the estimated coefficient using
simulated data.

decade in which the legislation changed matters. In the simulated data, I obtain a coefficient
as small as my estimate in only 0.4 percent of cases. This suggests that the possibility that
the main outcome of this paper is driven by other factors that only happen to roughly line
up with the changes in adverse possession legislation, and not by the changes in adverse
possession legislation themselves, is highly unlikely.

3.4.2
3.4.2.1

Channels
Land Utilization

How exactly did a decline in land rights security deliver an increase in agricultural production? I argue that the answer is, mainly by incentivizing higher land use. A reduction
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Figure 3.10: Placebo - Random Date for Legislation Change

Note: This figure presents the distribution of the estimated coefficient on adverse possession prescriptive period
using simulated data. For each state in which the prescriptive period had changed within the sample period, I
randomly assign the dates of the legislation changes. I then use this false data in order to estimate my baseline
regression, in which the dependent variable is the real value of total agricultural production per acre in county,
where county fixed effects, year fixed effects and state-specific time trends are also controlled for, and obtain the
coefficient of adverse possession prescriptive period. I repeat this process 5,000 times in order to obtain the
distribution of the estimated coefficient using simulated data.

of the adverse possession prescriptive period makes it easier for squatters to win title to
the land they occupy, and thus increases the risk idle owners are facing. This incentivizes
landowners to use their land (as to not lose title), and at the same time, it incentivizes landless individuals to start using someone else’s land, in the hope of eventually obtaining title
to it. Thus, intuitively, we should expect to find a negative effect of the adverse possession
prescriptive period on the amount of land that is used in farms.
The data supports this hypothesis. As shown in column 1 of Table 3.2, while aggregate
agricultural output increased in the county (Table 3.1, columns 1 and 8), productivity per
acre in farms did not. The estimated coefficient is negative but small and statistically
insignificant. Consistent with this claim, columns 2-3 suggest that limiting the rights of
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Table 3.2: Channels: Land Use

Dependent variable:
Agricultural Production

Land in Farms

Per Farm Acre

Acres in County

% of County

(1)

(2)

(3)

Adverse Possession
Prescriptive Period

-0.0230
( 0.0292)

-1,730.00+
( 894.71)

-0.283+
( 0.148)

County FE
Year FE
State-Specific Trends

X
X
X

X
X
X

X
X
X

Observations
R-squared

19,562
0.698

19,575
0.855

19,575
0.973

Dep. Var. Mean

5.829

231,867

56.570

Note: The dependent variable in column (1) is the real value of total agricultural production
per acres in farms, in column (2) it is acres in farms in county and in column (3) it is the
share of county land in farms. Observations are at the county-decade level and the time
units are decades. Standard errors in parentheses are clustered at the state level. + p < 0.10,
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
owners who do not utilize their land increases the share of land that is employed in farms.
Column 2 suggests that a one-year decline of the prescriptive period is associated with about
a 1,730 (SE = 895) acre increase of land in farms, with an associated p − value of 0.059. In
order to interpret the magnitude of this effect, note that the average prescriptive period had
declined from 19.42 years in 1840 to 14.94 years in 1920 (Table C.3), which amounts to an
average increase of 1, 730 × (19.84 − 14.94) = 8, 477 acres, or about 3.7 percent compared
to the sample mean of 231, 867 farm acres in a county. In column 3 I estimate the effect on
the share of land in farms. The inclusion of county fixed effects in the regression should
control for the fact that some counties are, for example, bigger than others, so one generally
does not expect results to differ much qualitatively between column 2 and 3. Column 3
suggests a one-year decline of the prescriptive period is associated with a 0.283 (SE = 0.148)
percentage points increase in the share of county land that is in farms, with associated
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p − value of 0.061. In order to interpret the magnitude of this effect, note that the average
share of land in farms within the sample period is 56.6%, and the average effect amounts to
0.283 × (19.84 − 14.94) ≈ 1.4 percentage points increase in the share of land in farms.
It is interesting to contrast these results with the results of Goldstein and Udry (2008),
who show that in Akwapim, Ghana, insecure land titles lead to over-use of agricultural
lands, thereby reducing productivity.

3.4.2.2

Allocation of Land Titles

By directly transferring land title to adverse possessors, or by incentivizing absentee
landowners to sell their holdings, changes in adverse possession legislation might affect the allocation of land titles. I therefore investigate how the number and distribution of
land titles changed in response to the legislation. I find that less secure land titles increased
the number of owner-cultivated farms and the share of big farms, and decreased the share
of very small farms.
In Table 3.3, I show that while there isn’t any significant association between the
prescriptive period and the number of farms (column 1), adverse possession legislation does
seem to affect the share of farms that are cultivated by their owners. Column 2 suggests
that a one-year decline of the prescriptive period is associated with a 0.241 (SE = 0.140)
percentage points increase in the share of cultivator-owned farms in the county, compared
to a mean of 70.23. Given the average decline in the prescriptive period within my sample
period, this effect amounts to an average of increase 0.241 × (19.84 − 14.94) ≈ 1.2 percentage
points increase. This result however is only marginally significant, with an associated
p − value of 0.093.
Adverse possession also affected the size of farms. Column 3 shows that a one-year
decline of the prescriptive period is associated with an increase of 3.5 (SE = 1.6) acres in the
average size of farms in the county, which represents about a 1% increase compared to a
mean of 344 acres.
It is important to note that this increase in the average farm size is a result of changes
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Table 3.3: Channels: Land Allocation

Dependent variable:
# Farms

% Farmer Owned

Avg. Farm Size

(1)

(2)

(3)

Adverse Possession
Prescriptive Period

-0.267
( 10.608)

-0.241+
( 0.140)

-3.516*
( 1.643)

County FE
Year FE
State-Specific Trends

X
X
X

X
X
X

X
X
X

19,504
0.936

13,399
0.993

19,292
0.810

1,598.62

70.234

343.61

Observations
R-squared
Dep. Var. Mean

Note: The dependent variable in column (1) is the number of farms in county, in column (2)
it is share of farms cultivated by owners in the county, and in column (3) it is the average
size of farms in the county. The distribution of farm size is highly skewed, with a small
number of extremely big farms. The regression reported in column (3) drops from sample
the counties at the top 1 percent of the average farm size distribution. Observations are at
the county-decade level and the time units are decades. Standard errors in parentheses are
clustered at the state level. + p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
in the distribution of farm sizes. Figure 3.11 presents the estimated coefficients of adverse
possession prescriptive period and the 90% central confidence interval from the fixed effects
design (equation 3.1) where the dependent variable is share of farms in a given size category
in the county. For reference and interpretation, Figure (3.12) presents the distribution of
farm sizes in the sample, polling over all decades and states. There is no effect on the share
of very large farms, i.e. farms in the 1, 000+ and 500 − 999 acres categories. For the rest of
the categories, the coefficient is positive for small farms (below 50 acres), and negative for
medium farms (50 − 500 acres). More specifically, the coefficient on the share of farms in the
0 − 9 acres category is 0.21 (SE = 0.1), the coefficient on the share of farms in the 10 − 19
acres category is 0.29 (SE = 0.09), the coefficient on the share of farms in the 20 − 49 acres
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Figure 3.11: Land Rights Security and the Distribution of Farm Sizes

Note: This figure present the estimated coefficients of adverse possession prescriptive period and the 90% central
confidence interval (standard errors are clustered at the state level) from a regression in which the dependent
variable is share of farms of a given size category in the county. County fixed effects, year fixed effects and
state-specific time trends are also controlled for.

category is 0.28 (SE = 0.15), and the coefficient on the share of farms in the 100 − 499 acres
category is -0.73 (SE = 0.31). The coefficient for the 50 − 99 and 500 − 999 acres are not
statistically significant at conventional levels. This implies that a reduction of land rights
security mainly shifted mass from the 0 − 49 acres categories to the 100 − 499 acres category.
In other words, a decline in the prescriptive period increased the number of mid-sized farms
and decreased the number of very small farms.27
There are two possible explanations for this pattern. First, a shorter prescription period
made it easier for small farmers to increase their land holdings by squatting to adjacent
lands. By increasing their holdings, these farmers would have "moved" to a larger farm size
category. Second, due to economy of scale, following a reduction in the security of land
27 A

farm smaller than 50 acres is indeed very small. For example, the Homestead Act was often criticized
for the fact that a farm size of 160 acres is too small, particularly in the Great Plains.
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Figure 3.12: The Distribution of Farm Sizes

Note:This figure present the distribution of farm sizes in the sample, polling over all decades and states. Data
take the form of the number of farms in each size category, 0-9 acres; 10-19 acres; 20-49 acres; 50-99 acres;
100-499 acres; 500-999 acres; and 1000+ acres, in each county-year.

rights, larger land holders may have found it easier to protect their lands compared to very
small owners, and were thus less likely to sale or lose their holdings.

3.4.2.3

Investment

Changes in adverse possession prescriptive period are likely to affect the investment incentives of both squatters and original landowners. Note that a shorter prescriptive period
incentivizes the squatter to invest, even prior to becoming the formal legal owner of the
land, since it increases the probability that she will eventually become the formal owner. At
the same time, an increase in the probability that a squatter will become the formal owner
is an increase in the probability that the original owner will lose her land. This is suggestive
of a trade-off between the incentives of original owners and squatters. The results below
support that possibility, as there is also evidence of a hump shaped relationship between
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land rights security and investment per farm acre.
Column 1 of Table 3.4 suggests that limiting land rights security increases the aggregate
investment in machinery in farms in the county. A one-year decline in the prescriptive period
is associated with an increase of 0.5 (SE = 0.3) cents in the real value of farm equipment per
county acre, compared to an average value of 63 cents over the period 1850-1920. While this
is a sizable economic effect (about 0.8 percent of the mean), it is only marginally significant,
with an associated p − value of 0.09. However, column 2 suggests that investment per acre
in farms did not increase. That is, the capital to land used ratio did not increase. It is thus
possible that the increase in aggregate investment is a direct result of the fact that more land
was employed. Column 3 suggests that the relationship between land rights security and
investment in utilized land is hump shaped. This might be a consequence of two offsetting
effects: a positive effect on investments by squatters and a negative effect on investment by
original owners. The estimated coefficients on the first and second degree terms allows me
to calculate the turning point, that is, the optimal prescriptive period which will maximize
investment in equipment -

0.04063
2×0.00125

≈ 16.24 (SE = 1.74) years. The 95% confidence interval

of the turning point is [13.4, 19.1] years.
Columns 4-7 focus on agricultural investment in land irrigation.28 Here two the strongest
results are the ones suggesting a trade-off between the incentives of squatters and original
owners (columns 5 and 7). It is interesting to note though, that while there is no statistically
significant effect on the share of county land that is irrigated (column 4), the effect of a
decrease in security of land rights on the share of farmland that is irrigated is negative. The
difference between the results on equipment and irrigation could be a result of the fact that,
unlike investment in irrigation, investment in equipment is not permanently attached to the
land and it is relatively reversible.
It is interesting to compare this set of results with those of Galiani and Schargrodsky
(2010b), who find that formal land title given to squatters had a positive effect on housing
28 Unlike the value of equipment, land irrigation data is only observed in four decades. The estimation with
respect to these outcomes are thus only estimated off a few legislation changes, and should thus be taken with a
grain of salt.

161

162
0.634

Dep. Var. Mean

(3)

19,555
0.634

X
X
X

16.24***
( 1.74)

-0.001*
( 0.001)

0.041*
( 0.020)

1.072

19,555
0.634

X
X
X

0.001
( 0.005)

(2)

Per Farm
Acre

1,126
0.834

X
X
X

(5)

1,126
0.835

X
X
X

11.90***
( 0.86)

-0.011+
( 0.006)

0.266+
( 0.143)

1.979

-0.007
( 0.018)

(4)

Per County
Acre

1,126
0.903

X
X
X

13.45***
( 0.90)

-0.092+
( 0.050)

2.465+
( 1.232)

14.193

1,126
0.902

X
X
X

0.225+
( 0.127)

(7)

Per Farm
Acre
(6)

% Irrigated

19.907

10,979
0.931

X
X
X

-0.512*
( 0.207)

(8)

% With Mortgage

Note: The dependent variable in columns (1)-(3) it is the value of equipment in farms, in columns (4)-(7) it is the share of that is
irrigated, and in column (8) it is the share of farms with mortgage. Observations are at the county-decade level and the time units
are decades. Turning Point is an estimate for the investment maximizing prescriptive period for the cases in which the coefficient
on the quadratic term is significant. Standard errors in parentheses are clustered at the state level. + p < 0.10, ∗ p < 0.05, ∗∗
p < 0.01, ∗∗∗ p < 0.001

19,555
0.907

X
X
X

-0.005+
( 0.003)

Observations
R-squared

County FE
Year FE
State-Specific Trends

Turning Point

Prescriptive
Period2

Adverse Possession
Prescriptive Period

(1)

Per county
Acre

Equipment Value

Dependent variable:

Table 3.4: Channels: Investment and Access to Capital Markets

investment.
Finally, column 8 suggests that lower level of security of land titles might have increased
the access of some farmers to capital markets. A one-year decline of the prescriptive period
is associated with a 0.5 percentage points increase in the share of farms with mortgage,
compared to a mean of 19.9 percent.29 The farmers whose access to capital markets improved
as a result of a lower prescriptive period were presumably squatters. Indeed, a reduction
in the security of titles of absentee owners increases the squatters’ chances of becoming
formal owners. This result adds an interesting perspective to the existing literature on land
titles and access to financial markets (De Soto, 2000; Field and Torero, 2008; Galiani and
Schargrodsky, 2010b; Wang, 2012).

3.5

Conclusion

The broad message of this paper is that the relationship between property rights and
economic development can be quite complex and dependent on the specific economic and
historical context. Following evidence showing that secure property rights are important for
economic development, this paper explored the possibility of land titles being over secure, i.e.
that the optimal level of security may not be the fullest one. Weaker property rights a-la
adverse possession legal doctrine may facilitate redistribution of land titles from relatively
rich and powerful owners to relatively poor farmers.30 Under some circumstances, this
redistribution will be more efficient than the initial allocation that would persist under a
fully secure property rights regime. My hypothesis is that such a design will be beneficial
when there is relatively high inequality.
Historical changes to adverse possession legislation within U.S. states and territories
during the period of westward expansion created a setting in which this possibility can be
29 Mortgage

data too is only observed in four decades. This estimation should thus also be taken with a grain

of salt.
30 Note

that I am not referring to expropriation risk by the elite, which is another form of weak and insecure
property rights that is distinctive from adverse possession, and has been the focus of many papers.
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empirically explored. By studying the effects of adverse possession prescriptive period, this
research has demonstrated that perfectly secure land rights may actually reduce economic
efficiency. The data show that during the American Westward Expansion, imposing a stricter
limitation on landowners’ rights to leave their land idle by setting a shorter prescriptive
period increased agricultural production. The main driving force behind this increase in
output seems to be higher land use on the extensive margin, as productivity per land unit
used did not increased. This study has also shown that less secure land titles were associated
with higher aggregate investment in equipment in farms, better access of farmers to capital,
and changes in land allocation, with an increase in the share of cultivator-owned farms and
the share of mid-size farms.
While this project focused on the past, it may indeed teach a very general lesson; that,
from the view point of economic development, institutions that condition private ownership
upon use a-la adverse possession may be superior to institutions in which property rights
are always protected. This lesson may still be policy-relevant today. It is well known that
land inequality is particularly high in many developing countries. This form of inequality
is often linked to low productivity and growth rates. Policies and legislation similar to
U.S. adverse possession may still be effective in enhancing economic efficiency in many
developing countries. Moreover, land ownership structure, and particularly, land inequality,
land concentration and absentee ownership, are still a central issues in many developed
countries. For example, in 2014 in the United States, 39 percent of agricultural land was
rented, of which 80 percent was owned by non-farming landlords - individuals, partnerships,
corporations, trust or others (USDA, 2014 TOTAL). In some U.S. counties in 2012, the share
of farmland leased or rented exceeds 60 percent (USDA NASS, 2012 Census of Agriculture).
Finally, this lesson may also apply to patent laws. It may be efficiency enhancing to restrict
patent owners from "sitting" on their patent while blocking others from using it for the
general good. Indeed, patent laws often given the sovereign the power to require a patent
holder to put his patent to use. Studying the optimal balance between security and flexibility
of property rights in today’s environment thus seems a promising avenue for future research
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Appendix A

Appendices to Chapter 1
A.1

Robustness Tables and Figures

A.1.1

RD Main Result

A.1.1.1

RD - Median Renter-Occupied Housing Rent, 1990

Table A.1 reports estimates of β from equation (1.1) when the dependent variable is median rent. The results are similar to the results we find when the dependent variable is
median housing value (Table 1.3), suggesting that homestead-eligible locations outside the
Osage cessions have significantly lower property values compared to locations in which
homesteading was prohibited.

A.1.1.2

RD - Placebo Exercise using the Eastern Portion of the Boundary

Table A.2 reports estimates of β from equation (1.1) using the placebo region in the east.
The dependent variable in Panel A is median housing value, while in Panel B it is median
rent. Columns (1)-(2) uses a linear polynomial in latitude and longitude, columns (3)-(4)
uses a liner polynomial in distance to the cession boundary, and columns (5)-(6) uses a a
combination of both. We report results for both our baseline bandwidth of 10 miles and a
larger bandwidth of 15 miles. Across all specification and dependent variables the estimate
is insignificant.
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Note: The dependent variables are standardized into z-scores within the sample. The bandwidth is 10 miles. The level of observation is
1990 census blocks. The RD polynomial is linear in latitude and longitude in columns (1) and (4)-(10), linear in distance to the boundary in
column (2), and linear in latitude and longitude and distance to the boundary in column (3). Baseline specification in columns (1)-(6) and (10)
also control for closest boundary segment fixed effects, linear distance to Wichita, and Wichita fixed effects. Column (7) drops the boundary
segment fixed effects, column (8) drops the linear control for distance to Wichita, and column (9) drops the Wichita fixed effects. Column (4)
drops all data within 15 miles of Whichta’s center, column (5) drops all data within 5 miles of Dodge City center, and column (6) drops all
data within 2.5 miles of the boundary. The specification in column (10) replaces the continuous treatment assignment with a binary one.
Standard errors clustered at arbitrary grid cells of 15 miles square in parentheses (Bester et al., 2011). Conley (1999) standard errors with a
50-mile window in brackets. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A.1: RD: Median Renter-Occupied Housing Rent, 1990

Table A.2: RD Placebo: Real Property Value, 1990

The specification is:
The RD Polynomial is:
The bandwidth is:
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Panel B: Median renter-occupied housing rent
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DV Mean
DV SD
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Note: The dependent variables are standardized into z-scores within the sample. The
level of observation is 1990 census blocks. Regressions also control for closest boundary
segment fixed effects, linear distance to Wichita, and Wichita fixed effects. Standard errors
clustered at arbitrary grid cells of 15 miles square in parentheses (Bester et al., 2011). Wild
bootstrap p-values are also reported due to the small number of spatial clusters. Conley
(1999) standard errors with a 50-mile window in brackets. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗
p < 0.01
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A.1.1.3

RD - Alternative Measurements of Long-Run Development

Table A.3 reports estimates of β from equation (1.1) when the dependent variable is income
per capita (columns 1-2), median household income (columns 3-4) and the share of population over age 25 with a bachelor degree (columns 5-6). Panel A uses a linear polynomial in
latitude and longitude, Panel B uses a liner polynomial in distance to the cession boundary,
and Panel C uses a combination of both. We report results for both our baseline bandwidth
of 10 miles and a larger bandwidth of 15 miles. The results in Table A.3 are consistent with
the main results presented in Table 1.3. Locations that experienced settlement under the
1862 Homestead Act have significantly lower levels of income and education attainment
today.

A.1.1.4

RD - Inference

Our baseline RD specification accounts for spatial auto-correlation by clustering observations
at arbitrary 15 mile square grid-cells covering the research area as proposed by Bester et al.
(2011). A possible concern is that this method and the choice of grid-cell size lead to poor
coverage and overly optimistic standard errors. To address this concern, Figure A.1 plots the
standard error of β and its significance level under different grid-cell size (a) and different
windows for Conley (1999) standard errors (b). In all cases, the estimate of β maintains high
statistical significance.

A.1.1.5

Fuzzy RD

Table A.4 reports results from a fuzzy RD specification in which the Osage cession serves
as an instrument for the share of land homesteaded.1 Estimates in these regressions are
interpreted as the effect of the share homesteaded on local long-run development. We find
that a 10-percentage-point increase in the share of land homesteaded decreases median
housing value by about 0.09 standard deviations (column 1), median rent by 0.11 standard
1 At a fine level of spatial aggregation, some observations are lost in this specification due to unavailable
BLM data regarding land privatization at that given location.
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Table A.3: RD Robustness: Measurements of Local Long-Run Development

The dependent variable is:
Income per capita
Bandwidth

10 miles
(1)

15 miles
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−0.845∗∗∗
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(0.324)
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Panel C: linear in latitude-longitude and distance
Outside Cession

Observations
Clusters
DV Mean
DV SD
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Distance to Metro
Wichita Ctrls

−0.829∗∗∗
(0.270)
[0.272]
p < 0.01

−0.856∗∗∗
(0.191)
[0.181]
p < 0.01

−0.695∗∗∗
(0.243)
[0.223]
p < 0.01

−0.566∗∗∗
(0.204)
[0.164]
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−1.364∗∗∗
(0.284)
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383
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X
X
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X
X

X
X
X

X
X
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Note: The dependent variables are standardized into z-scores within the sample. The level of
observation is 2000 census block-groups. Regressions also control for closest boundary segment fixed
effects, linear distance to Wichita, and Wichita fixed effects. Standard errors clustered at arbitrary
grid cells of 15 miles square in parentheses (Bester et al., 2011). Wild bootstrap p-values are also
reported due to the small number of spatial clusters. Conley (1999) standard errors with a 50-mile
window in brackets. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

deviations (column 2), income per capita and median household income by about 0.18
standard deviations (columns 3-4), and the share with a bachelor’s degree by about 0.35
standard deviations (column 5). A disadvantage of the fuzzy RD specification is that it is not
clear that a highly local variation in homestead exposure at the block or block-group level, as
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Figure A.1: RD: Median Housing Value - Inference Robustness

(a) Grid-cell size

(b) Conley window

Note: This figure plots the standard error of β from the baseline specification of equation (1.1) when the
dependent variable is median housing value using the approach proposed by Bester et al. (2011) with different
grid-cell size (Panel a), and Conley (1999) standard errors with different windows (Panel b). The background
color is indicative of the level of statistical significance. The p-value is < 0.01 in the white area, and < 0.05,
< 0.1 and > 0.1 in the light to dark shades of gray. The y-axis is the standard error of and the x-axis is the size
of the grid-cells (Panel a) or Conley window (Panel b). The green horizontal line plots the HC robust standard
errors. The numeric label under each point in (Panel a) indicates the number of spatial clusters.

opposed to differential exposure of larger areas that may constitute different markets, should
affect development in the long run. An important advantage of the fuzzy RD estimates
is that their broader interpretation allows for a comparison across research designs, and
specifically, a comparison with the IV estimates.

A.1.2
A.1.2.1

IV Main Result
IV - Definition of the Privatization Frontier

We define the privatization frontier as the set of counties that were intensively privatized over
the following decade. However, in practice there are multiple possibilities for implementing
this definition. Our baseline implementation selects counties over the third quartile of the
privatization rate over the next decade. This definition seems to work well, generating a
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Table A.4: Fuzzy RD: Long-Run Local Development

Level of observation:
Dependent variable:

Fraction Homestead

Observations
Clusters
DV Mean
DV SD
Boundary FEs
Dist to Wichita
Wichita FEs

Blocks, 1990

Block groups, 2000

Median
housing value

Median
housing rent

Income
per capita

Median
household
income

Share
bachelor
degree

(1)

(2)

(3)

(4)

(5)

−0.879∗∗∗
(0.236)
[0.296]

−1.111∗∗∗
(0.369)
[0.28]

−1.827∗∗∗
(0.590)
[0.459]

−1.830∗∗∗
(0.368)
[0.302]

−3.501∗∗∗
(0.609)
[0.612]

7,744
37
56,770
36,308

5,796
34
324
144

382
21
19,552
8,477

382
21
41,019
17,240

382
21
0.150
0.102

X
X
X

X
X
X

X
X
X

X
X
X

X
X
X

Note: The dependent variables are standardized into z-scores within the sample. The level of
observation is 1990 census blocks in columns 1-2, and 2000 census block-groups in columns
3-5. The RD polynomial is linear in latitude and longitude. Regressions also control for
closest boundary segment fixed effects, linear distance to Wichita, and Wichita fixed effects.
The bandwidth is 10 miles. Standard errors clustered at arbitrary grid cells of 15 miles
square in parentheses (Bester et al., 2011). Conley (1999) standard errors with a 50-mile
window in brackets. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
relatively smooth westward expansion of the frontier and selecting frontiers of reasonable
sizes. Nevertheless, it is important to make sure that the IV result is robust to different
ways of selecting the frontier sample in practice. Columns (2)-(6) in Table A.5 documents
such robustness, showing that our baseline definition (column 1) does not result in a knife
edge case. In column (2), we define the privatization frontier as counties that have above
the mean rate of privatization over the next decade. Columns (3)-(4) use counties above the
70 and 80 percentiles, respectively, instead of the 75 percentile baseline. In column (5) the
definition starts with a broad set of counties, having above the median privatization rate,
and then drop counties in which almost all of the land was already privatized. Column

183

(6) starts with a small set of counties, those with privatization rate above the top decile,
and then selects all counties located within a 50 miles buffer from the originally selected
counties. Results from all 5 alternative definitions are remarkably similar to the baseline
result. Statistical significance is lost when the sample is counties above the 80 percentile of
privatization rate (column 4), but this seems to be the result of a noisier estimate due to the
smaller sample, rather than a drop in the magnitude of the coefficient.
Table A.5: IV Robustness: Different Frontier Definitions

Frontier Definition is:
Baseline

(1)

Above median Above top
Above Above 70 Above 80 & above 20%
deciles &
mean percentile percentile
available
50 miles buffer
(2)
(3)
(4)
(5)
(6)

Fraction Homestead −1.345∗∗ −1.318∗∗ −1.500∗∗
(0.606) (0.635)
(0.696)

−1.411
(0.958)

−1.638∗∗
(0.741)

−1.222∗∗∗
(0.436)

Observations
DV Mean
DV SD
State FEs
Geoclimatic controls

247
12,125
1,603

234
12,155
1,609

279
12,102
1,596

201
12,211
1,598

284
12,047
1,579

249
12,359
1,481

X
X

X
X

X
X

X
X

X
X

X
X

Note: The dependent variable is the mean z-score income per capita over 1969-2000. Observations are at the
county level. Column (1) uses the baseline frontier definition: counties with a 10-year privatization rate above
the 75th percentile. Columns (2)-(6) reports estimates using different frontier definitions. Column (2)-(4) uses
counties with a 10 years privatization rate above the mean, 70th percentile, and 80th percentile, respectively.
Column (5) uses counties with a 10 years privatization rate above the 50th percentile that also have at least 20%
of land still in the public domain. Column (6) uses all counties within 50 miles from counties with a 10 years
privatization rate above the 90th percentile. Geo-climatic controls include temperature, precipitation, slope,
elevation, waterway, and potential output of wheat, maize, alfalfa, barley, buckwheat, soybean, potato, and oat.
Conley (1999) standard errors with a 500-mile window in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

A.1.2.2

IV - Measurements of Long-Run Development

Similarly, there are multiple ways to measure long-run economic development, but these
seem to make little difference. Table A.6 reports estimates using different measures and
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specifications. Column (2) reports the estimate of β from a panel regression specification
over the years 1969-2000, in which the dependent variable is the contemporary income
per capita, standardized into z-scores. This specification also includes year fixed effects.
The dependent variable in column (3) is log of the mean income per capita over 1969-2000.
The dependent variable in column (4) is income per capita in year 2000, standardized into
z-scores. The dependent variable in column (5) is the aggregate household income divided
by the number of people aged 16-64 in year 2000, standardized into z-scores. In all cases the
estimate is negative and significant. Moreover, when estimates are comparable (columns 1,
2, and 4), they are remarkably similar.

A.1.2.3

IV - Inference

Our baseline IV specification uses Conley (1999) spatial HAC standard errors with a 500-mile
cutoff window to accounts for spatial auto-correlation. Figure A.2 documents robustness
to different choices of cutoff window size, by plotting the standard errors and significance
levels of IV estimate of β under different specifications. With cutoff windows between about
125 and 250 miles significance level drops below the 5%, reaching as far as a p-value of 0.057.
In all other cases, significance level is below the 5%. The standard error is remarkably stable
between cutoff windows of 350 and 600 miles–that is, around our baseline cutoff window of
500 miles.
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Figure A.2: IV: Inference Robustness

Note: This figure plots the standard errors and significance levels of IV estimate of β for different Conley (1999)
cutoff windows. The y-axis is the standard error of and the x-axis is the size of the window. The background
color is indicative of the level of statistical significance. The p-value is < 0.01 in the white area, and < 0.05,
< 0.1 and > 0.1 in the light to dark shades of gray. The green horizontal line plots the HC robust standard
errors, while the red horizontal line plots standard errors clustered at the state level.
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187

X
X
X

X
X

7,638
12,399
6,588

−1.325∗∗∗
(0.379)

247
12,125
1,603

−1.345∗∗
(0.606)

X

X

247
9.39
0.13

−0.270∗∗
(0.106)

X

X

247
24,227
3,613

−1.245∗∗
(0.503)

Dependent variable is:
Log
Year 2000
income per
income per
capita
capita
(3)
(4)

X

X

247
34,201
4,263

−1.853∗∗∗
(0.528)

Year 2000
Household income
per capita
(5)

Note: The dependent variable in column (1) is the mean z-score income per capita over 1969-2000. Column (2) reports the estimate of β from a panel
regression specification with year fixed effects over the years 1969-2000, in which the dependent variable is the contemporary z-scored income per capita. The
dependent variable in column (3) is log of the mean income per capita over 1969-2000. The dependent variable in column (4) is the z-scored income per capita
in year 2000. The dependent variable in column (5) is the z-scored aggregate household income divided by the number of people aged 16-64 in year 2000.
Observations are at the county level. Geo-climatic controls include temperature, precipitation, slope, elevation, waterway, and potential output of wheat,
maize, alfalfa, barley, buckwheat, soybean, potato, and oat. Conley (1999) standard errors with a 500-mile window in parentheses. Inference in column (2)
also allows for serial correlation within a 10-year window. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

State FEs
Year FEs
Geoclimatic controls

Observations
DV Mean
DV SD

Fraction Homestead

(1)

Baseline

Contemporary
income pc
(panel)
(2)

Table A.6: IV Robustness: Measurements of Long-Run Development

A.2

Other Figures and Results
Figure A.3: Indian Land Cessions in Kansas, 1

Note: The “Osage ceded land” is marked on the map as area 475, the “Osage trust land” as area 476, and the
“Osage diminished reserve as 530. Source: Eighteenth Annual Report of the Bureau of American Ethnology to
the Secretary of the Smithsonian Institution, 1896–97. By J. W. Powell, Director

Figure A.4: Indian Land Cessions in Kansas, 2

Note: The “Cherokee neutral land” is marked on the map as area 490. Source: Eighteenth Annual Report of
the Bureau of American Ethnology to the Secretary of the Smithsonian Institution, 1896–97. By J. W. Powell,
Director
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Figure A.5: Balance on Geo-Climatic Characteristics

(a) Elevation

(b) Precipitation

(c) Slope

(d) Land Temperature

(e) Wheat

(f) Soybean

(g) Maize

(h) Sorghum

Note: This figure plots the RD boundary over the spatial distribution of key geo-climatic characteristics: land
temperature, precipitation, slope, altitude, and potential yield of wheat, maize, soybean and sorghum.
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Figure A.6: The Privatization Frontier in Selected Years

(a) 1830

(b) 1840

(c) 1850

(d) 1870

(e) 1880

(f) 1890

Note: This figure plots the set of counties that form the privatization frontiers in selected years (plotted in dark
blue) against the counties that form the 1862 privatization frontier (plotted as red boundary). The privatization
frontier is defined as counties in which the share of land privatized during the following decade was in the top
quartile.
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Table A.7: IV: Earnings, Productivity and Employment Shares by Industry Sectors

Industry

Earnings
Per Capita

Earnings
Per Worker

Employment
Share

Farming

0.137
(0.381)

−0.094
(0.656)

0.107
(0.557)

−1.356∗∗
(0.579)

−1.321∗∗∗
(0.450)

−0.107
(0.557)

Manufacturing

−1.257∗∗
(0.507)

−1.401∗∗∗
(0.412)

−0.701
(0.442)

Finance, insurance, and real estate

−1.509∗∗
(0.649)

−0.524
(0.553)

−0.672
(0.559)

Construction

−0.783∗∗
(0.326)

−0.771
(0.601)

−0.698∗∗
(0.354)

Government and government enterprises

−0.717∗
(0.373)

−1.952∗∗∗
(0.470)

0.289
(0.325)

Services

−1.017
(0.663)

−0.846∗∗
(0.402)

0.779
(0.785)

Retail trade

−0.843
(0.540)

−1.153∗∗∗
(0.441)

−0.126
(0.576)

Wholesale trade

−0.904
(0.725)

−0.415
(0.347)

−0.806
(0.637)

Mining

0.044
(0.290)

−0.138
(0.294)

0.182
(0.432)

Transportation and public utilities

0.004
(0.614)

−0.881
(0.584)

0.500
(0.592)

Agricultural services, forestry, and fishing

−0.128
(0.353)

−0.511
(0.446)

0.133
(0.537)

Non-Farming

Note: This table presents IV estimates of β for different dependent variables (columns):
personal earning per capita, personal earning per worker, and employment shares, in different sectors of the economy (rows). Observations are at the county level. The sample is
the baseline 1862 privatization frontier. Geo-climatic controls include temperature, precipitation, slope, elevation, waterway, and potential output of wheat, maize, alfalfa, barley,
buckwheat, soybean, potato, and oat. Conley (1999) standard errors with a 500-mile window
in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Figure A.7: Occupations During Early Settlement, 1880

Note: This figure plots the RD estimates and 99%, 95% and 90% confidence intervals of β from equation (1.1)
when the dependent variables are dummy variables that take the value of 1 if the household head has a
given occupation, standardized into z-scores. The RD polynomial is linear in latitude and longitude, and the
bandwidth is 10 miles. Standard errors clustered at arbitrary grid cells of 15 miles square (Bester et al., 2011).
Regressions also include baseline controls. The level of observation is an individual, geo-referenced into a city,
town, or civil township. Data from the 1880 full-count census.
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Figure A.8: Occupation Shares Across Industries, 1880-1940

(a) Services

(b) Mining

(c) Retail

(d) Wholesale

(e) Government

(f) Transportation

(g) Communication

(h) Utilities

Note: This figure plots the mean and 95% confidence intervals of the share of household heads that were
employed in a given industry sector, for both sides of the historical Osage boundary, within a 35 miles
bandwidth, for years 1880-1940. The level of observation is an individual, geo-referenced into a city, town, or
civil township. Data from full-count censuses, 1880-1940.
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A.3

Alternative Explanations

In this section, we consider two competing hypotheses regarding channels. The first is that a
higher prevalence of land consolidation and large landowners in non-homesteading regions
had a positive impact on development. The second is that homesteading contributed to the
development of cultural traits and values that were unfavourable for long-run economic
development. We find that neither hypothesis is supported by the empirical facts.

A.3.1

Land Consolidation and Large Landowners

A main competing hypothesis regarding channels focus on the existence of large landowner.
Some historians have argued that the large land holdings of absentee owners, often referred
to as land speculators, had an adverse effect on economic development (Gates, 1973;
Swierenga, 1977). Specifically, it has been argued that absentee owners slowed economic
development by keeping land idle and away from settlers, contributed to the raise in farm
tenancy and lower investments in agriculture, and reduced local tax collection needed to
support public goods. Recent studies in economics provide causal evidence supporting
some of these arguments (Raz, 2018; Smith, 2019). On the other hand, other scholars have
argued that absentee landownership actually had a positive impact, stressing their important
function as land retailers, their risk-bearing and informational roles, their contribution to
the development of early cities, and the fact that they helped to attract settlers west (North,
1974; Swierenga, 1977). Moreover, Cogswell (1975) finds a negative correlation between
absentee landownership and farm tenancy, and argues that land “speculators may have
directly reduced the proportion of tenant farmers by offering land on credit” (p. 27). Can a
lower prevalence of large land owners in the homesteading region be responsible for the
adverse impact on long-run development?
In the context of the Osage land cessions, this seems less plausible. Similar to privatization under the Homestead Act, land on the Osage cessions was only sold to actual
settlers, in tracts not exceeding 160 acres. Nevertheless, this is not the general case for
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the counterfactual to homesteading,2 and it is theoretically possible that unlike homestead
tracts, for which property rights were only awarded after five years, land on the Osage
cessions was quickly consolidated and passed to the hands of large landowners.
To assess the likelihood of this possibility, we utilize census data on the average size of
farms, available at the civil townships level in 1930,3 and use the discontinuity in homestead
assignment across the historical Osage boundary to examine effects on farm sizes. The
results of the analysis are presented in Table A.8. We do not find any statistically significant
effects. Not only that, but the point estimates are highly unstable across specification and
bandwidth, which suggests that the lack of statistical significance is not likely to be driven
by low power alone.

A.3.2

Values and Culture

Another competing hypothesis we consider is that settlement under the Homestead Act
shaped values and culture, which in turn affected economic activity. We will consider two
separate hypotheses.
The first is that the settlement under the Act contributed to the creation of more
egalitarian communities with a closely knit social structure. Some historians have argued
that the adverse conditions during the first years of settlement draw homesteaders to
rely on each other’s assistance. Lee (1979) notes that "Homestead neighbors shared labor,
provisions and most important of all, each other’s company" (p. 552). Moreover, he argues
that the relative equality of possessions and social status in homesteaders’ communities
helped prevent disputes and divisions. The common practices of labor sharing and mutual
assistance and the relative social equality shaped the social nature of the newly formed
communities, making them more egalitarian and cohesive and strengthening within them
the sense of communal values.
Collectivism, or communal values, have been found to be negatively associated with
2 Specifically,
3 To

this is note the case in the context of our IV strategy.

the best of our knowledge, such data was not published by the census bureau for earlier years.
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Table A.8: RD: Average Size of Farms, 1930

The bandwidth is:
10 miles
(1)

15 miles
(2)

20 miles
(3)

Panel A: linear in latitude-longitude
Outside Cession

0.062
(0.417)
[0.252]

0.092
(0.308)
[0.203]

−0.587
(0.372)
[0.385]

Panel B: linear in distance to the cession boundary
Outside Cession

0.949
(0.792)
[0.79]

0.440
(0.342)
[0.294]

0.047
(0.154)
[0.139]

Panel C: linear in latitude-longitude and distance
1.110
(1.002)
[0.937]

0.406
(0.323)
[0.27]

0.064
(0.159)
[0.14]

Observations
Clusters
DV Mean
DV SD

85
25
388
251

135
43
377
226

186
46
398
299

Boundary FEs
Dist to Wichita
Wichita FEs

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Outside Cession

Note: The dependent variable is standardized into z-scores within the sample. The level of observation is 1930
civil township. The RD polynomial is linear in latitude and longitude. Regressions also control for closest
boundary segment fixed effects, linear distance to Wichita, and Wichita fixed effects. The bandwidth is 10 miles.
Standard errors clustered at arbitrary grid cells of 15 miles square in parentheses (Bester et al., 2011). Conley
(1999) standard errors with 50-mile window in brackets. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

economic growth (Gorodnichenko and Roland, 2011).4 It is thus possible in theory that
4 Most

of the literature had focused on the opposite of collectivism - individualism or universal values.
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homesteading led to stronger communal values relative to communities that were not settled
under the Act, which in turn lowered economic development in the long-run.5

Table A.9: IV Results: Culture and Values

Dependent variable is:
Rel. Imp.
Frac. Child
Fraction Divorced to
of Universal
w. Single
Religious Married Ratio
Values
Mothers
(1)
(2)
(3)
(4)
Fraction Homestead

0.143
(0.921)

0.737
(1.000)

0.238
(1.076)

−0.830
(0.911)

Observations
DV Mean
DV SD

205
10.165
3.290

247
0.144
0.036

247
0.590
0.182

247
0.161
0.041

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

State FEs
Geoclimatic controls

Note: The dependent variables are standardized into z-scores. The dependent variable in column (1)
is the relative importance of universal values, measured from the Moral Foundations Questionnaire.
In column (2), it is the share of religious adherents. In column (3) it is the divorced to married ratio.
In column (4), it is the fraction of single female households with children out of total households
with children. Observations are at the county level. The sample is the baseline 1862 privatization
frontier. Geo-climatic controls include temperature, precipitation, slope, elevation, waterway, and
potential output of wheat, maize, alfalfa, barley, buckwheat, soybean, potato, and oat. Conley (1999)
standard errors with a 500-mile window reported in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

We use the IV strategy and county level data to examine this hypothesis. Table A.9
presents the results. In column (1), we use survey data from the Moral Foundations
Questionnaire6 to measure the relative importance of universal values over communal
values. We follow the procedure in Enke (2019b) to aggregate individual level data to
the county level. There does not seem to be any association between homesteading and
5 It

is important to note that this hypothesis is not entirely independent from the longevity on settlers’ tenure.
Indeed, it is possible that communities with lower levels of geographical mobility will become more communal
over time. Likewise, the residents of more communal locations are likely to be less geographically mobile.
6 www.yourmorals.org
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the prevalence of universal values. In columns (2)-(4), we examine effects on the share
of religious adherents, the divorce-to-marriage ratio, and the fraction of single female
households with children out of total households with children. These measurements were
found to be correlated with collectivism or communal values. We do not find any evidence
for an impact of the Act on on these outcomes. Moreover, the point estimates across the
different outcomes are not aligned. The point estimate suggest a positive effect on religiosity,
but also on divorces and the relative importance of universal values over communal values,
and a negative impact on single parenthood.
Another hypothesis is that acquiring land for “free” affected homesteaders’ view regarding the importance of economic success as a mean to achieve personal welfare, and therefore
the degree to which they (and latter, their children) were willing to exert effort in the labor
market. This in turn contributed to a lower economic development in the long-run.
In order to test the plausibility of this hypothesis, we look for effects of the Act on labor
market participation. To do so, we use the RD strategy and full count census data for years
1880, and 1900-1940. The results are presented in Figure A.9. We do not find any association
between historical homesteading and labor force participation. The RD estimate of β from
equation (1.1) are insignificant in all years. Moreover, the point estimates are positive in
some years, while negative in others.
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Figure A.9: Labor Force Participation, 1880-1940

Note: This figure plots the RD estimate of β when the dependent variable is dummy variable that take the
value of 1 if the household head is in the labor force, standardized into z-score. The RD polynomial is linear in
latitude and longitude, and the bandwidth is 10 miles. Standard errors are clustered at arbitrary grid cells of
15 miles square (Bester et al., 2011). Regressions also include baseline controls. The level of observation is an
individual, geo-referenced into a city, town, or civil township. Data from full-count censuses, 1880-1940.
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Appendix B

Appendices to Chapter 2
B.1

The Strength of Family Ties

This section studies the relationship between soil heterogeneity and the “Strength of Family
Ties” (SFT). I focus on the SFT as an alternative measure for close-knit social networks for two
main reasons. First, research in social psychology had identified family ties as a key factor
that correlates with interdependence across cultures (Triandis et al., 1990; Triandis, 2001;
Vandello and Cohen, 1999).1 In the economics literature, strong family ties have been shown
to correlate with many personal and cultural feature, that in turn were associated with
close-knit social networks and interdependence more broadly, such as lower geographical
mobility, generalized trust, and adverse attitudes toward changes (Alesina and Giuliano,
2010, 2011, 2014; Alesina et al., 2015). The second reason is simply that, much like naming
patterns, information on family structure and the choice of living arrangements is observable
in historical census data.
I use data on family structure and the choice of living arrangements from the full count
census data between 1860-1940 to construct a time-varying county-level SFT measure.2 For
a description of the SFT construction see Appendix B.3.3.
1 The

social psychology literature often use the term “family integrity.”

2 1850

is excluded because in this year information regarding material status was not recorded.
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To get a sense of the variation in the data, I plot in Figure B.1 the county-level SFT in
the contiguous U.S. in 1940. A darker color implies a higher SFT score. The spatial cultural
patterns that emerge from the map resemble the SHI spatial patterns (see Figure 2.1). The
Northeast, the “rust belt” and most of the West tend to have low SFT, while the South,
the “wheat belt” and Utah tend to have high SFT. Within states, counties that are home to
large cities (e.g., Fulton County, Georgia, where Atlanta is located) tend to have a lower SFT
compared to other counties in the same state.
Results.

I find a robust relationship between soil heterogeneity and interdependence

as measured by the SFT. Table B.1 reports estimates of equation 2.2 when the dependent
variable is the SFT for three different specifications.3 Across all specifications, I find that soil
heterogeneity decreases the SFT, thereby providing further validity to the empirical results
supporting Prediction 1 that I reported in section 2.3.3. Depending on the controls included
in the regression, I find that an increase from a complete soil homogeneity (SHI = 0) to a
complete soil heterogeneity (SHI = 1) is associated with a decrease of between 0.380 and
0.451 standard deviations in the SFT.
This result is robust to using alternative ways to account for spatial auto-correlation in
the data for inference (Appendix Figure B.3) and alternative distances in the calculation of
the SHI (Appendix Table B.7). Moreover, Appendix Table B.8 documents that the association
between soil heterogeneity and SFT holds period-by-period.

3 This

table is the analog of Table 2.1, which reports results when the dependent variable is the LNI.
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Figure B.1: Strength of Family Ties, 1940

Note: This figure plots the county-level “Strength of Family Ties” (SFT) in the contiguous U.S. in 1940. Data
includes all individuals not living in group quarters in the 1940 Census. Darker color implies higher SFT. See
Appendix B.3.3 for a description of the SFT construction.
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Table B.1: Soil Heterogeneity Reduces the Strength of Family Ties

Dependent variable:
Strength of Family Ties

Soil Heterogeneity

Number of Observations
Number of Counties
Number of Clusters

(1)

(2)

(3)

−0.380∗∗
(0.176)

−0.451∗∗∗
(0.136)

−0.434∗∗∗
(0.141)

21,406
3,283
338

21,320
3,261
338

21,320
3,261
338

X

X
X

X
X
X

State-by-Decade Fixed Effects
Geoclimatic Controls
Smooth Location Controls

Note: This table reports estimates of equation 2.2 when the dependent variable is the
baseline county-level SFT. The data is from the full count census data between 1850-1940.
See Appendix B.3.3 for a description of the SFT construction. Standard errors clustered at
arbitrary grid cells of 100 miles square in parentheses (Bester et al., 2011). ∗ p < 0.10, ∗∗
p < 0.05, ∗∗∗ p < 0.01
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B.2

Robustness Checks

B.2.1

Robustness of the Main Result

This Appendix section presents several robustness checks with the results discussed in
section 2.3.3. Appendix Figure B.2 documents robustness to alternative ways to account
for spatial auto-correlation for inference, Appendix Table B.2 documents robustness to
alternative definitions of the LNI, Appendix Table B.3 documents robustness to alternative
definitions of the SHI, and Appendix Table B.4 reports the relationship between LNI and
SHI period-by-period.

Figure B.2: Inference Robustness

Note: This figure plots the standard error of β from the baseline specification of equation 2.2 when the dependent
variable is the local name index (LNI), using different approaches for inference. The blue points represent the
standard errors (on the y-axis) using arbitrary grid-cell of different sizes (on the x-axis), as proposed by Bester
et al. (2011). The numeric label under each point indicates the number of spatial clusters. The green horizontal
line plots the HC robust standard errors, the dark blue horizontal line plots the standard errors when clustering
at the county level, and the red horizontal line plots the standard errors when clustering at the state level. The
background color is indicative of the level of statistical significance. The p-value is < 0.01 in the white area, and
< 0.05, < 0.1 and > 0.1 in the light to dark shades of gray. The data is from the full count censuses between
1850-1940.
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205

X
X
X

X
X
X

−2.827∗∗∗
(0.876)
22,975
3,275
338
67.23
5.935

−2.973∗∗∗
(0.820)

(1)

22,958
3,272
338
67.64
6.037

(2)

Baseline

X
X
X

22,970
3,272
338
67.58
5.733

−2.875∗∗∗
(0.833)

(3)

Include
all races

X
X
X

22,982
3,275
338
67.13
5.639

−3.066∗∗∗
(0.789)

(4)

Include
all races and
foreign-born
parents

X
X
X

22,956
3,272
338
64.3
6.243

−2.831∗∗∗
(0.894)

(5)

At least
100 name
repetitions

X
X
X

22,958
3,272
338
57.04
3.996

−1.564∗∗
(0.744)

(6)

State defined
as local

Note: This table reports estimates of equation 2.2 when the dependent variable is children’s LNI under different definitions.
“Local” is defined as the county in columns 1-5 and as the state in column 6. The base sample include white native-born children
between the age of 0 to 10 with native-born parents in columns 1, 5, and 6. In column 2 the sample also includes children of
foreign-born parents, in column 3 it also includes non-white children, and in column 4 it includes all native-born children between
the age of 0 to 10. Column 5 further restricts the sample to include names that are observed at least 100 time nationally within
the same year. The data is from the full count censuses between 1850-1940. See Appendix B.3.2 for a description of the LNI
construction. Standard errors clustered at arbitrary grid cells of 100 miles square in parentheses (Bester et al., 2011). ∗ p < 0.10, ∗∗
p < 0.05, ∗∗∗ p < 0.01

State-by-Decade Fixed Effects
Geoclimatic Controls
Smooth Location Controls

Number of Observations
Number of Counties
Number of Clusters
Dependent Variable Mean
Dependent Variable SD

Soil Heterogeneity

LNI definition

Include
foreign-born
parents

Dependent variable: Local Name Index

Table B.2: Alternative Definitions of the LNI
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X
X
X

X
X
X

−2.914∗∗∗
(0.824)

−2.827∗∗∗
(0.876)
22,958
3,272
338
67.64
6.037

(2)

(1)

22,958
3,272
338
67.64
6.037

25

Baseline
40

X
X
X

22,958
3,272
338
67.64
6.037

−2.872∗∗∗
(0.839)

(3)

30

X
X
X

22,958
3,272
338
67.64
6.037

−2.842∗∗∗
(0.857)

(4)

35

X
X
X

22,958
3,272
338
67.64
6.037

−2.823∗∗∗
(0.898)

(5)

45

X
X
X

22,958
3,272
338
67.64
6.037

−2.820∗∗∗
(0.921)

(6)

50

X
X
X

22,958
3,272
338
67.64
6.037

−2.818∗∗∗
(0.947)

(7)

55

Note: This table reports estimates of equation 2.2 when the dependent variable is children’s LNI in which “local” is defined as the
county, when the SHI is calculated over different areas (cell distances). The data is from the full count censuses between 1850-1940.
See Appendix B.3.1 for a description of the SHI construction, and Appendix B.3.2 for a description of the LNI construction.
Standard errors clustered at arbitrary grid cells of 100 miles square in parentheses (Bester et al., 2011). ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗
p < 0.01

State-by-Decade Fixed Effects
Geoclimatic Controls
Smooth Location Controls

Number of Observations
Number of Counties
Number of Clusters
Dependent Variable Mean
Dependent Variable SD

Soil Heterogeneity

SHI Cell Distance

Dependent variable: Local Name Index

Table B.3: Alternative Distance for SHI Calculation
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(2)

(1)

(3)

1870
(4)

1880
(5)

1900
(6)

1910

(7)

1920

(8)

1930

(9)

1940

X
X
X

X
X
X

State Fixed Effects
Geoclimatic Controls
Smooth Location Controls

X
X
X

2,173
239
69.02
7.411

X
X
X

2,426
271
68.36
7.069

X
X
X

2,735
305
68.31
5.732

X
X
X

2,924
328
67.8
5.091

X
X
X

3,045
334
67.32
5.206

X
X
X

3,075
337
66.78
4.914

X
X
X

3,070
337
66.53
5.004

Note: This table reports estimates of equation 2.2 when the dependent variable is children’s LNI in which “local” is defined as the
county, estimated separately for each census year. The data is from the full count censuses between 1850-1940. See Appendix
B.3.2 for a description of the LNI construction. Standard errors clustered at arbitrary grid cells of 100 miles square in parentheses
(Bester et al., 2011). ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

1,946
197
69.19
7.658

1,564
162
65.72
6.159

−6.014∗∗∗ −5.717∗∗∗ −3.764∗∗∗ −4.044∗∗∗ −3.146∗∗∗ −2.302∗∗ −2.378∗∗ −1.213 −1.551∗
(1.479)
(1.677)
(1.227)
(1.260)
(1.141)
(0.955)
(0.926) (0.812) (0.848)

1860

1850

Number of Observations
Number of Clusters
Dependent Variable Mean
Dependent Variable SD

Soil Heterogeneity

Year

Dependent variable: Local Name Index

Table B.4: Soil Heterogeneity and Communal Identification, Period-by-Period

B.2.2

Robustness of Difference-in-Differences and Triple-Difference Results
Table B.5: Adding Individual Controls to DiD and Triple-D Estimates

Dependent variable: Local Name Index
Difference-in-Differences
Sample:

Post Move ×
Soil Heterogeneity

Triple-Difference

All
Households

Farmer0 s

Non-Farmer0 s

Households

Households

All
Households

(1)

(2)

(3)

(4)

−1.648∗
(0.841)

−2.702∗∗∗
(0.910)

0.755
(1.044)

0.802
(1.025)

−3.560∗∗∗
(1.043)

Post Move ×
Farmers0 Household ×
Soil Heterogeneity
Number of Observations
Number of Counties
Dependent Variable Mean
Dependent Variable SD

1,192,680
2,450
54.19
13.62

708,115
2,379
54.38
13.38

484,561
2,374
53.91
13.95

1,192,676
2,450
54.19
13.62

Households Fixed Effects
Individual Ctrls

X
X

X
X

X
X

X
X

Note: This table presents estimates of equations 2.4 and 2.6 when the dependent variable
is children’s LNI in which “local” is defined as the state. The data is from the full count
censuses between 1850-1880. See Appendix B.3.2 for a description of the LNI construction.
Standard errors clustered by county in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table B.6: Robustness of Difference-in-Differences Estimates to Sample Selection

Dependent variable: Local Name Index
Sample:

All
Households

Farmer0 s
Households

Non-Farmer0 s
Households

(1)

(2)

(3)

Panel A: Include foreign-born parents
Post Move ×
Soil Heterogeneity

−1.987∗∗
(0.813)

−2.478∗∗∗
(0.894)

−0.638
(1.334)

Panel B: Include all races
Post Move ×
Soil Heterogeneity

−2.321∗∗∗
(0.865)

−3.370∗∗∗
(0.979)

−0.074
(0.979)

Panel C: Include multiple moves
Post Move ×
Soil Heterogeneity
Households Fixed Effects

−1.701∗∗
(0.840)

−2.856∗∗∗
(0.919)

0.840
(1.034)

X

X

X

Note: This table presents estimates of equation 2.4 when the dependent variable is children’s
LNI in which “local” is defined as the state.. The data is from the full count censuses
between 1850-1880. See Appendix B.3.2 for a description of the LNI construction. Standard
errors clustered by county in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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B.2.3

Robustness of Strength of Family Ties Result

This Appendix section presents several robustness checks for the result on the SFT. Appendix
Figure B.3 documents robustness to alternative ways to account for spatial auto-correlation
for inference, Appendix Table B.7 documents robustness to alternative definitions of the SHI,
and Appendix Table B.8 reports the relationship between SFT and SHI period-by-period.

Figure B.3: SFT. Inference Robustness

Note: This figure plots the standard error of β from the baseline specification of equation 2.2 when the dependent
variable is the strength of family ties (SFT), using different approaches for inference. The blue points represent
the standard errors (on the y-axis) using arbitrary grid-cell of different sizes (on the x-axis), as proposed by
Bester et al. (2011). The numeric label under each point indicates the number of spatial clusters. The green
horizontal line plots the HC robust standard errors, the dark blue horizontal line plots the standard errors when
clustering at the county level, and the red horizontal line plots the standard errors when clustering at the state
level. The background color is indicative of the level of statistical significance. The p-value is < 0.01 in the white
area, and < 0.05, < 0.1 and > 0.1 in the light to dark shades of gray. The data is from the full count censuses
between 1860-1940.
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211

X
X
X

X
X
X

−0.382∗∗∗
(0.144)

−0.434∗∗∗
(0.141)
21,320
3,261
338

(2)

(1)

21,320
3,261
338

25

Baseline
40

X
X
X

21,320
3,261
338

−0.404∗∗∗
(0.142)

(3)

30

X
X
X

21,320
3,261
338

−0.421∗∗∗
(0.142)

(4)

35

X
X
X

21,320
3,261
338

−0.444∗∗∗
(0.142)

(5)

45

X
X
X

21,320
3,261
338

−0.451∗∗∗
(0.144)

(6)

50

X
X
X

21,320
3,261
338

−0.457∗∗∗
(0.146)

(7)

55

Note: This table reports estimates of equation 2.2 when the dependent variable is the SFT, when the SHI is calculated over
different areas (cell distances). The data is from the full count censuses between 1860-1940. See Appendix B.3.1 for a description
of the SHI construction, and Appendix B.3.3 for a description of the SFT construction. Standard errors clustered at arbitrary grid
cells of 100 miles square in parentheses (Bester et al., 2011). ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

State-by-Decade Fixed Effects
Geoclimatic Controls
Smooth Location Controls

Number of Observations
Number of Counties
Number of Clusters

Soil Heterogeneity

SHI Cell Distance

Dependent variable: Strength of Family Ties

Table B.7: SFT. Alternative Distance for SHI Calculation
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X
X
X

2,399
270

−0.754∗∗∗
(0.130)

(3)

1880

X
X
X

2,727
304

−0.332∗∗
(0.155)

(4)

1900

X
X
X

2,924
328

−0.326∗∗
(0.144)

(5)

1910

X
X
X

3,044
334

−0.413∗∗
(0.168)

(6)

1920

X
X
X

3,076
337

−0.321∗
(0.169)

(7)

1930

X
X
X

3,069
337

−0.308∗
(0.186)

(8)

1940

Note: This table reports estimates of equation 2.2 when the dependent variable is the SFT, estimated separately for each census
year. The data is from the full count censuses between 1860-1940. See Appendix B.3.3 for a description of the SFT construction.
Standard errors clustered at arbitrary grid cells of 100 miles square in parentheses (Bester et al., 2011). ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗
p < 0.01

X
X
X

X
X
X

State Fixed Effects
Geoclimatic Controls
Smooth Location Controls

−0.653∗∗∗
(0.180)

−0.557∗∗∗
(0.178)
2,158
236

(2)

(1)

1,923
193

1870

1860

Number of Observations
Number of Clusters

Soil Heterogeneity

Year

Dependent variable: Strength of Family Ties

Table B.8: Soil Heterogeneity and SFT, Period-by-Period

B.3

Data Sources and Variables Construction

B.3.1

Soil Heterogeneity Index

I use detailed geo-referenced soil data from the Digital General Soil Map of the United States
(STATSGO2) (Soil Survey Staff, 2017b), which maps soil areas that can be shown at a map of
scale 1:250,000 in the continental U.S., to construct a county-level “Soil Heterogeneity Index”
(SHI). The index is meant to capture the average dissimilarity of soil across neighboring
farmers. I construct the SHI in the following steps:
1. I convert the STATSGO2 map containing polygon features into a raster dataset containing fine-grid cells of size 500 meters square (illustrated in Figure B.4).
2. For each cell, I calculate the probability that a randomly selected neighboring cell is of
a different soil type (illustrated in Figures B.5-B.6).
I define neighboring cells as cells that fall within a square of a given size around each
cell (“the considered area”) rather than in terms of actual distance (i.e. fall within
a given circle around each cell) to reduce computational demand. The size of the
considered area affects the degree of heterogeneity. The bigger the area, the more
likely it is to have cells of different soil types. My baseline SHI uses the median size of
U.S. counties in 2000 as a benchmark for the size of the considered area. I document
robustness to using different sizes of the considered area.
3. Last, I aggregate the SHI at the fine grid level to the county level by taking the mean
grid-level SHI within the county.
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Figure B.4: SHI Construction. STATSGO2 Data to Grid-Cells

(a) Underlying STATSGO2 Data

(b) Grid-cells data

Note: This figure illustrates step (1.) of the county-level SHI construction - converting the STATSGO2 map
containing polygon features (Figure A) into a raster dataset containing fine-grid cells of size 500 meters square
(Figure B).

Figure B.5: SHI Construction. Calculating SHI for each Cell

(b) 7 same-type cells out

of 21 neighboring soil
cells

(a) Neighboring cells (in black)

around a given cell (in yellow)

(c) SHI for given cell

is 1 − 7/24 = 0.67

Note: This figure illustrates step (2.) of the county-level SHI construction - calculating the the probability
that a randomly selected neighboring cell (in bold-black frame) is of a different soil type than a given cell (in
bold-yellow frame).
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Figure B.6: SHI Construction. SHI for each Cell

(b) Heat map representation

(a) Numeric representation

Note: This figure illustrates the result of applying step (2.) of the county-level SHI construction to each cell.
Figure (A) represents the cell-level SHI numerically, and Figure (B) represents it as a heat map.
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B.3.2

Local Name Index

Definition. The LNI is defined as

LN I f irst

name,l,g,t

= 100 ×

Pr ( f irst name|l, g, t)
Pr ( f irst name|l, s, t) + Pr ( f irst name| − l, g, t)

(B.1)

where l is the geographical level defined as “local” - the contemporaneous county or
state, g is the child’s gender, and t is the census year. The index ranges from 0 to 100, where
a value of 100 reflects a distinctively local name and a value of zero reflects a distinctively
“outsider’s” name. Note that the LNI is invariant to the size of the population in different
localities and to the general popularity of a given name.
Data. I use data on children’s first names from the full count censuses between 1850-1940
(Steven Ruggles and Sobek, 2020; Minnesota Population Center, 2019). The sample is
restricted to only includes native-born children between the ages of 0 to 10. The baseline
sample is further restricted to only includes white children with native-born parents.
Alternative samples add to the baseline sample (i) children with foreign-born parents (i)
non-white children, and (iii) both.

B.3.3

The Strength of Family Ties

I use data on family structure and the choice of living arrangements from the full count
censuses between 1860-1940 (Steven Ruggles and Sobek, 2020; Minnesota Population Center,
2019) to construct a county-level measure of the “Strength of Family Ties” (SFT).4
For each county-year, I calculate (i) the divorce-to-marriage ratio, (ii) the share of elderly
people living without a relative, (iii) the share of people living with at least one person
who is not their relative, and (iv) the mean size of families. Then, for each year, I conduct a
principal component analysis at the county-level using these variables as inputs. The first
eigenvector, which I refer to as the SFT, explains between 54 − 68% of the variance in the
four variables, depending on the year. It is also the only component with an eigenvalue
4 1850

is excluded because in this year information regarding material status was not recorded.
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that is larger than one in all years (2.15 − 2.73, depending on the year).5 In all years the
loading on the four variables always have the same sign (negative on divorce-to-marriage
ration, the share of elderly people living without a relative and the share of people living
with a non-relative, and positive on family size). Because there is no natural interpretation
for the SFT units, I standardize it into z-scores within each year to ease the interpretation of
estimated effects.

B.3.4

Other variables

Moral Foundations Questionnaire (MFQ).
Data on individual responses to the MFQ (Graham et al., 2011), which was developed to
measure the degree to which individuals’ moral judgment involves the five foundations
highlighted by the “Moral Foundations Theory” (MFT) (Haidt and Graham, 2007). Data
surveyed on www.yourmorals.org between 2008-2018, and includes the individual responses of approximately 242, 000 Americans. For more information on the MFT and its
measure, including the full MFQ texts, see https://moralfoundations.org/. Moral
foundations scores range from 0 to 30, then standardized into z-scores.
Harm / Care.

Measures the importance of virtues such as kindness, gentleness, and

nurturance.
Fairness / Reciprocity.

Measures the importance of virtues such as justice, rights, and

autonomy.
In-group / Loyalty. Measures the importance of virtues such as patriotism and self-sacrifice
for the group.
Authority / Respect. Measures the importance of virtues such as leadership and followership,
including deference to legitimate authority and respect for traditions.
5 In

1860 the second component had an eigenvalue of 1.00. In all other years all other components are
strongly smaller than 1.
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Purity / Sanctity.

Measures the importance of virtues such as striving to live in an elevated,

less carnal, more noble way.
Binding versus Individualizing. The first eigenvector from a principal component analysis on
the five foundations above. It explains 46% of the variance in the five foundations and has
an eigenvalue of 2.29. It is the only eigenvector for which the signs of the loadings on the
five foundations corresponds to the “binding” versus “individualizing” distinction (loads
negatively on Harm / Care and Fairness / Reciprocity, and positively on In-group / Loyalty,
Authority / Respect and Purity / Sanctity).

Religiosity.
Data from the Cooperative Congressional Election Study (CCES) 2006-2016 (Ansolabehere
and Schaffner) and available in all years unless noted otherwise. Standardized into z-scores.
Importance of religion in personal life. Measures respondents’ subjective views regarding the
importance of religion in their personal life. Answer to the questions “Do you consider
religion to be an important part of your life, or not?” in 2006 and “How important is religion
in your life?” in 2008-2016. Answers are harmonized across years into a binary variable
which takes the value of 1 if religion is important.
Frequency of attending religious services.

Answer to the questions “How often do you attend

formal religious services?” in 2006 and “Aside from weddings and funerals, how often do
you attend religious services?” in 2008-2016. Answers are harmonized across years into four
categories ranging from “almost never or never” (1) to “once a week or more” (4).
Frequency of prayers. Answer to the question “People practice their religion in different ways.
Outside of attending religious services, how often do you pray?” Answers are harmonized
across years into five categories ranging from “never” (1) to “several times a day” (5).

Political Identity and Preference for Economics Policy.
Data from the Cooperative Congressional Election Study (CCES) 2006-2016 (Ansolabehere
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and Schaffner) and available in all years unless noted otherwise. Standardized into z-scores.
Identifies as Republican.

7 point party identification, ranging from “strong Democrat” (1) to

“strong Republican” (7).
Identifies as Conservative. Answer to the question “Thinking about politics these days, how
would you describe your own political viewpoint?” Answers range from “very liberal” (1)
to “very conservatives” (5).
Objects raising the minimum wage.

Answer to the questions “As you may know, the federal

minimum wage is currently $5.15 an hour. Do you favor or oppose raising the minimum
wage to $7.25 an hour over the next two years, or not?” in 2006-2008, and “Congress
considers many issues. If you were in Congress would you vote FOR or AGAINST: Raises
the federal minimum wage to $12 an hour by 2020” in 2016. A binary variable which equals
1 if the respondent objects raising the minimum wage.
Prefers spending cuts over raising taxes.

Answer to the question “If your state were to have a

budget deficit this year it would have to raise taxes on income or sales or cut spending, such
as on education, health care, welfare, and road construction. What would you prefer more
raising taxes or cutting spending? Choose a point along the scale from 100% tax increases
(and no spending cuts) to 100% spending cuts (and 0% no tax increases). The point in the
middle means that any the budget should be balanced with equal amounts of spending cuts
and tax increases.” Value coded to ranges from 0 (100% tax increases) to 1 (100% spending
cuts).
No union member in the household. An indicator that equals 1 if neither the respondent or
any member of his/her household was ever a member of a labor union.

Country-level variables.
The size of the welfare state.

The mean share of government expenditure out of GDP in

OECD countries over 1970-2016. Government is defined as consisting of central, state and
local governments and social security funds (OECD, 2019). Data available online (OECD,
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2018).
Hofstede’s IDV score.

One out of six cultural dimensions in Hofstede et al. (2010). A

country-level index measuring “Individualism vs. Collectivism” which ranges from 0 − 100.
“The high side of this dimension, called Individualism, can be defined as a preference for
a loosely-knit social framework in which individuals are expected to take care of only
themselves and their immediate families. Its opposite, Collectivism, represents a preference
for a tightly-knit framework in society in which individuals can expect their relatives or
members of a particular in-group to look after them in exchange for unquestioning loyalty. A
society’s position on this dimension is reflected in whether people’s self-image is defined in
terms of ’I’ or ’we”’ (Hofstede et al., 2010). The data (version 2015-12-08) is available online
https://geerthofstede.com/research-and-vsm/dimension-data-matrix/
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Appendix C

Appendices to Chapter 3

C.1

Other Results

This Appendix section reports more results discussed in the paper. Table C.1 documents
that changes in agricultural output do not Granger-Cause changes in adverse possession
legislation, Figure C.1 presents the dynamic effect with restricted pre-trends (Borusyak and
Jaravel, 2016), and Table C.2 studies effects on urbanization and the manufacturing sector.
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Table C.1: Predictive Value of Productivity Changes

Dependent variable: FD.Prescriptive Period
(1)

(2)

(3)

(4)

-0.0046
( 0.0254)

-0.0050
( 0.0254)

0.0091
( 0.0264)

0.0188
( 0.0364)

-0.0272
( 0.0937)

0.2097
( 0.2516)

0.2010
( 0.2549)

L2.FD of Prescriptive Period

-0.0693
( 0.0530)

-0.0978
( 0.0669)

L2.FD of Farm output

-0.4281
( 0.4078)

-0.4276
( 0.4524)

L.FD of Prescriptive Period
L.FD of Farm output

L3.FD of Prescriptive Period

-0.0199
( 0.0195)

L3.FD of Farm output

-0.1270
( 0.1221)

Observations
R-squared
F-stat

318
0.000
0.033

318
0.000
0.084

270
0.031
0.748

222
0.052
1.206

Note: The dependent variable is the change (first difference) in adverse possession prescriptive period. Observations are at the state-decade level and the time units are decades. Standard errors in parentheses are clustered
at the state level. F-stat is the F-statistic of the null hypothesis that that the coefficients on lags of FD of Farm
output are jointly significant. + p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Figure C.1: The Dynamic Effect of Changes to Land Rights Security

Note: This figure presents the dynamic effect of a one year decrease in the adverse possession prescriptive
period, by plotting the regression coefficients and associated 90% confidence intervals for the treatment effect in
a given year k relative to legislation change, i.e., the β k from the dynamic difference-in-differences specification.
The estimation treats increases and decreases of the prescriptive period symmetrically. Pre-trends are restricted
to address under identification issue raised in Borusyak and Jaravel (2016). Standard errors are clustered at the
state level. The horizontal axis is decades relative to a legislation change and the vertical axis is estimated effect
on the real value of total agricultural production per acre.
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Table C.2: Manufacturing and Urbanization

Dependent variable:
Manufactured
Output

% Manufacturing
Workers

Manufacturing
Capital

% Urban

(1)

(2)

(3)

(4)

Adverse Possession
Prescriptive Period

-0.3864
( 0.4738)

0.0097
( 0.0375)

-0.2619
( 0.3164)

-0.0976
( 0.0755)

County FE
Year FE
State-Specific Trend

X
X
X

X
X
X

X
X
X

X
X
X

Observations
R-squared

15,482
0.594

16,251
0.797

10,699
0.617

19,847
0.731

Dep. Var. Mean

31.087

2.675

15.072

11.019

Note: The dependent variable in column (1) is the real value of total Manufactured goods
per acre in county, in column (2) it is the share of manufacturing workers out of total
population in the county, in column (3) it is manufacturing capital per acre in the county,
and in column (4) it is the share of urban population. Observations are at the county-decade
level and the time units are decades. Standard errors in parentheses are clustered at the
state level. + p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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C.2

Adverse Possession Prescriptive Periods
Table C.3: Adverse Possession Prescriptive Period, 1840-1930

State

1840

1850

1860

1870

1880

1890

1900

1910

1920

1930

Panel A: States in Which the Legislation has Changed
Alabama

30

30

10

10

10

10

10

10

10

10

5

5

5

5

10

10

10

7

7

7

7

7

7

7

7

6

6

5

5

20

20

20

18

20

20

7

7

7

7

7

7

21

15

15

15

15

15

15

15

Arizona
Arkansas

10

10

Colorado
Florida

20

20

Kansas
Kentucky

20

20

15

15

15

15

15

15

15

15

Michigan

20

20

20

15

15

15

15

15

15

15

20

20

20

20

15

15

15

15

Minnesota
Mississippi

20

7

10

10

10

10

10

10

10

10

Missouri

20

10

10

10

10

10

10

10

10

10

3

5

5

10

10

10

10

Montana
New Jersey

60

60

60

60

60

60

60

60

60

30

North Carolina

7

7

7

20

20

20

20

20

20

20

20

10

10

10

10

10

10

Oregon
Rhode Island
South Carolina

10

20

20

20

20

20

20

20

10

10

10

10

20

20

10

10

10

10

10

20

20

20

10

7

7

7

7

15

10

10

10

10

10

10

10

Washington
West Virginia

15

15

Continued on next page
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Table C.3 (Continued): Adverse Possession Prescriptive Period, 1840-1930

State

1840

1850

1860

1870

1880

1890

1900

1910

1920

1930

Panel B: States in Which the Legislation have Not Changed
California
Connecticut

15

5

5

5

5

5

5

5

5

5

15

15

15

15

15

15

15

15

15

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

5

5

5

5

5

20

20

20

20

20

15

15

15

15

15

Delaware
Georgia

20

20

Idaho
Illinois

20

20

20

20

20

Indiana
Iowa

10

10

10

10

10

10

10

10

10

Louisiana

30

30

30

30

30

30

30

30

30

30

Maine

20

20

20

20

20

20

20

20

20

20

Maryland

20

20

20

20

20

20

20

20

20

20

Massachusetts

20

20

20

20

20

20

20

20

20

20

Nebraska

10

10

10

10

10

10

10

Nevada

5

5

5

5

5

5

5

20

20

20

20

20

20

20

20

10

10

10

10

10

10

10

10

20

20

20

20

20

20

20

20

20

20

20

20

20

20

21

21

21

21

21

21

15

15

15

15

21

21

21

21

21

20

20

20

20

20

7

7

7

7

7

New Hampshire

20

New Mexico
New York

20

20

North Dakota
Ohio

21

21

21

21

Oklahoma
Pennsylvania

21

21

21

21

21

South Dakota
Tennessee

7

7

7

7

7

Continued on next page
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Table C.3 (Continued): Adverse Possession Prescriptive Period, 1840-1930

State

1840

Texas

1850

1860

1870

1880

1890

1900

1910

1920

1930

10

10

10

10

10

10

10

10

10

7

7

7

7

7

7

Utah
Vermont

15

15

15

15

15

15

15

15

15

15

Virginia

15

15

15

15

15

15

15

15

15

15

Wisconsin

20

20

20

20

20

20

20

20

20

20

10

10

10

10

10

14.79

15.04

15.15

14.94

14.27

Wyoming
Average

19.84

17.93

16.94

16.10

15.47

Note: This novel dataset was constructed by the author from numerous legal sources.
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C.3

Adverse Possession Legislative Changes

Alabama. An Alabama statute of the Limitation of actions (1802) determined that real and
possessory actions to lands are limited to 30 years after the cause of action accrued, and not
after1 (Laws of Alabama 1833, Ch. 11 §75; Laws of Alabama 1843, Ch. 11 §85). On 1850, the
general assembly of Alabama appointed a commission to prepare a Code of the Statutes of
Alabama (Acts 1850-1851, No. 8, pp. 43-44). The code wad adopted in 1852. Chapter 21 of
the code limits all actions for the recovery of lands or the possession thereof to ten years
after the cause of action has accrued (Alabama code 1852, §2476; Alabama code 1867, §2900;
Alabama code 1876, §3225; Alabama code 1887, §2614; Alabama code 1897, §2795; Alabama
code 1907, §4834; Alabama code 1923, §8943).2
Arizona. Chapter 35 of the "Howell Code", adopted by the first legislative assembly if the
Territory of Arizona, 1864, limits all action for the recovery of real property or the possession
thereof to 5 years and determine a 5 years prescriptive period for adverse possession (1865,
Ch. 35, pp. §3, 6, 9,10, pp. 254-255; 1871, Ch. 35, §3, 6, 9, 10, pp. 331-332; 1877, Ch. 35, §2083,
2086, 2089, 2090, pp. 356-358). In an effort to speed the statehood process, the 20th Arizona
Territorial Legislative Assembly authorized creation of a committee "to revise the laws and
eliminate therefrom all crude, improper and contradictory matter and also to insert such
new provisions as they may deem necessary and proper." (Wagoner, 1970, p. 351). The
committee proposed a new code of law. "The civil code was based upon the Texas statutes
and the criminal code on that of California" (McClintock, 1916, p. 351). As a result, Arizona’s
prescriptive period for adverse possession of lands held without deed was amended to 10
year (R.S. 1901, §2938, p. 771; R.S. 1913, §698, p. 338; R.S. 1928, §2051, p. 497).
Arkansas. Chapter 1 of the Revised Statutes of the state of Arkansas, approved and in force
by the general assembly on March 3, 1838, limits actions for the recovery of lands or the
1 Right

of entry is limited to 20 years.

2A

note to this statute in the 1940 code notes: "Analogous to statute of adverse possession. The ten-year
statute of limitations as to real actions and the statute of adverse possession, §828 of this title, are to same end
and purpose. Drummond v. Drummond, 232 Ala. 401, 108 So. 428." (Code 1940, Title 7, notes to §20, p. 20).
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possession thereof to 10 years (R.S. 1837, Ch. 91, §1, p. 527; 1846, Ch. 91, §1, p. 695). The
Act of January 4, 1851 amend the law to 7 years limitation (Acts 1851, p. 145-146; Ch. 106,
§2, p. 749, 1937, Ch. 102, §8918, p. 2261).3 .
Colorado. The civil code of Jefferson Territory of 1859, sets a 6 years limitation on actions
for the recovery for use and occupation of real property (1859, Ch. 42, §448). The act for the
limitation of actions, approved on November 5, 1861 in the first session of the legislative
assembly of the Territory of Colorado, have no limitation on acts to recovery possession of
land, but do set a 6 years limitations on all action for waste and trespass on land (1861, p.
341; 1867, Ch.55, §1, p. 438). According to "An Act limiting the time for brining actions
respecting real estate," approved February 13th, 1874, "every person in the peaceable and
undisputed possession of lands [...] under claim and color of title, made in good faith, [...],
who shall, for five successive years hereafter continue in such possession, and shall also,
during said time, pay all taxes legally assessed [...] shall be held and adjudged to be the
legal owners of said lands" (Laws 1877, §1694). Subsequent act of 1893 is borrowed from
Illinois, (1935 Colorado Statutes Annotated, Ch.40, comments to §143). It increased the
prescriptive period for a possession under color of title and payment of taxes to seven years,
but also set a twenty years limit of all actions for the recovery of lands (Laws 1893, Ch.118).
This limitation was reduced to 18 years on March 28, 1927, when a new act "concerning real
property and to render titles to real property and to interests and estates therein, more safe,
secure and marketable" (Laws 1927, pp. 598-608).
Florida. Act of November 10, 1828, sets a 20 years limitation on real actions (1839, pp.
154-157). Act of February 27, 1872 reduced the period to 7 years (1872. Ch. 1869, §3, 7). Also
determines that continued occupation under a claim of title exclusive of any other right, but
not founded upon a written instrument constitutes adverse possession (1882, Ch. 114, §7-8).
Kansas. An act to regulate the limitations of actions, passed at the first session of the
legislative assembly, 1855, sets a 10 years limitation on action for the recovery of real
3 The act of February 20, 1919 allows statute of limitation to run against married woman, but do no alter the
period (Acts 1919, Act 100, pp. 90-91)

229

property or the possession thereof (1855 Ch. 3 §1). Due to issues of legality and validity
of the 1866 laws, the Legislative Assembly of 1859 elected a board of Commissioners "to
prepare an entire code of laws, upon all subjects of general legislation pertaining to the
interests of the Territory of Kansas, to be submitted from time to time to the Legislative
Assembly, for their action upon the same" (See G.S. 1868, Preface). An act to establish a
Code of Civil Procedure, passed by the 1859 session, repealed the existing law and set a 21
years limitation for actions for the recovery of the title, or possession pf lands (G.L 1859, Ch.
25, §16 pp. 83-83; C.L. 1862, Ch. 26 §16, pp. 126-127). At the session of 1867, an act was
passed to appoint three Commissioners, "to revise and codify the civil and criminal codes of
procedure, and all laws of a general nature, of this State". The new code was adopted with
a few alterations at the regular session of 1868 (G.S. 1868, Preface, p. vi.). The new code sets
a 15 years limitation in general for an action for the recovery of real property, and different
period in some specific cases (G.S. 1868, Ch. 80, §16; 1897, Ch. 96, §10, pp. 83-84; 1901, Ch.
80, Art. 3, §4444, pp. 930-931; 1909, Ch. 95, §5608, pp. 1225-1226; 1923, §60-304, p. 803; 1935,
§60-304, pp. 1209-1210).
Kentucky. The "Act to reduce into one, the several acts or parts of acts concerning Limitations of Actions", approved on December 17, 1796, and in force from January 1, 1797,
sets a 20 years prescriptive period for adverse possession. Kentucky adopted the statute
from Virginia at the time separation (Morehead & Mason Brown, A Digest of the Statute of
Kentucky, 1834). Chapter 80 of the revised statutes of Kentucky, adopted by the General
Assembly of the Commonwealth of Kentucky in November 1851, and taken into effect on
July 1, 1852, sets a 15 years prescriptive period for adverse possession without record title,
and 7 years for possession with title (Laws of Kentucky, 1851; Carroll 1914).
Michigan. An act for the limitation of suits, adopted May 15, 1820, limited all real and
possessory actions to 20 years (Laws 1827, p. 255, §20). The act was amended to 10 years
limitation on November 5, 1829 (Laws 1833, ), and then later changed back to 20 years in
1838 (R.S. 1838, Ch. 1, §1, p. 573; R.S. 1846, Ch. 139, §1, p. 598; C.L. 1857, Ch., 164 §5350, p.
1403). The act of limitation was amended again in March 20, 1863, taken into effect January
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1, 1864, under which an action for the recovery of land in cases where the defendant does
not claims title under a deed was limited to 15 years (C.L 1871, Ch. 228, §1, pp.1973-1974;
C.L. 1897, Ch. 267, §1, p. 2969; C.L. 1915, Ch. 234, §1, pp. 4358-4359; C.L. 1929, Ch. 266,
§13964, p. 4964).
Minnesota. The Revised Statutes of the Territory of Minnesota, passed at the Second Session
of the Legislative Assembly, 1851, limits action to recover real property within 20 years (R.S.
1851, Ch. 70, §4; G.S. 1867, Ch. 66, §3, pp. 450-451; G.S. 1878, Ch. 66 §4, p. 707). The law
was amended to 15 years in April 24, 1889, in force from January 1 1891 (G.S. 1891, Ch. 66,
§4688; R.L 1905, §4073, G.S. 1913, §7696; 1927 §9187).
Mississippi. An act for the limitation of actions, passed June 7, 1822 limits real and
possessory actions and right of entry into lends within 20 years. It also vast full title after 50
years of actual possession (R.L. 1823, Ch. 21, §1-3).4 The act was amended to bar actions
and right of entry after 7 years, and to give full title after 10 years of adverse possession
on February 24, 1844 (Hutchinson Code of Mississippi, 1848, Ch. 57, Art. 6, §1-3). It was
amended again in March 1, 1854, taken into effect May 1, 1854, to limit actions and right of
entry, as well as to give full title after 10 years (Laws 1854, Ch. 39, §3; R.S. 1857, Ch. 57, Art.
1; R.C. 1871, Ch. 45, §2147; R.C. 1880, Ch. 76, §2664; C. 1838, Ch. 83, §2730, 2734; C. 1906,
Ch. 87, §3090; G.S. 1917, Ch. 45, §2454, 2458).
Missouri. An act prescribing the time of commencing actions, approved March 16, 1835,
limits action to recover real property or the possession thereof within 20 years (R.S. 1835, p.
392; R.S. 1845, Ch. 109, §1). The act was amended to 10 years in February 2, 1847 (Laws
1847, p. 94; R.S. 1855, Ch. 103, Art. 1, §1; G.S. 1866, Ch. 191, §1; R.S. 1879, Ch. 48, Art. 1,
§3219; R.S. 1889, Ch 103, Art. 1, §6764; R.S. 1899, Ch. 48, Art. 1, §4262; R.S. 1909, Ch. 21, Art.
8, §1879; R.S. 1919, Ch 12, Art. 8, §1305; R.S. 1929, Ch. 5, Art. 8, §850).
Montana. An act concerning limitation, approved February 9, 1865, sets 3 year prescriptive
4 Thus, the original claimer’s right is barred after 20 years, and the adverse possessor’s possession is secured
after the same time, although he does not have full title.
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period for adverse possession of real property (Laws 1864, pp. 466-467, §3,4,6,7; Laws 1871,
Ch. 41, §3,4,6,7). In 1877, the prescriptive period was extended to 5 years (L. 1877, Ap.
p. §29, p. 45; 1st Div. Rev. Stat. 1879, §29, p. 45; 1st Div. Comp. Stat. 1887, §29, p. 65).
"The legislative Assembly of the Territory of Montana, on the 14th day of may 1889, thereto
impelled by the harassing incoherences and ambiguities of the Compiled Statutes of 1887,
created a Code Commission which [...] reported a Code of Civil Procedure, a Civil Code, a
Penal Code and a Political Code, which were passed by the Legislative Assembly in 1895."
(C.C.S. 1895, Preface, p. v). The newly adopted code of civil procedure further extended the
prescriptive period to 10 years (C. Civ. Proc. 1895, §483, p. 783; Rev. C. 1907, §6432, p. 56;
R.C.M. 1921, §9015, p. 76).
New Jersey. Under "An act for the limitation of suits respecting title to land", passed June 5,
1787, 60 years’ actual, continued and uninterrupted possession of real estate vast full and
complete right and title (Rev. 1847, Ch. 12, §1, p. 652; Rev. 1877, §23, p. 598). An act to
amend the original act was passed on March 11, 1922. It set a 30 year limitation, except for
woodlands or uncultivated tracts, for which the 60 years limitation remained (Laws 1922,
Ch. 188, pp. 315-316).
North Carolina. First passed in 1715, and later amended, the North Carolina’s Act of
Limitations in the year 1837 bars claims for land after 7 years (R.S. 1837, Ch. 65, §1, pp.
371-372; R.C. 1855, Ch. 65, §1, p. 372). The act also determine that a 21 years of continued
possession of any land under color of title, and with known boundaries give full title (R.S.
1837, Ch. 65, §2, p. 372; R.C. 1855, Ch. 65, §2, p. 372).5 The Code of Civil Procedure of
1868 determine that no action may be sustained against a possessor of land under know
and visible boundaries and colorable title for seven years, and that 20 years of adverse
possession under know and visible boundaries (without color of title) gives title (C.C.P. 1868,
§20, 23, pp. 12-13; C.C.P 1873, Ch. 17, §20,23, pp. 147-148; C.C.P. 1884, Ch. 2, §141,144 pp.
16-19; Code 1900, §141,144, pp.27-39; Rev 1905, Ch. 12, §382, 384, pp. 102-103; C.S. 1920, Ch.
5 Thus,

the original claimer’s right is barred after 7 years, while the adverse possessor’s possession is not
secured by the same time.
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12, §428, 430, pp. 426-431).
Orgon. Act of October 11, 1862, determine that actions for the recovery of real property, or
the possession thereof, must be maintained with in 20 years (L. 1862, §1, p. 4; D 1863, §1, p.
4; C.G.L. 1887, §4, p. 132). Act of October 17, 1878 §1 amend the prescriptive period to 10
years (L. 1878, §1; H. 1892, §4, p. 132; B.&C. 1902, §4, p. 82; L.O.L. 1910, §4, pp. 134-135; O.L
1920, §4, p. 193; O.C. 1930, §1-202, p. 206).
Rhode Island. The Revised Statutes of the State of Rhode Island determines that 20 years of
uninterrupted, quiet, peaceable and actual possession of land gives good and rightful title
(P.L. 1844, §2, p. 220; R.S. 1857, Ch. 148, §2, pp.339-340; G.L. 1896, Ch. 205, §2, p. 672; G.L.
1909, Ch. 256, §2, p. 889). This period was reduced to 10 years in an amendment passed on
April 18, 1912 (P.L. 1912, Ch. 798, pp. 122-123; G.L. 1923, Ch. 300, §2, p. 1280; G.L. 1938, Ch.
438, §2, p. 856).
South Carolina. An act passed by the general assembly of the Province of South Carolina
on December 12, 1712, limits actions for the recovery of land rights to 5 years, and gives
title to possessor after 7 years (1712, No. 323, §1, 2, p. 583-584). The act was amended
in 1824 to bar action for the recovery of land titles after 10 years (Laws 1824, Ch. 5, §7, p.
24; 1837, Notes, p. 753). The code of procedure of the state of South Carolina, passed by
the general assembly adjourned on March 1, 1870, sets a 20 years prescriptive period for
adverse possession under a claim of title, exclusive of any other right and not founded upon
a written document (C.P. 1870, §104, 107, 108, pp. 445-446; R.S. 1873, §101, 102, 104, 105, pp.
588-589). The general statutes and code of civil procedure, adopted by the general assembly
of 1881-1882, amended the period to 10 years (C.P. 1882, §98, p. 33; Civ. P. 1902, §101, 104,
105, pp. 57-59; Civ. P. 1912, §126,129,130, pp. 47-49; Civ. C. 1922 §320,323,324, pp. 109-111;
1932 Code, §377,380,381, pp. 167-174).
Washington. Passed by the first legislative assembly of the Territory of Washington on 1854,
the act of limitation of actions sets a 20 years limitation on actions for the recovery of real
property of the possession thereof (Laws 1854, §2, p. 363; Laws 1859, §2, p. 290; Laws
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1862, §17 p. 86; Laws 1869, §26, p. 8, Laws 1873, §26, p. 8; Laws 1877, §26, pp. 7-8; ). The
period is later reduced in 1881 to 10 years (Code 1881, Ch. 2, §26, p. 39). An act to quiet
possessions and confirm titles to land, passed on February 16, 1893, determine that actions
for the recovery of lands held by adverse possessor must be brought within 7 years, and
that every person in actual, open and notorious possession of lands under claim and color
of title, and paying taxes for 7 successive and continuous years, shall be held to be the legal
owner (Laws 1893, Ch. 11, pp. 20-21; 1897, §5501, 5503, pp. 1529-1530; 1919, §7536, 7538, p.
2230, 1922, §786, 788, pp. 562-563).
West Virginia. An act limiting real actions and right of entry, passed February 5, 1831,
limits real actions and right of entry to 15 years (Acts 1831, Ch. 30, §1, p. 98). An amended
to the Virginia code, passed on March 27, 1861, set 15 years limitation to lands lying east of
the Alleghany mountains, and 10 years to land lying west of it (Laws 1861, p. 42). The 10
years limitations remained in power in the state of West Virginia (Code 1870, Ch. 104, §1, p.
546; Code 1887, Ch. 139, §2915, p. 698; Code 1891, Ch. 104, §1, p. 726; Code 1900, Ch. 104,
§1, p. 775; Code 1914, Ch. 104, §4414, p. 1982; Code 1923, Ch. 104, §1, p. 1911).
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