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Abstract

This dissertation presents three essays on topics that lie at the intersection of de-

velopment and labor economics. The essays relate to poverty and inequality in the

United States and internationally, focusing on labor markets, housing markets, and

human capital. The �rst essay sheds light on how land use regulation a�ects local eco-

nomic development, operating through local housing and labor markets. I study this

topic in the context of federally recognized American Indian reservations, where land

tenure categories include fee simple land, which is free from transaction restrictions,

and trust land, which is held in trust by the US federal government and associated

with restrictions on transactions. Drawing on a range of hard-to-access microdata

products, my analysis indicates that land use regulation lowers local wages and em-

ployment but that it is possible to foster economic development without changing the

status of the land. In fact, land use regulation increases the likelihood that the local

population bene�ts from demand-driven, place-based policies. Using casino adoption

on reservations as local labor demand shocks, I �nd that reservations with a larger

share of land in trust experience larger increases in real wages following economic

shocks. The second essay paints a picture of poverty in rural America with a partic-

ular focus on relating the Black-White wealth di�erential to the Black-White human

capital di�erential. Using a low-asset subgroup of the rural population, I show that

when the wealth gap narrows, we are less likely to observe that Blacks have higher

rates of high school non-completion and teenage motherhood. This essay establishes

two important insights that help explain the observed race gaps in cities: (i) Black-

White di�erences in wealth are much larger in urban areas than rural areas, and

(ii) household income may not accurately re�ect poverty. The third essay turns to

poverty in low-income countries, focusing on labor market frictions and employment
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outcomes in South Africa. In this essay, I describe the design and implementation of a

large-scale �eld experiment that tests whether an online professional networking plat-

form changes the labor market engagement of youth. Speci�cally, my co-authors and

I test whether training young work-seekers to use LinkedIn improves their employ-

ment outcomes. We �nd that the LinkedIn treatment rapidly increases employment

at the extensive margin.
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Chapter 1

Introduction

This dissertation presents three essays on topics in development and labor economics,

focusing on labor markets, housing markets, and human capital. The �rst essay exam-

ines the e�ect of property rights on economic development within local labor markets,

including how property rights change the equilibrium response to place-based policies.

It does so in the context of federally recognized American Indian reservations, where a

fraction of the land is held in trust by the US federal government and associated with

restrictions on transactions. I �nd that incomplete property rights on reservations

are responsible for lower wages and higher levels of unemployment. The direction

of these �ndings is robust to an instrumental variables approach to dealing with the

endogeneity of property rights. Next I shed light on the extent to which place-based

policies can improve economic outcomes on reservations. I use a spatial equilibrium

framework to study the incidence of casino adoption, a place-based policy unique

to reservations. The key insight from the model is that incomplete property rights

impose frictions in the housing market that lower the migration response to casino

adoption, improving the likelihood that the local population bene�ts. Consistent

with the model's predictions, I �nd that casino adoption raises average wages and

that the wage e�ect is greater on reservations with more land in trust. My estimates

also suggest that wage increases correspond to welfare improvements. This paper

provides insights into how place-based policies and property rights jointly shape eco-

nomic outcomes through changes in the labor market, the housing market, and the

mobility of workers.

The second essay sheds new light on the way that poverty a�ects individual well-
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being with a particular focus on the link between wealth and behavioral outcomes.

Income-based measures of poverty abstract away from potentially important deter-

minants of living standards such as neighborhood quality and the ability to insure

against negative shocks. Drawing on this insight, I re-examine the well-established

relationship between race and behavioral outcomes such as education and fertility, a

relationship that has been shown to exist among individuals at the same low level of

income. In this paper, I argue that the observed race gap may be explained by poverty

when poverty is more broadly conceptualized. First, I make a case for studying race

and poverty within the rural context in addition to the urban context within which

these topics historically have been studied. Using the 1970 neighborhood samples in

the public census data, I show that low-income Whites in cities tend to live in more

privileged neighborhoods than low-income Blacks but that neighborhood quality is

more evenly distributed in rural areas. Second, I make a case for relying on asset-

based measures of poverty in addition to income-based measures. Using housing as

a measure of permanent income, I �nd that the race gap reverses direction within

the low-asset subgroup of manufactured housing residents. Taken together, I present

evidence that suggests that the race gap may be driven by features of urban areas

and by di�erences in wealth.

The third essay describes an intervention designed to tackle the challenge of high

youth unemployment that prevails in many parts of Sub-Saharan Africa and globally.

Several types of labor market frictions may impede young work-seekers' employment

opportunities, including limited access to labor market information, exclusion from

social or professional networks, and high search costs. At the same time, �rms may

struggle to screen applicants with weak signals of productivity. This research exper-

imentally tests whether providing training on using the digital professional network-

ing platform, LinkedIn, changes the labor market outcomes of youth in South Africa.

2



We measure the employment and behavioral outcomes of participants in a short-term

job training program in urban South Africa before, at the end of, and six and twelve

months after the training program using surveys and administrative data. We �nd

that treatment rapidly increases employment and that the results persist in magni-

tude but become statistically insigni�cant over time. We also �nd that the treatment

increases LinkedIn usage at the extensive and intensive margins. Our results suggest

that the key mechanism is providing work-seekers and/or employers with better in-

formation. This essay was co-authored with Eric Johnson, Robert Garlick, Marissa

Gargano, and Patrick Shaw. I am responsible for the research design, analysis, and

writing, as well as any errors in this essay.
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Chapter 2

Property Rights, Place-Based Policies, and

Economic Development

2.1 Introduction

Complete property rights are generally regarded to be important for economic devel-

opment (North, 1981). Property institutions have been found to explain cross-country

di�erences in investment, per capita income, and economic growth (Acemoglu and

Johnson, 2005; Acemoglu et al., 2001). According to evidence from within coun-

tries, these di�erences arise through a number of channels. For instance, property

rights have been shown to in�uence individual investment and labor supply behav-

iors through (i) security of tenure (Field, 2005, 2007; Besley, 1995); (ii) access to

credit (Carter and Olinto, 1998; Alston et al., 1996; Atwood, 1990); and (iii) gains

from trade (Lanjouw and Levy, 2002). Although there is a large body of empirical

evidence on the e�ects of property rights at the macro and micro levels, relatively

little is understood about the role of property rights at the local, or regional, level.1

I address this question in the context of federally recognized American Indian

reservations, where average per capita income, employment, and housing quality

persistently lag behind the rest of the United States (Akee and Taylor, 2014; Listokin

et al., 2006). Reservations are characterized by a patchwork pattern of land tenure

ranging from full, private ownership of fee simple land to leasehold ownership of

trust land.2 Trust land is held in trust by the US federal government on behalf of

1Aragon (2015) examines the role of property rights on local economies in the context of First
Nations' reserves in Canada. He �nds that a policy change to strengthen property rights acted
as a local demand shock on the reserves.

2The term �land tenure� refers to the institution that determines rights to use of the land.
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an individual member of the tribe or on behalf of the tribe itself. Fee simple land

is free from transaction restrictions, whereas trust land is associated with a host

of restrictions on transactions and collateralization. Similar to low-income country

settings where property rights are incomplete, the restrictions imposed by trust status

reduce gains from trade and access to credit. In contrast to many of these other

settings, however, rights to trust land are well de�ned and enforceable in a court of

law.

To examine how incomplete property rights a�ect the level of local economic

outcomes on reservations, I rely on a conceptual framework that borrows from the

literature on local labor markets (Kline and Moretti, 2014; Moretti, 2011; Glaeser

and Gottlieb, 2009).3 I treat reservations as geographically distinct localities where

labor market activity is a function of local policies such as property institutions. I

allow trust status to introduce speci�c market distortions that a�ect the functioning

of the labor market, the housing market, and the movement of people on the reser-

vation. I hypothesize that credit constraints and contracting constraints imposed by

trust status shift the demand for labor downward. This e�ect operates through �rm

investment and human capital accumulation. Market distortions of various forms in-

crease �rm costs, deterring �rm entry. Credit constraints contribute to the creation

of a lower-skilled population, reducing the local productivity of labor. Both forces

suggest that reservations with a larger share of land in trust experience lower average

wages.

To test this hypothesis, I construct a novel dataset that combines restricted-use

demographic Census microdata with new reservation-level data on land ownership.

With these data, I am able to address long-standing questions about the e�ects of

3Localities that are geographically distinct are often characterized by di�erent industries and local
policies, resulting in regional di�erences in labor market activity within the same country. The
concept of local labor markets has been used to explain regional disparity in worker wages, factor
productivity, and �rm innovation.
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property institutions on reservations. The con�dential Census data identify whether

an individual resides on a reservation, enabling me to de�ne reservations as local labor

markets and disentangle economic outcomes on the reservation from the surrounding

areas. In contrast, especially if population sizes are small, public data sources do

not report many of the variables of interest within reservation boundaries. The land

ownership data, which I obtained directly from the Bureau of Indian A�airs (BIA)

in 2018, are the most comprehensive data of their kind since the BIA last publicly

released the data in the 1980s. These data provide an up-to-date snapshot of the

composition of land tenure on every reservation in the United States.

I adopt an empirical approach that enables me to overcome the classic challenge

of the endogeneity of property rights. I rely on an instrumental variables (IV) ap-

proach that arises from geography and the historical process that determined the

assignment of property rights on reservations. My strategy uses information about

the relationship between soil quality, agriculture, and the price of land at the time of

the assignment of property rights. Property rights were assigned in accordance with

the price of land in the late 19th and early 20th century. At that time, the price of

the land was determined by the land's agricultural productivity. Prior to technolog-

ical innovation, agricultural productivity hinged on soil quality. My instrument is a

long-run measure of soil quality that predicts the share of land in trust by reserva-

tion. I condition on a di�erent measure of soil quality that re�ects the productivity

of the land today to account for the potential link between long-run soil quality and

economic outcomes today.

My results are broadly consistent with the predictions of my conceptual frame-

work. I �nd that the higher the share of land in trust on a reservation, the lower

the wages and levels of employment. IV regressions yield estimates that are larger

than those from ordinary least squares regressions. In addition, my results suggest
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that reservations with a larger share of land in trust experience higher average rental

prices for housing units and that higher prices are likely driven by a relative lack of

new construction.

The evidence that incomplete property rights depress the local labor market sug-

gests that issuing fee patents to trust land would foster economic development on

reservations; however, the question of whether to change the status of the land is not

straightforward. There are several reasons why tribes may bene�t from maintain-

ing land in trust status. First, trust land is under federal or tribal jurisdiction and

not subject to state or federal property taxes. Second, because there are no restric-

tions on sales on fee land, it is often owned by non-Indians and disenfranchised from

tribal governments despite being part of the reservation. Scholars and tribes alike

have expressed concern over the continued loss of land and the threat to native cul-

tural practices that accompany this disenfranchisement. The protections associated

with trust status provide motivation to study whether other policies would foster

development on reservations. In particular, could place-based policies targeted at

reservations overcome some of the deleterious e�ects of incomplete property rights?4

According to standard theory, the direct e�ect of a place-based policy that in-

creases the demand for local labor is an increase in wages, inducing migration into

the targeted locality (Rosen, 1979; Roback, 1982). Housing supply then increases

to meet new levels of demand for housing. The housing response is delayed and in-

complete, leading to an increase in housing prices. Assuming perfect mobility, real

wages remain unchanged, and the local population does not necessarily bene�t. This

equilibrium suggests that it is di�cult to justify place-based policies from a welfare

perspective when markets are functioning perfectly. Based on the literature on place-

based policies, frictions in the labor market, the housing market, or worker mobility

4Place-based policies are spatially targeted interventions designed to stimulate economic growth
in a speci�c, economically lagging locality.
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change the process of re-equilibration, thereby changing the incidence of the demand

shock (Kline and Moretti, 2014). I hypothesize that the market distortions associ-

ated with incomplete property rights increase the likelihood that the local population

bene�ts from labor demand shocks on American Indian reservations.

Drawing on Busso et al. (2013) and Suarez Serrato and Zidar (2016), I build a

general spatial equilibrium model where the elasticity of housing supply varies by

land tenure category. Because transactions in the housing market are encumbered on

trust land, the housing supply is less responsive to increases in demand. I show that

the lower the elasticity of housing supply, the lower the elasticity of e�ective labor

supply, yielding the prediction that wages increase by more on reservations with a

larger share of land in trust. The model does not provide a clear prediction about how

property rights a�ect rental prices or migration. The welfare e�ects are theoretically

ambiguous, because real wages depend on the relative size of wage increases and

rental price increases.

To test whether incomplete property rights a�ect the incidence of local labor

demand shocks, I rely on a type of local economic shock that is unique to Ameri-

can Indian reservations. Speci�cally, I use casino adoption, which past research has

shown to be responsible for increased economic activity on reservations (Evans and

Topoleski, 2002; Gerstein, D. et al., 1999; Taylor et al., 2000). I examine the incidence

of tribal gaming in the local labor market context using a conditional di�erences-in-

di�erences approach that accounts for selection into gaming based on observable

characteristics. I �nd that casino adoption has large, positive e�ects on wages, earn-

ings, and rental prices. On the average reservation, wages increase by almost 30%. As

predicted, the treatment e�ect is heterogeneous by land tenure type. Casino adoption

has a greater e�ect on wages on reservations with a larger share of land in trust. In

fact, the wage gap due to incomplete property rights disappears. In contrast, the gap
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in housing prices widens. My results suggest that frictions in the housing market on

trust land discourage some amount of migration and encourage migrants to locate

o� the reservation.

With this research, I provide evidence on how place-based policies and property

rights jointly shape economic outcomes. The literature on the incidence of local la-

bor demand shocks typically implicitly assumes that all land is privatized and that

ownership rights are easily transferable. Several previous papers have introduced

costly migration into the spatial equilibrium framework (Morten and Oliveira, 2014;

Bound and Holzer, 2000; Topel, 1986; Notowidigdo, 2011); however, with the excep-

tion of Hsieh and Moretti (2015), few have directly explored how costly migration

may be related to constraints in the land market. I provide empirical evidence on

the equilibrium response to a demand shock in a setting where land use regulations

are responsible for restricting housing supply. This is relevant to the broader liter-

ature on land and housing market frictions like residential construction regulations

(Quigley and Raphael, 2005; Kok et al., 2014; Miller, 2012). My paper is one of the

�rst to provide empirical motivation for directly positioning the study of one speci�c

type of land use regulation, property institutions, in the spatial framework.5

My second contribution is to the literature on property institutions and economic

development of American Indian reservations. A small but growing body of research

links trust land on reservations to agricultural productivity and e�ciency, income,

housing values, and business investment (Trosper, 1978; Carlson, 1981; Anderson and

Lueck, 1992; Leonard et al., 2018; Akee, 2009; Akee and Jorgensen, 2014). I comple-

ment these studies by directly studying how property institutions a�ect tribes' ability

to translate local economic shocks into welfare improvements for tribal members. I

explicitly consider how incomplete rights could a�ect the functioning of several in-

5Again, Aragon (2015) is the only other paper I am aware of that takes this approach to studying
property rights.
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terconnected markets in a general equilibrium framework. My identi�cation strategy

accounts for the endogeneity of property rights using a measure of land quality as an

instrumental variable. I �nd that land quality is strongly predictive of the composi-

tion of property rights on a reservation, suggesting that past estimates that did not

take into account the endogenous assignment of rights were likely biased.6

Finally, my study sheds light on ways in which American Indian workers on reser-

vations may bene�t from place-based policies that do not involve issuing fee patents

to trust land. Although federal trusteeship over trust lands is marked by layers of

bureaucracy and rigid constraints, e�ectively limiting the tribe's ability to assert its

sovereignty, trust status may protect Indian lands from alienation and state inter-

ference. The results of my research provide motivation for a middle ground, such

as pursuing policies that work to reduce transaction costs in the housing market

while operating within the existing system of government trusteeship. These insights

could also be applied to low-income countries sharing some of the same institutional

features of Indian reservations.

The rest of the paper is organized as follows. Section 2.2 describes the systems of

land tenure on federally recognized reservations and the evolution of casino gaming.

Section 2.3 introduces the conceptual framework underlying my analyses, and Section

2.4 describes the data used to perform the analyses. Section 2.5 details the identi�ca-

tion strategy, including my approach to dealing with the endogeneity of land tenure

and with non-random selection into gaming. In Section 6.7, I present the results from

three sets of analysis: the level e�ect of land tenure (Section 2.6.1), the level e�ect

of tribal gaming (Section 2.6.2), and the interaction between land tenure and tribal

6The papers with the cleanest identi�cation strategy are Akee (2009) and Akee and Jorgensen
(2014). Both rely on the random assignment of property rights on the Agua Caliente Reservation
in California. The �rst paper estimates the e�ects of lease length restrictions on housing values.
The second tests for di�erential business investment on trust parcels and fee parcels. I add to
these papers by broadening the scope of the study to include reservations from across the country
and to include additional outcome measures.
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gaming (Section 2.6.3). In Section 2.6.4, I discuss how to interpret these results as

welfare e�ects. Section 2.7 gives my concluding remarks.

2.2 Background

This section describes the local institutions motivating my research design.7 I ex-

ploit heterogeneity in the systems of land tenure on reservations to study economic

outcomes in places where there are more and fewer restrictions on land use, sales,

and mortgaging. In this section, I describe how variation in land tenure systems

today is largely the result of historical legislation. Variation in the assignment of

property rights in the late 19th and early 20th centuries was driven by variation in

observable land quality. I use this information to construct instruments that capture

long-run land quality and predict variation in property rights. With this research,

I also study how systems of land tenure a�ect the general equilibrium response to

local labor demand shocks. I rely on casino gaming shocks as local labor demand

shocks unique to federal reservations. Casino adoption is an example of a place-based

policy that induces a large, permanent, one-time increase in demand for local labor.

In this section, I brie�y discuss the legislation that gave rise to the evolution of tribal

gaming.

2.2.1 Systems of Land Tenure on Federal Reservations

Land tenure on federally recognized reservations is characterized by a patchwork

pattern of ownership that is largely due to one important piece of legislation: the

1887 General Allotment Act, or the Dawes Act. The Dawes Act was responsible

for dividing up reservation land into individual parcels�typically of sizes consistent

with those in the Homestead Act�and assigning ownership of the allotments to

7More of the historical background appears in Appendix 6.1: Relevant American Indian History.
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individual members of the tribe (McChesney, 1990).8 Allotted lands were initially

issued �trust patents,� creating a trusteeship with the US federal government, which

abrogated management to the Bureau of Indian A�airs and prevented sales for 25

years.9 Reservation lands in �surplus� after the process of allotment were issued fee

patents and auctioned o� to outside parties. Remaining land that was neither sold

nor allotted was taken into trust by the federal government on behalf of the tribe.

The process of allotment was carried out in an idiosyncratic way. The agency

superintendents assigned to each reservation had some discretion with respect to

the size and location of the allotments, so the resulting ownership patterns di�ered

across reservations. There is some evidence that reservations located on the most

productive lands were allotted �rst and reservations in remote locations were not

allotted until transportation improvements increased the price of land there (Carlson,

1983). A small number of reservations, such as the Red Lake Indian Reservation in

Minnesota and many of the reservations in the Southwest, avoided allotment entirely.

Even within a given reservation, the process of allotment was strongly related to

the economic interests of white settlers. Carlson (1983) uses a capture model and

information about various pieces of legislation to demonstrate that the Bureau of

Indian A�airs was in�uenced by budgetary pressures and responded by opening up

reservation lands for sale to non-Indians. My estimation strategy uses information

about the systematic aspects of the assignment of property rights to motivate an

instrumental variables approach.10

The systems of land tenure on federally recognized reservations today are a relic of

the Dawes Act. There are two main categories of land tenure: full, private ownership

8160 acres per family, 80 acres per single person over the age of 18, and 40 acres per person under
the age of 18.

9In 1906, the Burke Act shortened the 25-year restriction on sales under certain conditions. More
information about this revision to the stipulations of the Dawes Act is contained in Appendix 6.1.

10This is discussed in detail in Section 2.5.
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of fee simple land; and leasehold ownership of trust land. Land that was initially

allotted for members of the tribe roughly corresponds to individual trust land today;

land that was issued a fee patent and auctioned o� corresponds to fee simple land

(fee land); land that was neither allotted nor sold corresponds to tribal trust land.11

Changes to land tenure status were common until the 1934 Indian Reorganization

Act, which repealed the Dawes Act and o�cially ended the allotment of reservations.

Between 1934 and now, a few notable events and policies have been accompanied by

changes in land tenure composition on reservations, but the historical allocation of

land rights to a large extent has persisted throughout time.12

Table 2.1 describes several key distinctions between the di�erent categories of

land tenure on reservations. First, trust land is not readily transferable. Individual

trust land may be sold or leased only with approval from the Secretary of the In-

terior; tribal trust land may not be sold at all. Trust land is also associated with

restrictions on mortgages and collateralization, with restrictions being more binding

for tribal trust than individual trust. Fee land�like other privately owned land in

the United States�is free from restrictions on sales. Although there are distinctions

between tribal and individual trust land�most notably in terms of the issue of frac-

tionation�both types of trust land are characterized by restrictions on transactions,

which is in contrast to fee land.13 Another key di�erence between trust and fee land is

11Note that there is another category of land tenure, restricted land, which includes federal land
such as national parks. Restricted land makes up a small percentage of total land area. Although
it is di�cult to quantify due to the lack of public data, my 2018 land ownership data suggests
the area of a reservation that is considered restricted is 2% of the area of the reservation in trust.

12Prior to 2004, non-Indian spouses could not inherit trust land, generating an incentive to convert
trust land to fee land. The American Indian Probate Act was passed in 2004, slowing this
conversion of trust to fee. Following the Cobell v. Salazar class-action lawsuit, settled in 2009
for billions of dollars, a push was made to buy back fractionated individual trust parcels and put
them into tribal trust. This would not a�ect the share of fee land on the reservation but would
a�ect the individual-to-tribal-trust ratio. I can quantify changes in land tenure between 2003 and
2018 with my data, but it is di�cult to do so outside of that time range.

13Fractional ownership occurs when multiple parties hold undivided interests in the land. It is the
result of inheritance rules. More information about land fractionation is included in Appendix
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in terms of jurisdictional authority over the land. Fee land is under state jurisdiction

and subject to state or federal property tax. Trust land is under federal or tribal

jurisdiction and is not subject to state or federal property tax.

According to the 2018 land ownership data, the median reservation has approxi-

mately 60% of its land base in trust, although there is a great deal of variation within

and across reservations.14 Because there are no restrictions on fee land, it is often

owned by non-Indians, resulting in additional variation in terms of the demographic

makeup of reservations. In the sample used in analysis, an individual residing on a

reservation is equally likely to be American Indian or White.

The complex systems of land tenure on federal reservations in the United States

are unique in many ways, although they share some similarities with other Indigenous

property institutions around the world. For example, the process of allotment did

not privatize reservation land in the traditional sense. Instead, it was responsible

for creating a government trusteeship similar to the system governing the Indigenous

reserves in Canada. Tribal trust land in the United States also shares some of the

characteristics of Indigenous lands in Mexico, Ghana, Peru, and sub-Saharan Africa.

Unlike in many of these settings, however, trust land on federal reservations in the

United States is not uniformly communal in nature (Aragon and Kessler, 2018).

Furthermore, in contrast to Canadian reserves, leasehold interest in individual trust

land may be transferred, albeit with approval of the Secretary of the Interior.

6.3.3. Throughout this paper the main distinction I draw is between fee land and trust land. I do
disaggregate tribal and individual trust land for some of the analysis, which I display in Appendix
6.7.

14Variation in land tenure type within a reservation is referred to as �checkerboarding�
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Table 2.1: Land Tenure Categories on Reservations

Characteristics Trust Land Fee Simple
Land

Land Tenure Individual Tribal

Legal Title US federal
government holds
in trust for the
individual

US federal
government holds
in trust for the
tribe

Individual

Bene�cial Title Individual Tribe Individual

Mortgage-
Collateral
Status

Mortgaged with
approval of the
Secretary of the
Interior (SOI).
With the consent
of the SOI,
interest in land
may be sold to a
person who is not
a member of the
tribe if
foreclosure is
inevitable or if
the property
cannot be
transferred
within the tribe.

Land cannot be
mortgaged or
sold. Loans
secured by
leasehold interest
in tribal trust
lands are
permissible.

Can be readily
mortgaged;
however, in some
cases, use of fee
simple land on
reservations may
be subject to
tribal sovereignty.

Fractional
Ownership

Fractional
interests in
individual trust
land do occur

Not an issue Not an issue

Subject to
Federal/State
Taxation

No No Yes

Notes: This table is largely based on (Listokin et al., 2006, p.99).

2.2.2 The Evolution of Tribal Gaming

The opening of a bingo hall on Seminole land in 1978 in Hollywood, Florida, spurred

a series of court cases, ultimately reaching the Supreme Court and resulting in the
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1988 passage of the Indian Gaming Regulatory Act (IGRA). The IGRA declared that,

as sovereign nations, federally recognized tribes such as the Seminole are permitted

to conduct gambling operations on trust land that otherwise may not be legal under

state or federal regulations. Technically, the IGRA established that state authority

was prohibitory, not regulatory. In other words, the IGRA only allows for tribal

gaming in states where those activities are already permitted in some form. In

practice, this provision is not strictly interpreted.15 The IGRA created the National

Indian Gaming Commission (NIGC) to regulate tribal gaming and established a

three-class structure of gaming with di�erent levels of state involvement.16 Casino

gaming rapidly proliferated following the passage of the IGRA, although the growth

in casino adoption slowed dramatically in the 1990s (see Figure 6.4 in Appendix 6.8).

Today, more than 400 tribal gaming facilities are operational across the United

States, generating tens of billions of dollars annually in revenue (National Indian

Gaming Commission, 2017). Past research has established that casino adoption is

responsible for increased economic activity on reservations (Gerstein, D. et al., 1999;

Evans and Topoleski, 2002; Evans and Kim, 2006), but little is known about the

e�ects of tribal gaming within the local labor market framework.17 Even less is

understood about how property institutions change the impact of casino adoption.

15For example, the Foxwoods Resort Casino, one of the largest casinos in the country, is located in
Connecticut, which permitted nonpro�ts to host casino events for fundraising. Those agreements
are worked out between the tribe and the state in the tribal-state compact.

16Class I gaming is traditional tribal card games, over which the state has no regulatory power.
Class II gaming is bingo and related games, which is regulated by the tribal government and
the NIGC. Class III gaming includes all other games like Las Vegas�style casino games. Tribes
must negotiate compacts with the state to have Class III gaming, but states are not permitted to
revenue share.

17The evidence on the social impact of casino adoption is mixed (Taylor et al., 2000; Wolfe et al.,
2012; Evans and Topoleski, 2002).
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2.3 Conceptual Framework

In this section, I adapt a spatial equilibrium model to illustrate how property in-

stitutions on reservations a�ect local economic outcomes and a�ect the way local

economic outcomes respond to economic shocks. First I use the model to discuss how

credit constraints and contracting constraints associated with trust status introduce

frictions in the labor market that shift the demand for labor. The model suggests

that the level e�ect of incomplete property rights is lower average wages. Drawing on

Suarez Serrato and Zidar (2016), I then use the model to generate predictions about

how property institutions a�ect the re-equilibration of the housing and labor markets

following a local labor demand shock in the form of tribal gaming. The key insight

from the model is that trust status lowers the elasticity of housing supply, which in

turn reduces the e�ective labor supply, yielding the prediction that wage increases

due to the demand shock are increasing with the share of land in trust.

In accordance with the literature, I de�ne federal reservations to be relatively

clearly delineated local labor markets (Kline and Moretti, 2014; Moretti, 2011; Glaeser

and Gottlieb, 2009). They are geographically distinct localities, characterized by

speci�c industries and local policies, resulting in regional di�erences in labor market

activity.

2.3.1 Labor Demand

Assume ach reservation r has one type of �rm that hires workers to maximize prof-

its.18 Firms produce goods according to Cobb-Douglas decreasing returns to scale

technology with labor Lr and capital Kr inputs:

yr = ZrL
θ
rK

γ
r

18Here I have only one type of worker, although the model could be extended to include two types
of workers di�erentiated by skill or by tribal a�liation.
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where θ, γ ∈ (0, 1) and θ + γ < 1. Zr is the local productivity level on the

reservation. Firms set the wage rate wr equal to the marginal product of labor, so

labor demand is given by:

LDr (wr) =
(θZrK

γ
r )

1/(1−θ)

w
1/(1−θ)
r

Workers hold heterogeneous preferences and supply a �nite amount of labor, so

di�erences in labor demand across reservations result in unequal wages across reserva-

tions. Derived demand for labor varies across reservations due in part to di�erences in

property institutions. Property institutions are de�ned at the level of the reservation

based on the composition of the two categories of land tenure L = Trust, Fee, where

trust land is associated with incomplete property rights. Incomplete property rights

a�ect the demand for local labor through at least two channels: the credit channel

and the transaction cost channel. As discussed, there are legal prohibitions on the

collateralization of trust land, which presents obstacles to accessing credit. Credit

constraints have been shown to inhibit human capital accumulation, suggesting that

Zr is lower on a reservation with a larger share of land in trust (Jacoby and Skou�as,

1997). Therefore, a reservation characterized by a larger share of land in trust has a

lower average marginal product of labor, yielding lower wages.

In addition, trust land is associated with disproportionately high transaction

costs. The term �transaction cost� refers to the reality that leasing or buying struc-

tures on trust land is a slow and encumbered process. Transaction costs are not

necessarily pecuniary costs; they are costs associated with uncertainty, administra-

tive challenges, and waiting. Transaction costs increase �rm operational costs. For

example, lease length restrictions increase costs in the form of uncertainty.19 Higher

costs may deter �rm entry, leading to lower wages conditional on labor supply.20

19Trust land is associated with tribal jurisdiction, and uncertainty may also be related to the tribal
court's ability to adjudicate.

20Lower average wages may also result from �rms passing operational costs on to workers through
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Taken together, this framework generates predictions about how incomplete prop-

erty rights shift the labor demand curve both through �rm investment and human

capital accumulation.21 Holding all else constant, reservations with a larger share of

land in trust experience lower average wages.

2.3.2 Labor Supply

On the supply side, worker i chooses where to live and whether to work by maximizing

her Cobb-Douglas utility given by:

uir = logwr − α log pr + Ar + ξir

= vr + ξir

which takes into account wages wr, rental prices pr, amenities Ar, and an idiosyn-

cratic preference term.22 The individual and choice speci�c error term, ξir, represents

heterogeneity in the valuation of local amenities, allowing workers to be inframarginal

to place. Reservations are native homelands and cultural centers for tribal members

and therefore not otherwise equivalent to another locality, with other amenities being

held constant. The term α re�ects the �xed share of income spent on housing and vr

represents the mean utility.

the wage bargain (Hamermesh, 1989; Bloom, 2009).

21There is some evidence of low levels of business activity on reservations irrespective of land
tenure (Harrington, 2012; Miller, 2012; Akee et al., 2017). The evidence for the link between
land tenure and business investment, however, is small and inconclusive (Akee and Jorgensen,
2014; Aragon, 2015).Aragon (2015) �nds that the strengthening of property rights on Canadian
reserves is responsible for an increase in the number of deals made with mining companies. Akee
and Jorgensen (2014), on the other hand, �nd that trust status is not linked to �rm investment.
The Akee and Jorgensen study, however, only examined �rm activity on one reservation and
looked at the impact of trust status after the lease length restriction had been lifted.

22Note that this speci�cation implicitly includes transfer payments in wages and includes govern-
ment services in amenities. I assume that land is owned by absentee landlords and that all workers
can live in housing on land of either category of land tenure.
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The size of the local population Nr is determined by the number of workers for

whom:

uir = max vr′
r′

+ ξir′

2.3.3 Housing

Each worker demands a single unit of housing rented at rate pr. Housing demand

is given by: HD
r = Nrαwr

pr
. The supply of housing is an increasing function of rental

prices pr and local housing productivity, Br: H
S
r = G(pr, Br) ≡ (Brpc)

ηr , assuming

constant housing supply elasticity ηr. The number of housing units constructed is

therefore an increasing function of the number of workers and land use regulations.

The category of land tenure dictates the degree to which the regulatory environ-

ment constrains housing production; however, the predicted e�ect of trust status on

rental prices is unclear a priori. Restricting the supply of housing leads to higher

housing prices, but if trust status is responsible for some degree of out-migration,

lower demand for housing may keep housing prices low. The e�ect of incomplete

property rights on rental prices is therefore left as an empirical question.

2.3.4 Tribal Gaming Shocks

Now I introduce tribal gaming into the conceptual framework to examine how in-

complete property rights a�ect the way local markets respond to a place-based pol-

icy responsible for a labor demand shock. Tribal gaming is a place-based economic

activity, legally con�ned to the boundaries of a reservation to generate revenue for

the tribe and tribal members residing there.23

23Although revenues may be shared in the form of per capita payments with tribal members living o�
the reservation, the majority of the pro�ts from gaming are invested in infrastructure, education,
and other development projects on the reservation.
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According to the standard spatial equilibrium framework, the direct e�ect of

a local labor demand shock is an increase in nominal wages by an amount equal

to the productivity increase (Rosen, 1979; Roback, 1982).24 Higher wages in the

locality induce migration of workers from other localities. The local labor supply

response is determined by a number of factors including wages, cost of living, and

amenities. Higher wages increase the budget of the residents of the locality, raising

demand for non-traded goods like housing. Higher demand for housing, paired with

an inelastic housing supply, leads to higher housing prices. Real wages therefore

remain unchanged in equilibrium and only the owners of non-traded capital bene�t.25

Adaptations of the standard Rosen-Roback model describe ways in which mar-

ket distortions change the equilibrium response to a labor demand shock, generat-

ing the result that spatially targeted interventions bene�t the targeted population

(Moretti, 2011). For example, to the extent that some unemployment is involuntary,

demand-side development interventions may improve the welfare of workers (Kline

and Moretti, 2014; Austin et al., 2018). I hypothesize that the institutions that

govern the land may generate these conditions. The underlying reason is that hous-

ing market frictions imposed by incomplete property rights a�ect the labor supply

response to the demand shock.

Suarez Serrato and Zidar (2016) demonstrate that, given the assumption that ξir

in the worker problem is i.i.d. type I extreme value, the housing market clearing

condition yields the following e�ective elasticity of labor supply:

εS ≡ (
1 + ηr − α

σ(1 + ηr) + α
) =

1− α
1+ηr

σ + α
1+ηr

(2.1)

24This assumes homogenous labor, perfectly competitive labor markets, and no unemployment.

25For example also assuming that local labor is not used for housing production.
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where the local labor supply response is a function of the housing supply elasticity

and σ re�ects the dispersion of the idiosyncratic preferences.

Equation (2.1) clearly illustrates how di�erential housing supply elasticities gen-

erate di�erential labor supply elasticities. The e�ective labor supply is higher with

higher values of ηr. In the extreme case of ηr = ∞, labor supply depends only

on idiosyncratic preferences: εS,∞ = 1
σ
. Toward the other extreme, when ηr = 0,

εs,0 = 1−α
σ+α

< 1
σ
= εS,∞. In other words, when no new housing units can be con-

structed, the e�ective labor supply is low and depends on individual preferences and

the �xed housing expenditure share. Intuitively, workers are less likely to choose to

move to a locality where there is a relative shortage of housing.

In this setting, the tightness of the housing market depends on land tenure. As

discussed, trust land is associated with high transaction costs. The costs of transact-

ing in the housing market reduce construction, restrict the supply of housing, and,

to a certain extent, slow population growth (Glaeser and Gottlieb, 2009).26 Di�er-

ential transaction costs generate di�erential housing supply elasticities. ηT and ηF

re�ect the housing supply elasticity on trust land and on fee land, respectively, where

ηFr > ηTr . This relationship captures the fact that housing production is more con-

strained on trust parcels than on fee parcels. The aggregate housing supply elasticity

is therefore a weighted average based on the share of land in trust status sT and the

share in fee status sF :

ηr = ηTr (s
T
r ) + ηFr (s

F
r )

26Irrespective of land tenure, the quantity of occupied housing per capita on American Indian reser-
vations is lower than it is in the rest of the country. Based on the housing statistics from the
2006-2010 ACS, 11% of American Indians on reservations met the Housing and Urban Devel-
opment de�nition for overcrowding (Pettit et al., 2014) Although rent-to-own programs liek the
Mutual Help Program have improved rates of home ownership, the average reservation continues
to have a disproportionate ratio of mobile homes to single-family homes. Despite the availability
of land, much of the land on the reservation may be unsuitable for development. Given the myriad
administrative processes that inhibit the �nancing of housing on trust land, all else being equal,
housing supply would be even less responsive on trust land than on fee land.
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Following earlier arguments, the lower the elasticity of housing supply, the lower

the elasticity of labor supply. From Equation (2.1), ηFr > ηTr implies εS,F > εS,T . The

model illustrates that, through frictions in the housing market, trust status inhibits

the labor supply response to a local labor demand shock like casino adoption.

The opening of a casino on reservation r permanently shifts labor demand out-

ward. Following Suarez Serrato and Zidar (2016), assuming full labor force participa-

tion and market clearing conditions, tribal gaming has the following e�ect on wages,

rental prices, and population:

∂wr
∂Casinor

=
4LDr
εSr − εDr

(2.2)

∂pr
∂Casinor

= (
1 + εSr
1 + ηr

)(
∂wr

∂Casinor
) (2.3)

∂Nr

∂Casinor
= εSr (

∂wr
∂Casinor

) (2.4)

where the symbol 4 denotes a percentage change, LDr is labor demand, and εDr is

the elasticity of labor demand. Equations (2.2) through (2.4) indicate that the level

e�ect of casino adoption is an increase in wages, rental prices, and local population.

Because εsr and ηr are not constant across land tenure categories, the treatment e�ects

are heterogeneous by land tenure.

Equation (2.2) indicates that reservations with a greater share of land in trust,

which have a lower e�ective labor supply elasticity, experience greater increases in

wages due to the tribal gaming shock. Intuitively, higher wages are required to

compensate workers to move to a locality where they incur higher costs. The e�ect
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of property institutions on rental price in�ation and population growth is theoretically

ambiguous.

2.3.5 Welfare

Higher nominal wages alone do not signify welfare improvements. Busso et al. (2013)

demonstrate that changes in worker welfare can be calculated from changes in mean

utilities on the shocked locality.27 It follows that the e�ect of tribal gaming on the

welfare of workers on reservation r is given by:

(
∂Nr

∂Casinor
)σ =

∂wr
∂Casinor

− α ∂pr
∂Casinor

(2.5)

which can be approximated as the percent change in real wages: ln(wr)−αln(pr).

Equation (2.5) is a reformulation of Roy's Identity, indicating that welfare depends

on nominal wages and rental prices.

This model generates the prediction that a tribal gaming shock induces a greater

change in wages on reservations with a larger share of land in trust. In order for the

change in wages to translate to an improvement in welfare, the following condition

would need to be met: εS < 1+ηr
α
− 1. Because α is exogenously given, the welfare

e�ect comes down to the relative size of the housing supply elasticity and the e�ective

labor supply elasticity.

Intuitively, the demand for local housing is a function of the number of workers

who move into the locality, so the two predictions are interrelated. For a given

housing supply elasticity, a lower labor supply elasticity means greater bene�ts accrue

to the workers. For a given labor supply elasticity, a lower housing supply elasticity

means greater bene�ts accrue to landowners on the reservation. Taken together, the

27They show that the partial derivative of the indirect utility function V with respect to the mean
utility across agents vr is equal to the number of workers in the locality: ∂V

∂vr
= Nr = E[max vr

r
+

ξir]. Assuming ξir are type I extreme value, this is equivalent to σ log(exp
vr
σ ).
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predictions of this framework suggest that the bene�ts are most likely to accrue to

the workers on reservations where there are larger constraints on mobility than on

housing.

2.3.6 Other Considerations

For the sake of simplicity, there are several potential forces at work in the general

equilibrium that I have not modeled. One such force is di�erential migration costs.

Trust status may change the labor supply response to the demand shock by chang-

ing the cost of migration.28 Again, trust land is associated with credit constraints.

Most of the literature linking credit constraints to mobility focuses on how credit-

constrained workers are less likely to move out of a locality that experiences a negative

demand shock. Lack of access to credit on trust land can be modeled as a cost of

in-migration as well (Bound and Holzer, 2000; Topel, 1986; Wozniak, 2010; Malamud

and Wozniak, 2012). Not only does trust status increase migration costs, but it may

do so in an asymmetric way. Speci�cally, the cost to non-tribal members may be

higher than the cost to tribal members. Many of the amenities associated with living

on trust land�i.e. tax bene�ts and tribal services�require tribal membership. Fur-

thermore, tribal gaming operations may adopt preferential hiring practices that favor

tribal members.29 These practices, if they were to occur, could similarly be modeled

as imposing a higher cost of migration on non-Indians. The predictions of the model

would be largely unchanged if migration costs were explicitly modeled.

28Evans and Topoleski (2002) document that there is a migration response to casino adoption:
gaming increases migration onto the reservation and slows out-migration from the reservation. In
this paper they did not link this migration response to land tenure.

29There is some suggestive evidence that preferential hiring practices are in place. Akee and Taylor
(2014) document that the proportion of American Indians employed in public service on reserva-
tions increased 20% over the past 20 years but that a commensurate increase was not experienced
by non-Indians during the same period of time.
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2.4 Dataset Creation and Description

To test the hypotheses laid out in the conceptual framework, I compiled a large

dataset containing measures of well-being, economic activity, and land ownership

for federally recognized reservations across the United States. The main dependent

and explanatory variables in this paper are constructed from demographic data, land

ownership data, and tribal gaming data. The �nal dataset also includes GIS data

on soil quality, data on land values from historical agricultural censuses, and data

on several institutional features of reservations. These data are used to account

for endogeneity and selection and to control for potentially important observable

characteristics of reservations.30

Demographic data used in this paper are provided by con�dential microdata from

1980-2000 Decennial Census long-form samples as well as con�dential microdata from

2005-2014 American Community Survey (ACS) samples.31 These data include key

measures of economic development on reservations, including income, employment,

housing prices, and population characteristics.

Although there are public-use versions of the long-form datasets, they would be

inadequate for the purposes of this study. The restricted-use Census data contain

geographic information at a much �ner level of granularity than the public-use Census

data.32 Most importantly, the geography �les contained in the restricted-use Census

30They are described in more detail in Appendix 6.3.

31The census long-form survey instrument is administered to one-sixth of the US population, elicit-
ing information about the housing unit and the social, demographic, and economic characteristics
of each member of the household. The ACS is administered annually to 1% of the population.
Due to small sample sizes on reservations, and to mitigate disclosure risk, I have pooled ACS data
in �ve-year increments: 2005-2009 and 2010-2014.

32Individual-level data from the long-form are released in 1 and 5% samples with the Public Use
Micro Samples (PUMS). The smallest geographic level available in PUMS is the Public Use
Microdata Area (PUMA), which is an aggregate of 100,000 individuals. PUMAs do not delineate
reservation boundaries and are not su�cient for identifying whether an individual resides on
a reservation; furthermore, the homeland variable (which indicates whether a PUMA contains
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data contain an American Indian variable, identifying whether an individual lives

in an area that has been designated as an Indigenous homeland.33 The restricted-

use data are required for two main activities: comparing economic outcomes on

reservations with economic outcomes in surrounding areas, and performing subgroup

analysis for populations of interest.

I combine the con�dential census data with 2018 reservation-level data on land

ownership for federal reservations across the United States. Data on land ownership

in Indian Country have not been disseminated publicly since the mid-1980s, when

the Bureau of Indian A�airs (BIA) stopped publishing its annual reports on land

ownership.34 I acquired the land data directly through the BIA Central O�ces after

appealing to the director of the BIA, Bryan Rice, for the purposes of this study.

These data enable me to estimate the e�ect of incomplete property rights on economic

outcomes on reservations using the most current and complete land data available.

Finally, I construct a dataset on casino gaming operations by piecing together data

from other researchers who acquired gaming information through public sources.35

The resulting dataset covering 1988-2013 indicates the name of the casino, the year it

opened, the geographic coordinates of the casino, and two measures of size: number

of slot machines and square footage.36 These data are used to estimate the e�ect of

a reservation) is not available dating back to 1980. Public-use versions of aggregate data are
available for reservations as part of the Summary File (SF) data system, but the SF system does
not report all variables and does not report data for all subpopulations of interest.

33The American Indian area variable distinguishes between di�erent types of homelands: federal
reservations, state reservations, o�-reservation trust lands, Hawaiian homelands, Oklahoma tribal
statistical areas, and Alaska Native villages. In my analysis, I only use areas designated as
federally recognized reservations, corresponding to codes less than 5000.

34The BIA has a mandate to survey and record trust land at the parcel level on reservations annually,
but it stopped releasing data, even summary data, in 1985.

35Barbara Wolfe and Jessica Jakubowski provided a list of casinos and measures of casino size for
1988-2005 (Wolfe et al., 2012); Michael Mathes provided a similar list for 2005-2013. I appended
the two datasets, resulting in a list that spans 1988-2013.

36I match casinos to American Indian homeland codes in the census data using a combination of
the casino name string and the geocoordinates.
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casino adoption on economic outcomes on reservations.

2.4.1 Census Data

The full sample of individuals residing on federally recognized reservations between

1980 and 2014 covers 324 reservations in 36 states.37 American Indian areas in Ok-

lahoma, Alaska, and Hawaii are governed by di�erent land tenure regimes and are

not technically classi�ed as reservations.38 In addition, reservations that are recog-

nized by state governments but not the federal government are not a�orded the same

rights to operating gaming facilities. For these reasons, I restrict my analysis to those

American Indian areas with the federal reservation designation in the data.39 I also

omit reservations that gained federal recognition only recently and are not included

in the census boundary �les, as well as homelands that have only o�-reservation trust

land and no reservation land.40 Figure 6.1 of Appendix 6.8 graphically displays the

reservations used in analysis.

The sample used in analysis comprises individuals over 16 years of age who reside

on federally recognized reservations. This sample contains approximately 575,000

observations from 230 reservations. It does not contain all the federal reservations in

the United States. To comport with the Census Bureau's data con�dentiality rules, I

dropped observations that were missing data from any source. If I do not have land

ownership data for a given reservation, for example, I do not use observations from

that reservation in any part of the analysis. In Appendix 6.3, I discuss this process

in more detail, and I provide a comparison of the reservations included and excluded

37The states without Indian reservations are Arkansas, Delaware, Georgia, Illinois, Kentucky, Mary-
land, New Hampshire, New Jersey, Ohio, Pennsylvania, Tennessee, Vermont, Virginia, and West
Virginia.

38With the exception of the Osage in Oklahoma and Annette Island in Alaska.

39Dropping observations from Delaware, New Jersey, and Indiana.

40Dropping observations from Massachusetts.
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from analysis.

Table 2.2 presents summary statistics for the �nal sample used in analysis. These

tabulations indicate that the average resident of a reservation is approximately equally

likely to be American Indian or White. In addition, while there has been a slow

increase in high school graduation rates, employment rates, and conditional wage

income, averages have remained low over time. Notably, these averages are low even

relative to the individuals residing o� the reservation but in the same county as the

reservation (see Table 2.3). Table 2.3 is based on a sample of individuals who live in a

county that contains a reservation but do not live on the reservation itself. Following

the naming convention of Akee et al. (2017), I refer to the part of the county that does

not contain the reservation as the �county complement.� More information about the

construction of the county complement and its use in analysis is included in Appendix

6.3.

Table 2.2: Sample Composition: Individuals Residing on Reservations (Age 16 and
Older)

1980 1990 2000 2005-09 2010-14
American Indian 0.46 0.47 0.48 0.48 0.5
White 0.5 0.48 0.46 0.46 0.43
High School Graduate 0.51 0.61 0.68 0.66 0.76
Employed 0.37 0.47 0.5 0.52 0.48
Homeowner 0.74 0.72 0.73 0.73 0.71
Pays Rent 0.19 0.23 0.22 0.23 0.24
Has Mortgage 0.16 0.3 0.31 0.33 0.29
Conditional Wage 20290 20720 22980 26500 26010
Male 0.54 0.52 0.51 0.51 0.51

Obs by year 66000 112000 165000 86500 147000

Notes: Author's tabulations from con�dential Decennial Census and ACS

data, 1980-2014. Wage is in 2000 dollars and is conditional on being employed.

Sample restricted to individuals used in analysis.
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Table 2.3: Sample Composition: Individuals Residing in Surrounding County (Age
16 and Older)

1980 1990 2000 2005-09 2010-14
American Indian 0.01 0.01 0.02 0.01 0.01
White 0.89 0.85 0.81 0.81 0.8
High School Graduate 0.66 0.75 0.77 0.74 0.83
Employed 0.42 0.6 0.61 0.61 0.57
Homeowner 0.73 0.68 0.69 0.69 0.65
Pays Rent 0.25 0.3 0.29 0.3 0.33
Has Mortgage 0.37 0.47 0.5 0.51 0.47
Conditional Wage 25410 27420 29480 33540 32470
Probability Male 0.55 0.51 0.51 0.51 0.51

Obs by year 1738000 2457000 3132000 1790000 2015000

Notes: Author's tabulations from con�dential Decennial Census and ACS microdata,

1980-2014. Wage is in 2000 dollars and is conditional on being employed. Sample

restricted to individuals used in analysis.

2.4.2 Land Data

The land ownership data used in this research provide the total amount of land

in acres for each federally recognized reservation, decomposed into the following

land categories: individual trust, tribal trust, individual fee, tribal fee, individual

restricted, and tribal restricted. Restricted land is a relatively rare, third category

of land tenure distinguished by ownership title to the land. The title to trust land

is held by the US federal government, whereas the title to restricted land is held

by an individual. All the legal restrictions against alienation and encumbrance hold

whether or not the land is restricted.

The main explanatory variable in this research uses only the information on trust

land acreage from the BIA land ownership data due to concerns about the quality

of the reporting on other categories of land tenure.41 The variable used in analysis

41The BIA does not have a mandate to survey fee land, so the amount of land in fee status is likely
underreported in its statistics. I cross-referenced the BIA's 2018 reporting on fee land totals with
estimates from other sources and found large discrepancies.
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takes the BIA-provided information on trust land acreage (tribal trust plus individual

trust) as the numerator and Census-provided information on total reservation acreage

as the denominator.42 Therefore, the ratio of trust land to total land area, or the

share of land in trust, forms my main explanatory variable. Fee land makes up the

vast majority of the land that is not in trust, but federal lands (e.g. national parks)

and other restricted lands would also be included in the denominator.43 Alternative

speci�cations rely on a trust share variable that is decomposed into individual and

tribal trust shares.

As seen in Figure 2.1, there is variation in the share of land in trust across reser-

vations, and the distribution is skewed left. Trust land acreage ranges from .1% of

reservation land area to 100%. The mean value is 77% and the standard deviation is

approximately 33%.

Figure 2.1: The Distribution of Trust Share Across Reservations

Although I have access to two periods of modern land ownership data, I only rely

on the 2018 data in my analysis. The �rst wave of data is from Anderson and Parker

42Total reservation acreage comes from the 2017 Census shape�les.

43Restricted land comprises a small percentage of total land area on reservations. According to the
2018 land ownership data, among the reservations included in this study, restricted land amounts
to less than 2% of trust land.
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(2008), who surveyed regional BIA o�ces to collect information on the amount of

land held in trust for each reservation in 2003.44 I do not use the 2003 data in this

study for a number of practical and econometric reasons. First, large changes to

trust share between 2003 and 2018 are rare and are driven by a few reservations, so

it would not be appropriate to use variation in trust share as an identifying source of

variation. Second, the coverage of the 2003 data is poorer than that of the 2018 data:

approximately 40% of the reservations contained in the 2018 data are missing in the

2003 data. Finally, using the 2003 data, the 2018 data, and a linear interpolation of

the two all produces similar results. I quantify the changes in trust share over time

in Appendix 6.3.

2.4.3 Casino Data

70% of the reservations in the sample used in analysis adopted a casino at some point

between 1988 and 2013. Table 2.4 presents summary statistics comparing casino

adopters and non-adopters based on land and population characteristics. Reserva-

tions that adopted casino gaming between 1988 and 2013 were smaller in terms of

land area. Adopters had a larger population on average, but they tended to have

lower American Indian population shares.

The IGRA dictates that Class III gaming operations are permitted on federal

reservations; however, it does not require that a reservation have more trust land than

necessary to construct the casino facilities. Furthermore, it is prohibited to operate

a casino on trust land acquired after 1988.45 In a regression of casino adoption on

trust share and land area, I �nd no evidence that the share of land in trust a�ects

44Their research assistant at the time, Tony Cookson, played a key role in this data collection e�ort
and has also employed the land ownership dataset in some of his research (Cookson, 2010). The
dataset has been used widely by other researchers working in this area.

45Mitigating the concern that land tenure changes status to accommodate casino gaming.
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Table 2.4: Characteristics of Casino-Adopting Reservations: Sample Averages

Adopters Non-Adopters
Trust Share 0.71 0.8
Land Area (Acre) 240000 310000
Reservation Population 3908 3009
AIAN Population Share 0.59 0.71
Number Reservations 150 80

Notes: Author's tabulations from a variety of public data

sources. Number of observations rounded due to Census

con�dentiality requirements.

a reservation's propensity to open a casino. In fact, consistent with the summary

statistics in Table 2.4, I �nd a negative, albeit statistically insigni�cant, correlation

between trust share and casino adoption.

2.5 Empirical Speci�cation and Identi�cation

This research naturally lends itself to separation into two parts: (i) an examination of

the e�ect of trust status and (ii) an examination of the impact of tribal gaming. The

second part will additionally test whether the impact of tribal gaming varies with

trust share. In each part of the research, I estimate the e�ects on the labor market,

on the housing market, and on population characteristics. I separately estimate the

impacts for American Indians and Whites, as well as for the reservation and the

community surrounding the reservation (the county complement).46 Taken together,

these estimates provide evidence for how property institutions a�ect local economic

outcomes and the incidence of labor demand shocks.

The e�ect of land tenure is identi�ed through variation in trust share across reser-

vations. Comparing across reservations averages over sources of tribal heterogeneity.

To account for time-invariant heterogeneity due to regional in�uences, I include Cen-

46Reservations are almost entirely comprised of either American Indians or Whites.

33



sus region �xed e�ects in each speci�cation.47 To improve the generalizability of my

�ndings and account for potential omitted variable bias, supplemental speci�cations

include covariates that re�ect land fractionation, geography, culture, and institu-

tions.48 A full discussion of these covariates is included in Appendix 6.3.

The unit of analysis in this study is the reservation, but the unit of observation is

either the individual or the household, depending on the level at which the dependent

variable was measured. Labor market regressions include controls that re�ect demo-

graphic characteristics, including age and its square, race, sex, and an indicator of

whether an individual speaks another language at home. Housing market regressions

include controls that re�ect the urban/rural nature of the census block within which

the housing unit is situated. Each regression uses sample weights, clusters standard

errors at the reservation level, and includes year �xed e�ects to capture time trends.

The �rst part of the research examines the e�ect of incomplete property rights.

The basic economic relationship being estimated in the �rst part of the research is

given by Equation (2.6):

yirt = α + β1Trustr + β2Xirt + β3CRr + β4Y eart + εirt (2.6)

where yirt = pirt, wirt, Nirt for individual i living on reservation r at time t. Census

region �xed e�ects are di�erenced out with CRr. Xirt is a vector of covariates and

47There are four Census Bureau regions: Northeast (including New England and the Middle Atlantic
states), Midwest (East North Central and West North Central states), South (South Atlantic,
East South Central, and West South Central states), and West (Mountain and Paci�c states). I
cannot include reservation �xed e�ects, which would account for time-invariant tribe/reservation
characteristics, because I only use one wave of land ownership data. Another econometric reason
why I do not use reservation �xed e�ects is that my instrumental variable is time invariant and
at the level of the reservation. I do not include state �xed e�ects, because there are several states
with only one reservation.

48The inclusion of reservation-level control variables did not substantially change my results, but it
did force me to drop more observations due to missing values. Census con�dentiality rules make it
challenging to release model output from multiple samples, so the results presented in this paper
come from the speci�cations that do not include these reservation-level controls.
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Y eart captures time trends. The three sets of dependent variables capture (i) local

housing prices, pirt: rental price, mortgage payments, type of home, number of rooms

and bedrooms in the house, and whether the housing unit was recently constructed;

(ii) wages and employment, wirt: wage income, total earnings, total income, typical

hours worked per week, employment, and labor force participation; and (iii) popula-

tion and migration, Nirt: reservation population, share of American Indians, whether

someone recently moved into a home, and commute time.

In this speci�cation, Trustr represents the share of land on the reservation that is

held in trust status, which is calculated as previously described. β1 is the coe�cient

of interest. The conceptual framework in Section 2.3 predicts that β1 is negative for

the outcome wirt. Equation (2.6) is estimated �rst using the aggregate trust share

variable, and subsequently using trust share disaggregated into individual and tribal

trust shares. Results of a partitioned regression suggest that trust share does not

enter in a non-linear way, so I model the relationship between trust share and yirt as

a linear one.49

The second part of the research examines the e�ects of casino adoption. The

economic relationships being estimated in the second part of the research are given

by Equations (2.7)50 and (2.8):

yirt = α + β1Casinort + β2Xirt + β3CRr + β4Y eart + εirt (2.7)

where all terms are as de�ned before, and Casinort is a time-varying treatment

indicator equal to one if reservation r has tribal gaming by time t and equal to zero

49I have tried other functional forms for trust share, including a polynomial as well as a binary
high/low, but the results remain unchanged.

50Equivalently, Equation (2.7) could be written using the standard di�erences-in-di�erences setup:
yirt = α+ β1Casinor + δ(Casinor ∗ Postt) + β2Xirt + β3CRr + β4Y eart + εirt where Casinor is
an indicator of ever having a casino open in the sample time frame, and Postt is an indicator of
whether t is in the post-period.
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otherwise.

yirt = α+β1Trustr+β2Casinort+β3(Trust∗Casino)rt+β4Xirt+β5CRr+β6Y eart+εirt

(2.8)

The coe�cient of interest in Equation (2.8) is β3. The conceptual framework in

Section 2.3 predicts that β3 > 0 for the outcome wirt. This indicates that the e�ect

of the economic shock on wages is greater (more positive) on a reservation with a

larger share of land in trust.

My empirical strategy involves employing an instrumental variable approach for

dealing with the endogeneity of property rights in Equations (2.6) and (2.8) as well

as a conditional di�erences-in-di�erences approach for dealing with selection into

gaming in Equations (2.7) and (2.8). I describe each of these approaches in turn.

2.5.1 The Endogeneity of Land Tenure

An ordinary least squares regression of Equation (2.6) may produce estimates that

do not re�ect the causal impact of land tenure on economic outcomes. First, if

the land tenure variable contains measurement error, OLS estimates will su�er from

attenuation bias. Second, the explanatory trust share variable is endogenous, so OLS

estimates may su�er from reverse causality or omitted variable bias.

There are two main endogeneity concerns. The �rst is that property rights were

assigned endogenously at the time of allotment. There is a growing body of evidence

that allotment was carried out in accordance with land value.51 The value of the land

a�ected the probability, timing, and manner of allotment. Speci�cally, the higher the

price of land on a reservation at the time of allotment, the more likely it was to be

51Anderson and Lueck (1992) serve as one notable exception. They make several arguments for the
quasi-exogeneity of the assignment of property rights. As far as I know, no other published work
takes this position.
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allotted, and the more likely it was that allotted parcels would eventually be issued

fee patents (Leonard et al., 2018; Carlson, 1983). If higher-quality land was more

likely to be issued a fee patent, an observed, negative correlation between trust share

and economic outcomes may be a function of land quality.

The second endogeneity concern is referred to in the literature as the land quality

selection problem (Akee, 2009; Akee and Jorgensen, 2014). The concern is that land

is more likely to be issued a fee patent and taken out of trust in modern times if

it is of higher quality. To account for this, Akee (2009) and Akee and Jorgensen

(2014) instrument for present-day trust land status using original trust land status.

This instrumentation works in their setting because their analysis involves only one

reservation, where property rights were plausibly randomly assigned in a checkerboard

fashion at the time of allotment.52 In practice, during the 1980-2014 study period,

fee patents were rarely issued to trust land, somewhat mitigating the land quality

selection concern.53 Nonetheless, I am able to address both potential sources of

endogeneity using an instrumental variable method that arises from geography and

the historical process of allotment. My empirical strategy is to estimate Equation

(2.6) using two-stage least squares (2SLS) with a long-run measure of soil quality,

the soil drainage index, as the instrumental variable.54 (See Figure 6.5 in Appendix

6.8.)

The natural soil drainage index (DI) is a measure of long-term soil quality de-

52The Agua Caliente reservation in Palm Springs, California.

53There are a couple of policies that have been led to changes in land tenure in recent times. Prior
to 2004, non-Indian spouses could not inherit trust land, generating an incentive to convert trust
land to fee land. The American Indian Probate Act was passed in 2004, slowing this conversion
of trust to fee. Following the Cobell v. Salazar class-action lawsuit, settled in 2009 for billions
of dollars, a push was made to buy back fractionated individual trust parcels and put them into
tribal trust. This would not a�ect the share of fee land on the reservation but would a�ect the
individual-to-tribal-trust ratio.

54Note that I have another instrumental variable that performs almost as well as the soil drainage
index and relies on the same relevance condition. Information about the alternative instrument,
the historical value of farmland and buildings per acre, is contained in Appendix 6.2.
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veloped by geographers at Michigan State University (Schaetzl et al., 2009, p. 383).

The DI is derived from the soil's taxonomic subgroup classi�cation using a number

of morphological and chemical parameters. The scale ranges from 0 for the driest

soils to 99 for open water. The soil's DI is not a�ected by human activity or tech-

nological innovations such as irrigation or arti�cial drainage, thus making the soil's

DI a long-term measure of soil quality. The DI re�ects �the amount of water the

soil supplies to plants under natural conditions, over long time horizons� (Schaetzl

et al., 2009, p. 383). I use this information to posit that the soil's DI today closely

approximates the soil's DI at the time of allotment. I tabulate the mean DI value for

each reservation after overlaying the reservation shape�les with DI raster �les using

GIS software. The mean DI value serves as the instrumental variable.

The soil's ability to make water available for plants, especially prior to innovations

in irrigation, was paramount to agricultural productivity.55 The rationale behind the

instrument is that agricultural productivity would have determined the price of land

during the allotment period, because agriculture was the major industry in that

era. In fact, agriculture was the main impetus for expansion to western parts of the

United States, where the majority of the federal reservations were located (Davis, L.

et al., 1972). In these remote, underpopulated areas, agriculture was often the only

industry. To the extent that soil quality captured the price of land during allotment,

if more valuable land had a greater risk of allotment and appropriation, we should see

a negative correlation between soil quality and the share of land preserved in trust.

As predicted, I �nd a strong, negative correlation between mean DI and trust share.

The identifying assumption associated with this instrumental variable is that long-

55To a certain extent, the DI can capture the importance of growing crops, rearing animals, and
cultivating timber. For reservations in the Midwest�in Minnesota and Wisconsin in particu-
lar�timber was a bigger industry than agriculture. Schaetzl et al. (2009) discuss how the DI has
applications to forest ecology, suggesting DI may be appropriate for di�erent types of agriculture
and farming.
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run soil quality a�ects economic outcomes today only through its e�ect on the as-

signment of property rights. There are two main threats to identi�cation. The �rst

is based on the concern that long-run soil quality is related to modern soil quality,

which is responsible for economic outcomes today. To account for this, I control for

a di�erent measure of soil quality, the soil productivity index (PI), which is an ordi-

nally based soil index that uses soil taxonomies to rank soils from 0 (least productive)

to 19 (most productive) (Schaetzl et al., 2012).56 (See Figure 6.6 in Appendix 6.8.)

The PI re�ects the capacity of the soil to produce crops within certain human land

management systems. The PI is more likely to be changed by irrigation and drainage

practices or other activity like cropping or erosion; thus I use it only to re�ect current

soil productivity.

An additional argument to support the exogeneity of my instrument is that agri-

culture is not as important today as it was during allotment. Between 1910 and 1940,

there was relatively little westward expansion and adoption of new technologies was

slow due to funding shortages caused by World War I and the Great Depression.57

The lull in agricultural progress created conditions for manufacturing to grow in

importance. By 1920, agriculture had become a depressed sector, overtaken by man-

ufacturing in terms of the fraction of the labor force it employed and its contribution

to the national income. In addition, the 1902 passage of the Reclamation Act, which

allocated federal funds to irrigation in remote areas in the West, largely diminished

the importance of the soil's natural ability to provide water to plants. Large-scale

irrigation at that point was able to overcome some of the natural de�ciencies in the

soil, thus softening the link between soil drainage and agricultural productivity.

The second threat to exogeneity would be if areas with more valuable land at

56Again, I tabulate the mean PI value by reservation using GIS software.

57Allotment o�cially ended in 1934 with the Indian Reorganization Act, but the majority of had
allotment occurred by 1910.
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the time of allotment saw faster growth, with economic development persisting today

for reasons unrelated to agriculture. At the time of allotment, though, almost all

economic activity hinged on agriculture, so accounting for agriculture should largely

account for these di�erences in the level of economic development at that time.

2.5.2 Selection into Gaming

There is a great deal of evidence that the decision to open a casino is not random. For

example, (Cookson, 2010) �nds that the presence of a casino on a reservation is due

in part to the reservation's legal and political institutions. Speci�cally, Cookson �nds

that state criminal and civil jurisdiction increases the incentive to invest in casino

gaming relative to tribal jurisdiction. According to Anderson and Parker (2008),

state jurisdiction is also responsible for economic growth.58 Wenz (2008) �nds that

the two most important predictors of tribal gaming are population size and the size

of the American Indian population. In other literatures, the economic conditions of

a region have been shown to predict adoption of gambling activities more generally

(Neibergs, 2007). Intuitively, the size of the gaming operation may be endogenously

determined as well. In light of plausible selection into tribal gaming, I adopt an

empirical strategy that relies on a di�erences-in-di�erences method with matching

estimators.

The simple di�erences-in-di�erences model accounts for systematic di�erences

between the characteristics of casino adopters and non-adopters, such as their his-

torical tribal gaming culture (Jorgensen, 2000). However, di�erences-in-di�erences

techniques only produce unbiased estimates if treatment is essentially random, condi-

58State versus tribal jurisdiction is determined by Public Law 280, which is described in more
detail in Appendix 6.3.3. Although Cookson (2010) and Anderson and Parker (2008) treat PL280
as exogenous, Dimitrova-Grajzl et al. (2014) �nd evidence to suggest otherwise. Nevertheless,
the implication that political institutions may predict casino adoption and also a�ect economic
development remains worth consideration.
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tional on time and group �xed e�ects. Speci�cally, the identifying assumption is that

trends in the variables of interest are the same for casino adopters and non-adopters

in the absence of treatment. One concern with the simple di�erences-in-di�erences

model is that tribes that decide to operate casinos di�er in ways that could a�ect

their trends over time. Indeed, I �nd evidence that employment and wage trends

di�ered across non-adopters and adopters in the period before adoption (see Figure

2.2).

Figure 2.2: Pre-Adoption Trends on Reservations

In order to address the concern that the parallel trends condition is not satis�ed,

I estimate Equations (2.7) and (2.8) as weighted di�erences-in-di�erences, exploit-

ing variation in treatment timing to assign weights in such a way that adopters are

compared to non-adopters that look similar prior to treatment based on observable
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characteristics. I do so in the spirit of Abadie (2005), who proposed the use of match-

ing estimators to estimate the average treatment e�ect on the treated. I construct

weights using pre-treatment measures of the factors that been found to predict adop-

tion: population size, American Indian share of the population, proximity to the

nearest urban area, and whether the reservation is governed by state or tribal juris-

diction (Cookson, 2010; Wenz, 2008). I additionally include measures of education,

income, and labor market participation, which are highly predictive of adoption ac-

cording to analysis using the least absolute shrinkage and selection operator (Lasso

analysis).59

2.6 Results

2.6.1 The E�ect of Land Tenure

The �rst set of results is broadly consistent with the predictions generated by the

conceptual framework outlined in Section 2.3. Table 2.5 demonstrates that the share

of land in trust is negatively related to wages, employment, and labor force partic-

ipation.60 Income measures have been transformed by the inverse hyperbolic sine

function, and trust share is a continuous variable taking values between zero and

one.61 The di�erence between a reservation with no land in trust and a reservation

with its entire land base in trust corresponds to an approximate di�erence in wage

income of 55%, based on the OLS estimates presented in the third column of the

59Lasso analysis is a supervised machine learning method that uses regression analysis to identify
the set of explanatory variables with the highest predictive value for a given dependent variable.
This technique relies on an algorithm to run through all combinations of the proposed control
variables and identify the subset of variables that minimize the prediction error.

60Results disaggregating trust share into its component parts�individual and tribal trust�appear
in Appendix 6.7.

61Because income is highly skewed right but contains zeros, I use the inverse hyperbolic sine (IHS)
of income, de�ned as log(yi +

√
(1 + yi)2). Unlike the logarithmic function, the IHS function is

de�ned at zero and for negative values. For large values of yi, the estimated coe�cients can be
interpreted in much the same way for the IHS and logarithmic functions (Burbridge et al., 1988).

42



table. According to that same point estimate, a one-standard-deviation increase in

trust share corresponds to an 18% decline in average wage income.62 The average

wage of an employed individual in this sample in 2000 was approximately $22,900, so

this di�erence corresponds to more than $4,000 annually.63 E�ects on total income

are similar.

Table 2.5: The E�ect of Land Tenure on the Labor Market

Total Income Wage Income Employment Labor Force
OLS IV OLS IV OLS IV OLS IV

Trust Share -0.399** -1.215*** -0.552** -1.504*** -0.0321 -0.0668** -0.0276 -0.0736***
(0.193) (0.364) (0.235) (0.332) (0.0203) (0.0301) (0.0188) (0.0279)

Observations 575000
Clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: IV test stats: Chi-sq P-value: 0.003; C-D Wald F stat: 180000. Robust standard errors clustered by

reservation are in parentheses. All regressions include year and region �xed e�ects and the following set of covariates:

age, age2, gender, race, indicator of speaking another language. Trust share appears as a fraction less than 1. Total

income and wage income are in 2000 dollars and have been transformed by the inverse hyperbolic sine function.

Number of observations has been rounded according to Census con�dentiality rules.

E�ect sizes produced by the instrumental variables regressions of income measures

are up to three times as large as those produced by ordinary least squares (OLS)

regressions, indicating that the causal e�ect of trust status is underestimated by

OLS speci�cations. For employment and labor force participation, OLS results are

not statistically signi�cant whereas IV results are. These �ndings initially may seem

counterintuitive. There is a strong, negative �rst-stage relationship between land

quality (as measured by the mean drainage index) and trust share, suggesting that

reservations with historically better land were more likely to be allotted and issued fee

patents. To the extent that better-quality land is better for development, we would

62A one-standard-deviation di�erence in trust share across reservations is approximately 33 per-
centage points.

63The OLS point estimates are comparable to the �ndings of other papers. Aragon (2015) �nds that
the strengthening of property rights on Canadian reserves resulted in 13% increases in income;
Leonard et al. (2018) �nd that trust land has between 15 and 30% e�ect on incomes, depending
on the speci�cation.
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expect to see an attenuation of the relationship between trust share and development

outcomes when we control for land quality. That we see the opposite suggests there

may be measurement error in the trust share variable (Griliches, 1977; Card, 2001).

In particular, it may be the case that the trust share variable and the disturbance in

the income function are positively correlated.

Based on the results of the IV regressions, there is a signi�cant, negative rela-

tionship between trust share and employment. The IV results indicate that a 100

percentage point increase in trust share corresponds to a 6.7 percentage point de-

crease in employment and 7.4 percentage point decrease in labor force participation.

A one-standard-deviation increase in trust share would therefore correspond to a 2.2

percentage point decrease in employment and 2.5 percentage point decrease in labor

force participation.

The negative income and employment e�ects are even larger for American Indi-

ans than for Whites living on the same reservation (see Table 2.6). These results

suggest that the credit constraints and transaction costs associated with trust land

are more binding for American Indians. This could be because they are relatively less

mobile, they have fewer outside options, or they have lower levels of human capital

accumulation.
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Table 2.6: Labor Market E�ects by Race

Wage Income Employment
American Indian White American Indian White
OLS IV OLS IV OLS IV OLS IV

Trust Share -0.274 -2.896** -0.580** -0.749** -0.0216 -0.211** -0.0112 0.0318
(0.297) (1.137) (0.294) (0.327) (0.0262) (0.0954) (0.0269) (0.0440)

Observations 233000 309000
Clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: IV test stats: For AIAN: Chi-sq P-val: 0.0196; C-D Wald F stat: 24000; For White: Chi-sq P-val:

0.0091; C-D Wald F-stat: 150000. Robust standard errors clustered by reservation are in parentheses.

All regressions include year and region �xed e�ects and the following set of covariates: age, age2, gender,

race, indicator of speaking another language. Trust share appears as a fraction less than 1. Total income

and wage income are in 2000 dollars and have been transformed by the inverse hyperbolic sine function.

Number of observations has been rounded according to Census con�dentiality rules.

Table 2.7 presents the e�ect of trust status on the housing market. All regressions

indicate there is a strong and signi�cant, negative relationship between trust share

and mortgage price, the probability of owning a home, and the number of rooms in

a housing unit. Interpretation of the e�ect on mortgage payments is not straight-

forward. Mortgage payments re�ect both housing price and borrower attributes.

Monthly payments are also a function of the size and the term of the loan. The

negative relationship between mortgage payments and trust share could be explained

by (i) lower housing prices; (ii) a larger down payment (and smaller loan); (iii) lower

interest rates; or (iv) longer loan periods. The e�ect on mortgage payments likely is

driven by the Section 184 Indian Home Loan Guarantee Program (HUD 184), which

guarantees loans made to American Indian borrowers. Until 2005, this program only

applied to homes on trust land. The positive coe�cient on trust share in the rental

price regression suggests that housing prices are higher on reservations with more

trust land, although the e�ect is imprecisely estimated.64

64In order to comport with Census con�dentiality rules (i.e. to avoid creating additional implicit
samples), rental prices are counted as zeros for households that do not pay rent. Other measures
are constructed similarly, and information about variable construction is in Appendix 6.3. Because
trust status is associated with less home ownership, it may appear that the positive coe�cient
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Table 2.7: E�ect of Trust Land on the Housing Market

Mortgage Rental Price Homeowner Number of Rooms
OLS IV OLS IV OLS IV OLS IV

Trust Share -1.859*** -2.971*** 0.139 0.364 -0.0802** -0.151** -0.204*** -0.317***
(0.444) (0.512) (0.195) (0.368) (0.0349) (0.0671) (0.0635) (0.0603)

Observations 575000
Clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: Robust standard errors clustered by reservation are in parentheses. All regressions include year and

region �xed e�ects. Trust share appears as a fraction less than 1. Mortgage and rental price are in 2000 dollars

and have been transformed by the inverse hyperbolic sine function. Rental price is the midpoint of an interval

variable. Number of rooms is a binary indicator of whether number of rooms is greater than the median.

Number of observations has been rounded according to Census con�dentiality rules.

If rental prices for housing are higher on reservations with a larger share of land in

trust, the mechanism may be the constrained housing supply. IV estimates in Table

2.8 indicate that a 100 percentage point increase in the share of land in trust decreases

the probability that a housing unit on that reservation was recently constructed by

7 percentage points. A one standard deviation increase in trust share corresponds

to a 2.3 percentage point decrease in that probability. Longer commute times on

reservations with more land in trust may hint at the mechanism responsible for lower

income. Longer average commute times may be suggestive of fewer employment

opportunities on the reservation.65 Finally, as expected, reservations with more land

in trust have a higher American Indian share of their population. Given the obstacles

to selling trust land to non-tribal members, we would expect to see few non-Indians

living on trust land on reservations. In that sense, the relationship between the share

of land in trust and the size of the Indian population may be a mechanical one.

on rental prices is coming through an increase in the number of households paying rent or an
increase in the number of non-zero entries. When I constructed rental price di�erently, such that
missing values were counted as missing, the rental price regression produced a positive coe�cient
on trust share that was much more precisely estimated.

65I found no statistically signi�cant correlation between trust share and size of reservation, so the
commute time result likely is not being driven by the size of the reservation.
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Table 2.8: E�ect of Trust Land on Population Characteristics

AIAN Pop Share Commute Time New Construction
OLS IV OLS IV OLS IV

Trust Share 0.305*** 0.391** 0.0703** 0.123*** -0.0330*** -0.0702***
(0.0899) (0.190) (0.0271) (0.0287) (0.0120) (0.0179)

Observations 575000
Number of clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: Robust standard errors clustered by reservation are in parentheses. All regressions include

year and region �xed e�ects. Trust share appears as a fraction less than 1. AIAN population share is

the American Indian share of the reservation population. Commute time is an indicator of whether

an individual travels more than 45 minutes to get to work. New construction indicates whether the

housing unit was built in the past �ve years. Number of observations has been rounded according to

Census con�dentiality rules.

2.6.2 The Impact of Tribal Gaming

In light of the evidence from the previous subsection that incomplete property rights

depress the local economy, is it necessary to change the status of the land in order

to foster economic development on reservations? Instead of taking land out of trust

status, tribes may opt to adopt place-based policies, including tribal gaming. In line

with other research on the topic, I �nd that tribal gaming dramatically changes the

economic landscape of reservations. Casino openings increase income, employment,

labor force participation, and housing prices. There is also evidence that they change

the population composition of the reservation.
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Table 2.9: The Impact of Casino Adoption on the Labor Market

Total Income Wage Income Employment Labor Force Hours Worked
Casino 0.471*** 0.285*** 0.0221** 0.0422*** 0.779*

(0.0984) (0.0971) (0.00945) (0.00873) (0.467)

Observations 575000
Clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: Robust standard errors clustered by reservation are in parentheses. All regressions include year and

region �xed e�ects and the following covariates: age, age2, sex, race, and an indicator of whether the individual

speaks another language. Total income and wage income are in 2000 dollars and transformed by the inverse

hyperbolic sine function. Observations are weighted by the inverse probability of casino adoption. Number of

observations has been rounded per Census con�dentiality rules.

Table 2.9 displays the results of the conditional di�erences-in-di�erences estima-

tion of Equation (2.7). The results indicate that gaming has large, positive e�ects on

the labor markets of adopting reservations. Again, income measures are transformed

by the inverse hyperbolic sine function, so the di�erence between an average reser-

vation without a casino and an average reservation with a casino is approximately

47% in terms of total income and 29% in terms of wage income. Casino adoption is

associated with a 2 percentage point increase in employment and a 4 percentage point

increase in labor force participation. There is evidence that the working population

works more hours as well.

In line with past research, the labor market e�ects of tribal gaming appear to be

larger for American Indians than for non-Indians (Evans and Kim, 2006). Table 2.10

indicates that wage income increases are signi�cant for American Indians but not

for Whites living on the reservation. In addition, after casino adoption, American

Indians are signi�cantly less likely to travel more than 45 minutes to work, whereas

Whites are signi�cantly more likely. The di�erence in commute times suggests either

that (i) American Indians living on the reservation are more likely to take advantage

of the new employment opportunities generated by the opening of the casino or (ii)
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among the migrants post-shock, the American Indians are more likely to locate in

close proximity to the casino center.

Table 2.10: The Impact of Casino Adoption on the Labor Market by Race

Wage Income Commute Time
AIAN White AIAN White

Casino 0.510*** -0.0136 -0.115*** 0.0488**
(0.147) (0.170) (0.0127) (0.0206)

Observations 233000 309000
Clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: Robust standard errors clustered by reservation are

in parentheses. All regressions include year and region �xed

e�ects. Commute time is an indicator of whether an individual

travels more than 45 minutes to get to work. Wage income is

in 2000 dollars and transformed by the inverse hyperbolic sine

function. Observations are weighted by the inverse probability

of casino adoption. Number of observations has been rounded

per Census con�dentiality rules.

Figure 2.3 demonstrates that wage income and employment rates increase prior to

casino adoption on reservations in anticipation of the shock.66 This is consistent with

an explanation involving labor supply being used to construct the casino, related

facilities, and additional housing units. Moreover, this �gure depicts employment

trends that are largely the same for American Indians and non-Indians prior to the

casino shock. American Indians living on the reservation experience larger increases in

wage and employment around the time of the shock but then experience a subsequent

decline that is not matched by non-Indians living on the reservation. This suggests

the importance of studying the incidence of the shock over time, not just in the period

immediately following the shock.

66Based on an equation of the form: yirt = α + β1Y rsBeforet + β2Casinort + β3Y rsAftert +
β4Xirt + β5CRr + β6Y eart + εirt.
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Figure 2.3: Wage and Employment E�ects of Casino Adoption over Time

Notes: These �gures depict an event study speci�cation using a sample of individuals
residing on reservations that adopted tribal gaming at some point. The casino was
opened at some point in the period between -1 and 0. Each unit on the x-axis
represents �ve years.

In terms of the housing market, I �nd that tribal gaming leads to higher housing

prices and better housing quality. Table 2.11 indicates that casino adoption is asso-

ciated with an approximate 114% increase in mortgage payments and 20% increase

in rental payments. Casino adoption is also responsible for increasing the number of

rooms, which may suggest improvements to housing quality.

Table 2.11: E�ect of Casino Adoption on the Housing Market

Mortgage Rental Price Homeowner Number Rooms
Casino 1.142*** 0.197** -0.0337* 0.148***

(0.281) (0.0885) (0.0182) (0.0396)

Observations 575000
Clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: Robust standard errors clustered by reservation are in parentheses. All

regressions include year and region �xed e�ects. Mortgage and rental price are in 2000

dollars and transformed by the inverse hyperbolic sine function. Number of rooms is a

binary indicator of whether housing unit consists of above the median number of rooms.

Observations are weighted by the inverse probability of casino adoption. Number of

observations has been rounded per Census con�dentiality rules.
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There is some evidence (Table 2.12) that casino adoption induces migration onto

the reservation, because individuals living on the reservation are 6.8 percentage points

more likely to report that they moved there within the past �ve years. Because

the American Indian population share decreases in response to casino adoption, the

migration response is likely higher among non-Indians on average.

Table 2.12: E�ect of Casino Adoption on Population Characteristics

AIAN Pop Share Moved Recently Commute Time
Casino -0.156* 0.0680*** -0.114***

(0.0875) (0.0216) (0.0298)

Observations 575000
Clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: Robust standard errors clustered by reservation are in parentheses. All

regressions include year and region �xed e�ects. Recently moved indicates whether

an individual has moved in the past ten years. Commute time indicates whether an

individual travels more than 45 minutes to get to work. Observations are weighted by

the inverse probability of casino adoption. Number of observations has been rounded

per Census con�dentiality rules.

2.6.3 Land Tenure and the Impact of Tribal Gaming

In this subsection, I examine whether treatment e�ects associated with tribal gaming

are heterogeneous by land tenure. To do so, I narrow my analysis to a subset of

all reservations: those that are predominantly rural in nature.67 I do this because

the forces driving the general equilibrium response to a labor demand shock are

di�erent in urban and in rural areas. Reservations that are geographically remote

constitute more clearly delineated local labor markets. In contrast, reservations in

close proximity to metropolitan areas provide workers with more outside employment

67I de�ne the rural reservation sample in Appendix 6.3.
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and housing options.68

I �nd that tribal gaming does have a di�erential e�ect by trust status. I present

the results of the conditional di�erences-in-di�erences design of the interacted spec-

i�cation (Equation 2.8) estimated by OLS in Tables 2.13-2.15.69 In general, I �nd

that after a reservation adopts tribal gaming, wages, earnings, and housing prices

increase by more on reservations with a higher share of land in trust. The di�erential

housing price increases are most stark, underscoring the inelastic nature of housing

due to trust status.

The �nal row of Table 2.13 presents the coe�cients on the interaction between the

casino adoption indicator and the trust share variable centered at its mean value.70

The �rst three columns of this table suggest that the change in income and earnings

is increasing with trust share. In fact, the casino shock is enough to overcome the

income gap caused by incomplete property rights. Consistent with the predictions

of the model in Section 2.3, rural reservations with a larger fraction of land in trust

do better in terms of increases in average income following the casino shock.71 The

68Appendix Tables 6.9-6.11 present the results for the full set of reservations. The direction of the
�ndings is consistent with the direction of the �ndings for the subset of reservations, although the
e�ects are more noisily estimated using the full sample.

69IV estimates produced by the interacted speci�cations tend to have high standard errors. In
addition, the IV estimates from the two di�erent instrument options often are not consistent with
each other. Thus, I do not present the IV results here. IV estimates may be imprecise due to
the fact that IV regressions often produce a low power-to-size ratio (Young, 2018). This is likely
particularly true in the case of the interacted IV. I have included the results from both sets of IV
regressions in Appendix 6.7.

70Because the trust share variable is now demeaned (centered at its mean value), the e�ect of casino
gaming can be interpreted as the e�ect for a reservation of average trust share.

71The model has the result coming through frictions in the housing market, but there are other
alternative explanations. One interpretation is that tribal gaming increases the demand for labor
but that the majority of the new labor being supplied comes from excess labor supply on the
reservation. Another explanation is that tribes with a larger share of land in trust are better able
to leverage their sovereign status to enact policies that bene�t tribal members, such as preferential
hiring practices. This would take the form of asymmetric migration costs imposed by trust status.
Mobility costs reduce the labor supply response, preventing wages from re-equilibrating following
the shock.
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same is true for labor force participation rates.

Table 2.13: Labor Market E�ects of Casino Adoption by Land Tenure: Rural Reser-
vations

Total Income Wage Income Total Earnings Employment Labor Force Hours Worked
Casino 0.223** 0.13 0.239** 0.0155 0.0296*** 0.422

(0.105) (0.0983) (0.0947) (0.0116) (0.00999) (0.444)
Trust Share Demeaned -0.951*** -0.484 -0.497* -0.0384 -0.0512** -1.940*

(0.245) (0.336) (0.259) (0.0275) (0.0212) (1.146)
Casino*Trust 1.053*** 0.504 0.554** 0.0378 0.0640*** 2.701**

(0.257) (0.313) (0.277) (0.0295) (0.0239) (1.196)

Observations 381000
*** p<0.01, ** p<0.05, * p<0.1

Notes: Ordinary least squares estimates. Robust standard errors clustered by reservation are in parentheses. All regressions include year and

region �xed e�ects and the following set of covariates: age, age2, gender, race, indicator of speaking another language. Trust share is demeaned

and appears as a fraction less than 1. Total income, wage income, earnings are in 2000 dollars and have been transformed by the hyperbolic

sine function. Observations are weighted by inverse probability of casino adoption. Observations come from set of rural reservations. Number

of observations has been rounded according to Census con�dentiality rules.

Table 2.14: Housing Market E�ects of Casino Adoption by Land Tenure: Rural
Reservations

Mortgage Rental Price Pay Rent Number of Rooms Commute Time
Casino 0.0135 0.275*** 0.0460*** 0.00648 -0.0681**

(0.361) (0.100) (0.0170) (0.0438) (0.0312)
Trust Share Demeaned -2.959*** -0.0279 0.0216 -0.474*** 0.194***

(0.745) (0.148) (0.0255) (0.102) (0.0555)
Casino*Trust 2.188*** 0.520** 0.0755* 0.428*** -0.188***

(0.797) (0.245) (0.0444) (0.101) (0.0570)

Observations 381000
*** p<0.01, ** p<0.05, * p<0.1

Notes: Ordinary least squares estimates. Robust standard errors clustered by reservation are in parentheses. All regres-

sions include year and region �xed e�ects. Trust share is demeaned and appears as a fraction less than 1. Mortgage and

rental price are in 2000 dollars and have been transformed by the hyperbolic sine function. Rental price is the midpoint

of an interval variable. Number of rooms is a binary indicator of whether housing unit has more than the median number

of rooms. Observations are weighted by inverse probability of casino adoption. Observations come from the set of rural

reservations. Number of observations has been rounded according to Census con�dentiality rules.

Table 2.14 displays the results from the interacted speci�cation pertaining to

the housing market. The second column indicates that rental prices increase by

more on reservations with a larger fraction of land in trust. The additional percent

increase in rental prices due to a one-standard-deviation increase in trust share is

higher than the additional percent increase in wage income or earnings due to a

one-standard-deviation increase in trust share. This is in line with predictions from
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the spatial equilibrium framework in a setting where both labor and housing are

supplied inelastically but housing market frictions are larger. Land use regulation

hampers the housing supply response, thus preventing housing supply from meeting

demand in a frictionless manner and resulting in higher housing prices. The results

presented in Table 2.15 suggest that housing constraints are, indeed, more binding

on reservations with more land in trust. The last column of the table indicates

that migrants increasingly locate within the surrounding communities and o� the

reservation when the reservation has a larger fraction of land in trust.

Table 2.15: Spillover E�ects of Casino Adoption by Land Tenure

Wage Income Employment Rental Price Recently Moved
OLS IV OLS IV OLS IV OLS IV

Casino 0.321* 0.139 0.0242* 0.0463** 0.248*** 0.166 -0.0123 -0.0706*
(0.165) (0.213) (0.0133) (0.0229) (0.0746) (0.193) (0.00898) (0.0372)

Trust Share Demeaned 0.118 0.449 0.0014 0.153 0.167 0.325 -0.0330*** -0.250**
(0.144) (0.972) (0.0166) (0.0974) (0.153) (0.659) (0.0118) (0.122)

Casino*Trust -0.730** -0.157 -0.0526** -0.157** -0.255 0.0391 0.0648*** 0.307**
(0.314) (0.589) (0.0237) (0.0717) (0.188) (0.551) (0.0199) (0.138)

Observations 11130000
Clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: Robust standard errors clustered by county are in parentheses. All regressions include year and region �xed e�ects.

Labor market regressions include the following set of covariates: age, age2, gender, race, indicator of speaking another

language. Trust share is demeaned and appears as a fraction less than 1. Total income, wage income, and rental price

are in 2000 dollars and have been transformed by the inverse hyperbolic sine function. Recently moved is an indicator of

having moved in the past 10 years. Number of observations has been rounded according to Census con�dentiality rules.

2.6.4 Welfare Calculations

The results presented in Tables 2.9 and 2.11 indicate that tribal gaming shocks in-

crease nominal wages and rental prices. The results presented in Tables 2.13and

2.14 indicate that reservations with a larger share of land in trust experience larger

increases in nominal wages and rental prices following a tribal gaming shock. To

understand how trust status a�ects welfare, it is necessary to understand the rela-

tive size of the changes in prices. In other words, changes in welfare are re�ected in
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changes in real wages, given by Equation (2.5): ln(wr)− αln(pr).

Values of the housing expenditure share parameter α range from 0.3 to 0.6 in

the literature (Suarez Serrato and Zidar, 2016; Notowidigdo, 2011; Diamond, 2016).

Suarez Serrato and Zidar (2016) use α = 0.3 as their baseline value based on data

from the Consumer Expenditure Survey. I do the same.

Variables that are transformed using the inverse hyperbolic sine function can be

interpreted as approximately logarithmic, so coe�cients from Tables 2.13 and 2.14

feed directly into Equation (2.5). Taking the coe�cient on the casino indicator from

the wage regression, the coe�cient from the rental price regression, and a value of 0.3

for α, the e�ect of tribal gaming on real wages is approximately: 0.285− 0.3(.197) =

0.229. This calculation indicates that the level e�ect of casino adoption on real wages

is positive.

Performing the same exercise for the interacted speci�cation demonstrates how

the share of land in trust changes that welfare calculation. Taking the coe�cient on

the interaction term from the wage regression in Table 2.9 and the coe�cient on the

interaction term from the rental price regression in Table 2.11: 0.504 − 0.3(.520) =

0.348. This calculation indicates that tribal gaming is associated with an additional,

positive increase in real wages on reservations with a larger share of land in trust. In

other words, my estimates suggest that casino adoption is welfare improving for the

average reservation and even more welfare improving on reservations with a larger

share of land in trust.72

72Although the coe�cient on the interaction term for the wage income regression is not signi�cant,
a similar exercise could be performed using the statistically signi�cant results for total income
(which includes transfers) or total earnings (which includes self-employment income), and similar
conclusions about welfare would be reached.
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2.7 Concluding Discussion

In a 2009 publication of the Message Runner, the Indian Land Tenure Foundation

writes that �trust land reacquisition is critical to the economic, cultural, and spiri-

tual health of Indian nations and is often bene�cial to the surrounding non-Indian

communities as well� (Indian Land Tenure Foundation, 2009). Implicit in this state-

ment are the dual objectives of fostering economic growth and preserving tribal self-

determination. To date, there is little quantitative evidence on how these objectives

can be compatible. How can trust land�the use of which is encumbered by a host of

red tape�promote economic development when economic theory on property rights

and transaction costs suggests otherwise? Motivated by a desire to respond to this

question, in this research I have treated reservations as local labor markets and stud-

ied the e�ects of Indigenous property institutions on the incidence of local labor

demand shocks on reservations. My results suggest that frictions introduced by In-

digenous property institutions change the likelihood that certain place-based policies

bene�t the target population.

While I �nd that incomplete property rights are responsible for lower wages and

levels of employment ceteris paribus, I also �nd evidence that Indigenous property

institutions generate larger increases in wages on reservations following tribal gaming

shocks. I �nd that the additional increase in wages is partially met by an additional

increase in rental prices, but that the wage e�ect trumps the housing price e�ect. I

show that one channel through which this result may be generated is frictions in the

housing market that attenuate the migration response following the casino shock.

This study su�ers from a few limitations that are worth mentioning. First, my

analysis is based on reservation-level land ownership data. More granular land data,

such as data at the parcel level, would allow for additional analysis. For one, I could

study the role of checkerboarding, or the degree to which di�erent types of land tenure
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are disperse or clustered together. Perhaps more importantly, land data at the parcel

level, in combination with information about how the population is distributed across

the reservation, would provide insights into how property institutions a�ect residen-

tial choices. These data would lay the groundwork for estimation of a fully structural

model, which would provide insight into the relative importance of the parameters in

each market in determining the general equilibrium. Finally, I acknowledge that this

study does not tease out the various constraints associated with trust land. Akee

(2009) �nds that removal of the lease length restriction was enough for convergence

in housing prices and values. In my study, I treat transaction costs as a bundle and

present suggestive evidence on mechanisms.

My paper contributes to an emerging literature on Indigenous property insti-

tutions suggesting that the privatization of Indigenous land may have unintended

consequences for the Indigenous population.73 Aragon and Kessler (2018) compare

property regimes on reserves in Canada and �nd that private property rights do

not lead to higher incomes or employment rates for the Indigenous population, at

least partially because the removal of the restrictions on the land induces migration

of non-Indigenous individuals. Pendakur and Pendakur (2018) similarly �nd that

privatization of reserve land in Canada is associated with larger income gains for

the non-Indigenous population. I �nd a positive interaction between trust share and

tribal gaming on wage income for American Indians but not for Whites (see Appendix

Table 6.9), suggesting trust status may be more bene�cial to tribal members than

non-members. That said, it is hard to ignore the evidence that reduction of land use

restrictions on reserves engenders a general equilibrium response that increases real

wages and housing prices (Aragon, 2015).

73Tribal land on reservations in the United States is technically private land. When I use the term
�privatization� here, I am referring to a process analogous to the issuance of fee patents, which
would open up the sale of the land to outside parties.
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Policymakers and practitioners familiar with Indian Country issues have long un-

derstood the con�ict between protecting Indian lands from appropriation and easing

land use restrictions. Accordingly, there are a few extant policies that work within

the system of government trusteeship while reducing some of the ine�ciencies in

transacting on trust land. One topic that has been gaining attention recently is the

di�culty of obtaining mortgages on trust land. The Helping Expedite and Advance

Responsible Tribal Home Ownership (HEARTH) Act of 2012 bestows upon approved

tribes the authority to bypass the Secretary of the Interior and execute leases of trust

land based on their own tribal leasing regulations. Although there is little evidence

about the impact of the HEARTH Act, and its recent passage is beyond the temporal

scope of this study, adoption of this legislation may provide tribes the opportunity to

preserve their sovereign status while mitigating the transaction costs introduced by

involvement of the Secretary of the Interior.74 Another relevant piece of legislation

pertaining to housing in Indian Country is the Section 184 Indian Home Loan Guar-

antee Program (HUD 184), which was passed in 1992 to facilitate home ownership

on trust land.75 The O�ce of Loan Guarantee within Housing and Urban Develop-

ment's O�ce of Native American Programs guarantees the HUD 184 home mortgage

loans made to American Indian borrowers, with the e�ect of lowering interest rates.

Another proposed solution is the hybrid land tenure type: restricted fee land. As

discussed, restricted fee land is land that cannot be sold in a way that alienates own-

ership from Indian status, yet it is free from most of the transaction costs associated

with trust land. The results of my research do not allow me to conclude that a cer-

tain type of land tenure is optimal for Indian Country; however, my results provide

motivation to consider policies of this nature seriously.

74Note that the HEARTH Act still requires a Land Title Status Report, which is provided by the
BIA, potentially slowing down the process.

75HUD 184 applies to o�-reservation trust land as well. In 2005 it was expanded to include homes
on fee land on reservations.
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Chapter 3

Poverty in Rural America: The Black-White

Di�erential in High School Completion and

Teenage Motherhood

3.1 Introduction

Despite considerable poverty research, our understanding of the way poverty a�ects

individual well-being is incomplete. Academic research on poverty tends to focus on a

narrow, income-based de�nition of poverty in urban areas. First, poverty is not only

an urban problem. According to the 2016 American Community Survey (ACS), 16.9%

of the non-metropolitan population is living in poverty, compared with 13.6% of the

metropolitan population.1 Focusing on urban poverty alone ignores the condition of

millions of Americans living in poverty in rural areas, where the characteristics of

poverty di�er. Based on the Gini Index of income inequality, for example, poverty

is distributed more evenly in rural areas than in urban areas. Second, de�nitions of

poverty that account only for household income and family composition insu�ciently

account for household wealth. There are many reasons to believe that wealth, which

encompasses both annual income and permanent income, has a more profound e�ect

on living conditions than annual income alone.2 Importantly, wealth is a better

measure of a household's ability to weather negative economic shocks. The correlation

between annual income and wealth is quite low, suggesting income-based measures of

1Note that the distinction between �urban� and �rural� is imprecise. De�nitions vary across surveys,
and rural and urban areas often spill over into one another. Statistics vary based on the source of
the survey and the de�nitions used, but all similarly convey the reality that rural poverty rivals
urban poverty in terms of the fraction of the population a�ected.

2Permanent income is de�ned as an individual's total lifetime earnings (Blau and Graham, 1990;
Menchik and Jianakoplos, 1997). This concept re�ects consumption smoothing over one's lifetime.
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poverty only partially re�ect the important determinants of living conditions (Lerman

and Mikesell, 1988).

In general, the income-based, urban-centered de�nition of poverty limits our un-

derstanding of the e�ects of poverty in important ways. In particular, a broader de�-

nition of poverty may improve our understanding of racial heterogeneity in behavioral

outcomes. Past research has found that, relative to Whites, Blacks exhibit dispro-

portionately high rates of behaviors such as teenage motherhood and high school

non-completion (e.g. Jencks, 1991; Jencks and Phillips, 2011; Card and Rothstein,

2007; Coleman et al., 1966). Both outcomes are negatively correlated with future

earnings (Jencks and Phillips, 2011; Fletcher and Wolfe, 2009), health (Reynolds and

Ross, 1998), and employment opportunities (Card and Wise, 1978), suggesting that

Black-White di�erences in adolescence carry through into adulthood. Despite the

well-established link between parental socioeconomic status and child outcomes, the

Black-White gap in cities appears to be robust to speci�cations that control for family

income.3 I �nd evidence supporting two probable explanations for the race gap: (i)

the race gap is driven by features of urbanized areas, and (ii) the race gap is driven

by wealth di�erences. These �ndings suggest that past research on the Black-White

di�erential in behavioral outcomes is incomplete for the same reasons that poverty

research is incomplete. First, this research focuses on urban areas, largely overlook-

ing the di�erences in the demographics of poverty between urban and rural areas.

Second, studies that rely on measures of income to compare Blacks and Whites in

poverty do not adequately capture di�erences in wealth.

Using several rounds of Decennial and ACS census data, I replicate the �nding

3The link between socioeconomic status and child outcomes is documented in countless papers
(e.g. Brooks-Gunn and Duncan, 1997; Duncan et al., 1998; Huston, 1991). The �nding that the
race gap does not disappear when income is taken into account is consistent with past research
on the topic (e.g. Ferguson et al., 2001) and is consistent with the results of my analysis using a
sample of individuals living in cities.
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that Blacks living in cities are less likely to complete high school and more likely to

become teen mothers than Whites living in cities. The �nding holds when comparing

Blacks and Whites residing in households at the same level of income. I conduct two

more sets of analysis that provide additional insights into this phenomenon. One

set of analysis highlights the distributional di�erences in poverty between urban and

rural areas; the other highlights the importance of considering non-income based

measures of poverty when assessing the race gap.

First, I show that there is little overlap in the support of wealth for Blacks and

Whites in urban areas but that the distributions look much more similar in rural

areas. Urban-rural di�erences in wealth heterogeneity are likely due to the history of

Black urban settlement into poorer neighborhoods in large cities, generating urban

centers where Whites of a given level of income enjoy higher levels of wealth than

Blacks of the same level of income (Kousser, 1974; Issacharo� et al., 2002). One

critical component of wealth is neighborhood quality. Using data on neighborhood

characteristics from the 1970 Census Neighborhood Forms, I �nd that low-income

Whites tend to live in more privileged neighborhoods than low-income Blacks in

cities. In rural areas, Black-White di�erences in neighborhood characteristics are

small.

Next, I show that the race gap reverses direction when I focus on a low-asset

subgroup of the rural population: individuals residing in manufactured housing.4

Manufactured housing is prefabricated housing that is built o� site and transported

to a residential property or to a manufactured housing community. Because housing

comprises the major stock of wealth for the majority of Americans, it has been used

in some of the literature on wealth inequality as a proxy for wealth (Dalstra et al.,

4�Manufactured house� is a term that refers to housing that meets the Federal Manufactured
Home Construction and Safety Standards of 1976. Technically, �mobile home� refers to housing
constructed before this 1976 code.
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2006; McMumm et al., 2009). Residents of manufactured homes tend to be similar

in terms of the total value of their assets, because manufactured housing is largely

homogeneous in design and rental prices and is predominantly located in rural areas

(Becker and Yea, 2015; Becker and Rickert, 2018; Suttles, 1972). I �nd that Black

adolescents living in manufactured homes are less likely to become teen moms and

are more likely to complete high school.5 I use other measures of wealth from the

Survey of Consumer Finance (SCF) to show that this result is likely not being driven

by di�erential selection into manufactured housing.

This research contributes to several di�erent literatures. First, it contributes to

the literature on poverty in the United States by painting a picture of poverty in rural

America with a particular focus on relating the Black-White wealth di�erential to the

Black-White human capital di�erential. As far as I know, this paper is the �rst to

compare Black-White di�erences in wealth in urban areas to Black-White di�erences

in wealth in rural areas.6 This paper is also the �rst to examine the Black-White

di�erential in the behavioral outcomes of manufactured housing residents. In so

doing, it contributes to a small body of literature on the economics of manufactured

housing. There are more than ten million individuals living in manufactured housing,

but we know little about this unique population. Manufactured housing tends to

be relatively homogeneous in asset value, suggesting that wealth variance is low

among residents. I exploit this feature of manufactured housing to shed new light on

the relationship between wealth and the Black-White di�erential in education and

fertility.

My �ndings additionally contribute some important insights to discussions about

5This �nding is consistent with Conley (1999), which measures wealth di�erently but generates
the same �nding with respect to premarital childbearing and educational attainment.

6Cho and Ogunwole (1989)compare the economic conditions of Blacks and Whites in rural areas
but do not relate those to Black-White di�erences in urban areas. Amato and Zuo (1992) shows
that certain markers of well-being for Blacks in rural areas than Blacks in urban areas but do not
compare those di�erences to urban-rural di�erences for Whites.
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the source of racial heterogeneity in behavioral outcomes. Academics, pundits, and

policymakers from a number of disciplines have put forth explanations that are rooted

in the notion that psychological or cultural factors linked to race are responsible for

racial disparities in outcomes like high school completion and teenage motherhood

(Wilson, 1987; Massey, 1990). Those theories have been bolstered by the �nding

that the relationship between race and behavioral outcomes tends to be robust to a

number of speci�cations, including those that control for indicators of socioeconomic

status. In this paper, I provide new evidence that the relationship may be driven by

omitted variable bias. Taken together, the evidence I present in this paper suggests

that, we are less likely to observe di�erential behaviors between Blacks and Whites

when individuals are closer in terms of wealth.

The rest of the paper proceeds as follows. Section 3.2 discusses the channels

through which poverty may a�ect the outcomes of interest in this paper. Section 3.3

characterizes Black-White di�erences in urban areas using Decennial and American

Community Surveys (ACS) Census. The estimates reported in this section indicate

that Black adolescents in cities are more likely to become teen mothers and less likely

to complete high school than their White counterparts, even conditional on family

income. Using the 1970 Neighborhood Forms, Section 3.4 explores the di�erences in

neighborhood characteristics between Blacks and Whites of the same level of family

income. The Black-White gap in neighborhood quality is large in urban areas but

small in rural areas. Finally, Section 3.5 reports the relationship between race and

fertility and education among manufactured housing residents. Among this low-asset,

predominantly rural subgroup of the population, Black adolescents are less likely to

become teen mothers and more likely to complete high school. Using the Survey of

Consumer Finance, I show that this �nding is not simply being driven by di�erential

selection into manufactured housing. Section 3.7 reports the relationship between
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race and fertility and education in rural West Virginia and Mississippi. Within this

population, which is arguably more homogenously poor due to historical reasons, race

is a less important predictor of teenage motherhood than it is in cities and is not a

signi�cant predictor of high school completion at all. Section 3.8 concludes with a

brief discussion of limitations and possible extensions.

3.2 Theoretical Considerations

In this paper, I present evidence that di�erences in wealth may be responsible for

di�erences in behavioral outcomes. Here, I address the question of why wealth may

matter, with the caveat that it is beyond the scope of this paper to test these the-

oretical considerations.7 Diverging from the social norms literature (e.g. Austen-

Smith and Fryer, 2005), which relies on the modeling assumption that peer group

norms di�er across race groups, I avoid the assumption that Blacks and Whites have

heterogenous values. Unlike behavioral models that allow for individuals to have

present-biased preferences and self-control problems (e.g. Brooks-Gunn and Fursten-

berg, 1989; O'Donoghue and Rabin, 1999; Laibson, 1997), I also avoid explanations

of teenage motherhood and high school non-completion rooted in an assumption of

irrationality.8 Instead, I couch the relationship between wealth and behavioral out-

7There are a number of other factors that likely contribute to education and fertility decisions. The
poor may have access to fewer resources, they may have smaller social or professional networks,
they may have lower quality peer groups, they may attend poorer quality schools, etc. In this
paper, I do not attempt to separately identify these channels. Instead, I abstract away from other
factors and focus on socioeconomic conditions.

8Irrationality is a particularly popular explanation for adolescent decisions, because adolescents are
considered to be more myopic than adults. Brooks-Gunn and Furstenberg (1989) make the claim
that �most teens do not consciously plan to become sexually active, and they often do not foresee
their �rst sexual experience� (p. 251). Socioeconomically disadvantaged youths with access to
fewer advisory resources may have less information about the negative consequences associated
with their behaviors and therefore have less accurate foresight. Another theory suggests that, even
if individuals are fully-informed, stressful events associated with poverty may lead to feelings of
insecurity or inadequacy, which in turn leads to behavioral changes (An et al., 1993). This theory
is closely related to the notion that the poor may develop di�erent preferences as a result of their
socioeconomic situation Edin and Kefalas (2005).
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comes within a rational choice framework, whereby individuals engage in behaviors as

a result of a utility maximization problem (e.g. Lundberg and Plotnick, 1995; Becker,

1960; Ward and Butz, 1980; Oreopoulos, 2007). In other words, if the poor engage

in behaviors at a higher rate than the non-poor, it is because it is optimal for them

to do so.

The rational choice framework within which I contextualize this research is closely

related to the framework developed by Kearney and Levine (2007) who explain ado-

lescent outcomes as a result of a decision making process that weighs short- and

long-term payo�s. The decision to have a child or the decision to drop out of school

would therefore be the result of a cost-bene�t analysis taking into account the oppor-

tunity cost of having a baby or dropping out of high school (Duncan and Ho�man,

1990). In equilibrium, an adolescent chooses to �drop out of the mainstream� when

she views her chance of socioeconomic success as su�ciently low.

3.2.1 Teenage Motherhood

In this paper, teenage motherhood is one of two main outcomes of interest. To be

clear, the decision being modeled is at the extensive margin, i.e. whether to become

a mother as a teenager.9 Encompassed in this decision are at least three other major

decisions: whether to get pregnant, whether to keep the child, and, conditional on

deciding not to keep the child, whether to resolve the pregnancy through abortion or

adoption. While other papers have separated these decisions (e.g. Leibowitz et al.,

1986; Hotz et al., 2004; Lundberg and Plotnick, 1995), the way in which I construct

a teenage motherhood variable from the census data precludes me from doing this.10

9This is in contrast to the way in which the economics of fertility literature treats completed
family size as the margin of interest. I have chosen to focus on the extensive margin because the
marginal cost of having an additional child after the �rst one is likely low in terms of labor market
participation and educational attainment.

10Some papers have also looked at the decision to marry in order to �legitimize� the birth. In my
main dataset, the public-use decennial and ACS data, 30% of teenage mothers are married.

65



From the data, I know only whether a teenage girl has her own child in the household

with her. In my analysis, teenage motherhood is a binary indicator that turns on if

an individual between the ages of 14 and 19 has a child.

Some researchers assert that the typical teenager is not able to make rational de-

cisions around fertility, namely because she is unable to forecast her future earnings,

and her present-biasedness causes her to overweight the costs associated with preg-

nancy relative to those associated with motherhood (Leibowitz et al., 1986). Others

treat teenagers as actors who respond to incentives and constraints like adults, with

the understanding that those who face limited economic prospects or racial discrim-

ination may have a di�erent choice set (Lundberg and Plotnick, 1995). The decision

to become a mother as a teenager is therefore in�uenced by the costs and bene�ts

of becoming pregnant as well as the costs and bene�ts of becoming a mother. I

remain agnostic about teenage motherhood from a normative perspective and adopt

the latter approach to framing the decision making process.

From the rational choice framework, the probability of teenage pregnancy is a

function of the costs of contraceptive measures as well as the expected costs of be-

coming pregnant. The probability of becoming a mother is a function of opportunity

costs in terms of lost wages, educational costs, psychic costs due to societal disap-

proval, and pecuniary costs associated with rearing a child. Using data from NSLY79,

Hotz et al. (2004) report OLS estimates that indicate that teen mothers at 28 had

lower wages and earned less in annual income than their counterparts who delayed

motherhood until after age 18. In the same study, they �nd that teen mothers are

46% less likely to receive a high school diploma. The key caveat, however, is that

costs are heterogeneous. For example, girls who are performing better in school �nd

it costlier to interrupt schooling due to a pregnancy. Similarly, younger girls may

face higher pregnancy and childrearing costs than older girls. Hotz et al. (2004) show
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that the heterogenous cost insght is critical to understanding the teenage motherhood

decision. Using miscarriages as a natural experiment, they �nd that the educational

and economic attainment of teen mothers is not signi�cantly worse than their coun-

terparts who delayed childbearing until adulthood.

Race is another dimension across which costs likely vary. Lundberg and Plotnick

(1995) �nd that White teenagers' fertility outcomes are in�uenced by policy variables

but Black teenagers' outcomes are not. These results indicate that Blacks and Whites

respond di�erently to policy, suggesting that they face di�erent incentives and con-

straints. Delaying fertility may be optimal for Whites but not for Blacks for reasons

related to structural inequality (Geronimus, 2003). Blacks in urban areas with highly

concentrated poverty tend to have fewer educational and economic opportunities and

thus have lower opportunity costs associated with teenage motherhood. If structural

inequality is responsible for di�erences in rates of teenage motherhood by race, it

stands to reason that these di�erences may erode in rural areas, where Black and

White teenagers arguably face more similar costs.

3.2.2 High School Non-Completion

High school non-completion is the second outcome of interest in this paper. The

decision being modeled is, again, at the extensive margin, i.e. whether to invest

in high school rather than how much to invest in high school. Classic signaling

models separately examine three related decisions: whether to drop out of high school,

whether to graduate from high school or attain a GED, and whether to enroll in

university. The way in which I construct the high school non-completion variable

precludes me from separately estimating various facets of the decision. In my analysis,

high school non-completion is a binary indicator that turns on if a 15- or 16-year-old
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is not in school and does not already have a high school degree.11

Following Oreopoulos (2007), if a 15- or 16-year-old in my sample is currently

enrolled in high school, I infer it is because the present discounted value associated

with being in high school exceeds the present discounted value of the student's out-

side option. There are several factors that enter into this optimization problem. In

general, the focus of the literature is divided between �push out� factors and �pull

out� factors. �Push out� factors include factors related to school quality and edu-

cational resources as well as academic or disciplinary problems. Past research has

established that peer e�ects and school e�ects do matter for academic outcomes in

various contexts (Zimmerman, 2003). On the other hand, �pull out� factors include

factors related to opportunity costs, including outside employment, family obliga-

tions, and relocation. Network e�ects may comprise an important part of this �

living in a community with a strong network may positively or negatively in�uence

the schooling decision depending on what employment opportunities are available in

that community.

Numerous established theories could be used to help explain an adolescent's deci-

sion to be enrolled in high school. Human capital theory, one of the leading theories,

assumes students invest in education to increase their future productivity and wages.

A competing theory, signaling theory (or the educational sorting hypothesis) assumes

students choose to invest in education in order to strengthen the signal of their abil-

ity for college admissions o�ces or prospective employers (Bedard, 2001; Clark and

Martorell, 2014).

Again, a key insight is that the important incentives and constraints adolescents

face when making their educational investment decision may not be the same for all

11I chose the lower-bound age so that compulsory schooling laws, which vary over time and state,
are not binding. Note that high school non-completion is subtly di�erent from dropping out of
high school. I cannot identify whether the adolescent began high school, for instance.
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types of students. There is some evidence from self-reports using the North Carolina

Education Research Data Center data that students of di�erent races drop out of high

school for di�erent reasons (Stearns and Glennie, 2006). To the extent that di�er-

ences in wealth are responsible for di�erences in perceived costs and expected returns

associated with educational investment, the rational choice framework predicts that

adolescents of di�erent races in urban areas invest di�erently in education. Beyond

race, the high school investment decision may vary across urban and rural areas as

a function of di�erent employment prospects (McCaul, 1988), industry structure in

the locality (McGranahan, 2004), and community risk factors (Paasch and Swaim,

1995).

3.3 The Race Gap in Cities

In `The Truly Disadvantaged', Wilson (1987) reports that Blacks in cities are less

likely to �nish high school and have higher fertility rates than Whites. In this section,

I roughly replicate Wilson's �ndings. Using census data from the same sample of cities

that Wilson used in `The Truly Disadvantaged' and `The Declining Signi�cance of

Race' (1980), I �nd that, among inhabitants of cities, race is signi�cantly correlated

with the probability of being a teenage mother and the probability of high school

non-completion, even when controlling for household income and city �xed e�ects.

3.3.1 Data

The Integrated Public Use Microdata Series (IPUMS) contains samples of the Amer-

ican population based on 15 federal censuses and American Community Surveys

(ACS) from 2001-2012 (Ruggles et al., 2010). For this analysis, I use the 1980, 1990,

and 2000 rounds of the decennial census data as well as pooled 2001-2012 rounds of

the ACS. IPUMS samples contain individual-level data, are clustered at the house-
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hold level, and are weighted di�erentially.

3.3.2 Empirical Speci�cation

The empirical analysis is based on the following reduced-form model:12

Yihjct = α + β1Xihjct + β2Zhjct + µct + γt + εihjct (3.1)

where Yihjct represents the behavior�either teenage motherhood or high school non-

completion�for individual i in household h, race group j, and city c at time t.

Xijhct is a vector of observable characteristics for individual i, Zhjct is a vector of

observable characteristics for household h, µct is the city �xed e�ect, γt is the year

�xed e�ect, and εihjct is the individual-level error term. In practice, Xihjct will be

a race dummy and Zhjct will re�ect the demeaned household income for household

h. The household income variable is constructed as household income relative to

the White mean household income for that census year. The parameter of interest

is β1, which represents the correlation between race and the probability that a 14-

to 19-year-old girl is a mother or a 15- or 16-year-old boy or girl is not enrolled in

school.

3.3.3 Results

Table 3.1 reports the relationship between teenage motherhood, high school non-

completion, and race based on data from the following cities: Baltimore, Boston,

Chicago, Cleveland, DC, Detroit, Houston, New Orleans, New York City, Philadel-

phia, and St. Louis.13 The �rst column for each outcome represents a speci�cation

without controls; the second represents a speci�cation that controls for income; the

third represents a speci�cation that controls for income and city �xed e�ects.

12This speci�cation draws on Card and Rothstein (2007).

13I use sample weights that control for the propensity to be an inhabitant of one of these cities.
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Table 3.1: Teenage Motherhood and High School Non-Completion by Race in Cities

Teenage Motherhood High School Non-Completion

Black 0.037 0.035 0.033 0.008 0.007 0.004
(0.001)*** (0.001)*** (0.002)*** (0.001)*** (0.001)*** (0.001)***

Mexican 0.050 0.048 0.044 0.023 0.022 0.020
(0.003)*** (0.003)*** (0.003)*** (0.002)*** (0.002)*** (0.002)***

Other Hispanic 0.035 0.033 0.038 0.009 0.008 0.009
(0.002)*** (0.002)*** (0.002)*** (0.002)*** (0.002)*** (0.002)***

Other 0.001 -0.001 0.002 0.003 0.003 0.003
(0.003) (0.003) (0.003) (0.002)* (0.002) (0.002)

Constant 0.030 0.030 0.049 0.041 0.041 0.048
(0.002)*** (0.002)*** (0.004)*** (0.002)*** (0.002)*** (0.003)***

R-squared 0.014 0.015 0.019 0.007 0.008 0.010
N. of Observations 74457 74457 74457 78273 78273 78273

Income Control X X X X
City Fixed E�ect X X
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: Teenage motherhood is an indicator of a 14-19 year old female with one or more children. High

school non-completion is an indicator of a 15- or 16-year old not in school. Income is the deviation from

White mean household income. Analysis uses the following cities: Baltimore, Boston, Chicago, Cleveland,

DC, Detroit, Houston, New Orleans, NYC, Philadelphia, and St. Louis. Sample weights control for

propensity to be in one of those cities. Controls include year indicators. White is the omitted race

category; 1980 is the omitted year.

The results from all speci�cations indicate that, in these cities between 1980 and

2012, the probability of observing a Black teen mom is higher than the probability

of observing a White teen mom.14 All correlations are signi�cant at the 1% level.

According to this analysis, the average Black 14-19 year-old living in one of these cities

is approximately 3 percentage points more likely to be a mother than the average

White 14-19 year-old.15 The second column demonstrates that, even when Blacks

and Whites are at the same level of household income, Black teenagers are more

likely to have a child than White teenagers. If Blacks and Whites are not distributed

evenly across cities, and cities are somehow responsible for teenage motherhood, I

14Note that the ACS data are pooled data from 2001-2012 because the ACS is administered yearly.
These waves are represented as 2010 in the tables. The decennial census data are generated every
10 years.

15The constant can be interpreted as the White mean probability.
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may be confounding the e�ect of race with the e�ect of living in a given city. To

address this concern, I perform a city �xed e�ects regression.16 In the third column

of Table 3.1, I show that the relationship between race and teenage motherhood is

robust to city �xed e�ects.

The results for high school non-completion are not quite as stark. Column four

suggests that there is a very small, positive relationship between being Black and

being out of school. The relationship is attenuated when I add controls for household

income (column �ve) and city �xed e�ects (column six) but remains statistically

signi�cant. In the most fully speci�ed regression, a Black 15- or 16- year-old in

this sample is .4 percentage points more likely to be out of school than a White 15-

or 16-year-old. When broken down by census year, I �nd that overall high school

non-completion trends downward over the decades. I also �nd that the Black-White

education gap narrows over time, which is consistent with the literature on the Black-

white achievement gap (Jencks, 1991; Jencks and Phillips, 2011). Results from the

�nal column of Table 3.1 also suggest that educational attainment is related to city-

speci�c factors, confounding the relationship between race and eduational attainment.

3.4 Wealth Di�erences in Urban and Rural Areas

In the previous section, using census data from 1980 to 2012, I demonstrated that

there is a link between race and teenage motherhood in cities. The relationship is

robust to speci�cations that account for household income and city �xed e�ects. I

based that analysis on a subset of cities in an e�ort to replicate the �ndings of past

research. In this section, I start to discuss how wealth, which theoretically may

be driving di�erences in education and fertility, is distributed di�erently in urban

and rural areas. I do so both descriptively and analytically, using data from the 1970

16The constant is now the teenage motherhood probability for White women in Baltimore at the
United States White income mean.
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Neighborhood Forms administered by the Census Bureau. I �nd that a neighborhood

quality gap exists between Black neighborhoods and White neighborhoods in cities

but that the gap narrows in rural areas.

3.4.1 Historical Background

Between 1910 and 1970, there was a `Great Migration' of 6 million African Americans

out of the rural Southern United States into the urban Northeast, Midwest, and West.

According to census data, in 1910, approximately 90% of Blacks lived in the South;

by the end of the Great Migration, only 53% remained in the South. The Great

Migration also largely urbanized Blacks, with more than 80% of Blacks living in

cities by the end of the movement. There were many reasons for the migration,

including political disenfranchisement, violence, and lack of job opportunities in the

South(Kousser, 1974; Issacharo� et al., 2002).

Although the Great Migration helped Blacks obtain jobs, the migrants encoun-

tered signi�cant discrimination of various forms. Black migrants were often resented

by the urban European-American working class, partly due to labor competition.

Populations increased so rapidly that there were housing shortages in many major

cities. Discrimination often restricted Blacks to crowded neighborhoods. Mortgage

discrimination and redlining in inner city areas limited the newer Black migrants'

ability to choose neighborhoods or to obtain a fair price. In the long term, the Na-

tional Housing Act of 1934 contributed to limiting the availability of loans to urban

areas, particularly those areas inhabited by Blacks (Gotham, 2000).

The history of changing relative employment prospects is relevant to the race gap

for several reasons. First, Black residential choice was restricted for many decades,

and historically Black communities centered on areas with low amenities. Even if the

Fair Housing Act of 1968 and the Fair Housing Act Amendments Act of 1988�which
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prohibit discrimination in all aspects of the landlord-tenant relationship�were ef-

fective, the lingering e�ects of redlining almost certainly persisted. Second, while

the Great Migration increased employment prospects for Blacks, wealth accumula-

tion lagged far behind advances in earnings. Many Blacks in large urban cities in the

1970s and 80s were either migrants themselves or the children or grandchildren of mi-

grants. As wealth accumulation is at least in part intergenerational, Black residents

of large urban cities had a limited number of generations in which to accumulate

wealth.

Structural models acknowledge that wealth encompasses far more than income.17

Rather, wealth incorporates the strength of one's social network, the quality of one's

housing, the characteristics of one's neighborhood, the resources of one's school, one's

ability to �nance higher education, and one's political resources. If, for instance, a

peer group quality e�ect exists, individual outcomes will be a�ected by neighbor-

hood average outcomes, such that an increase in the fraction of low-wealth neighbors

increases the individual probability of displaying a given behavioral outcome. The

historical forces that were responsible for Blacks having lower levels of wealth and

living in poorer neighborhoods in large cities in the Northeast, Midwest, and West are

generally less present in rural areas, especially in rural areas in the South, suggesting

that neighborhood e�ects may be less salient in rural areas than in urban ones.

17It is beyond the scope of this paper to weigh in on the source of persistent poverty; therefore, I
will not be testing structural models against behavioral models. That said, people like William
Julius Wilson (in �The Truly Disadvantaged� (1987) for e.g.) have written extensively on the
subject. Card and Rothstein (2007) �nd partial support for the argument that historical racial
segregation has continued to play a role in the long-term poverty of Black communities. In this
paper, I allow for the possibility that structural forces may be at work in creating di�erences in
wealth between Blacks and Whites, although I do not speci�cally take a stance on to what extent
structural forces are responsible.
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3.4.2 Data

To juxtapose the Black-White wealth gap in urban areas with the Black-White wealth

gap in rural areas, I use information on the characteristics of the neighborhoods of

low-socioeconomic status individuals. Neighborhood quality is one important mea-

sure of wealth, providing variation beyond annual income. For this analysis, I rely

on the two IPUMS 1970 Neighborhood Forms.18 The Neighborhood Forms comprise

1% nationally representative samples of the population, with the neighborhood (the

census tract) as the smallest identi�able geographic unit. Data from the Neighbor-

hood Forms contain detailed information on the characteristics of the neighborhood,

they identify whether an individual lives in an urban or rural area, and they indicate

the size of the urban area.19 I use the Neighborhood Forms to determine whether

the average quality of neighborhoods in which Blacks of a given income level reside is

di�erent from the average quality of the neighborhoods in which Whites of that same

income level reside. Speci�cally, at the neighborhood level, I look at the ratio of fam-

ilies below the poverty level, the median number of years of education completed, the

median family income, the prevalence of low-value housing units, and the Gini Index

of income concentration. I start by providing descriptive evidence. Then I estimate

the e�ect of race on education and fertility while controlling for neighborhood charac-

teristics, lending to a natural test of whether neighborhood characteristics are partly

responsible for the correlation between race and behavioral outcomes. I present these

analyses separately for urban and rural areas to highlight di�erences.

18Neighborhood forms are not available for other rounds of IPUMS census data, so I am limited to
the 1970 forms. The data are not able to directly address this in years outside of 1970.

19The tradeo� is that, for reasons of con�dentiality, the city and state are not released in this �le. In
1970, the Census Bureau de�ned the following areas as urban: (i) cities or villages with more than
2,500 residents, and (ii) other territories included in �urbanized areas�, which are concentrations of
at least 50,000 individuals residing in a central city and surrounding urban fringe. In my analysis,
I use a de�nition of �rural� based on the urbanized area variable such that I de�ne a rural area
to be a place with fewer than 50,000 residents.
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3.4.3 Non-Parametric Results

Figure 3.1 presents side-by-side, overlapping kernel density plots that illustrate the

disparity in neighborhood characteristics across race groups in urban areas compared

with rural areas in 1970. These density plots depict the fraction of families in a

neighborhood living below the poverty line.20 I have restricted the sample to 14-19

year-olds and their households, based on two conditions: the mothers do not have

a high school degree, and their households are below 150% of the poverty line.21 I

do this to ensure that I am studying households in poor socioeconomic conditions.

In that vein, to address the concern that poverty status may be endogenous to race,

I construct propensity score weights that adjust for the racial propensity to be in

poverty.22 Big cities and rural areas are de�ned using the urbsize variable in the

1970 Neighborhood Forms, whereby big cities have more than 500,000 inhabitants

and rural areas have fewer than 50,000 inhabitants.

The graph on the left indicates that low-socioeconomic status Black households

tend to be in neighborhoods with a higher fraction of families in poverty than low-

socioeconomic status White households, even controlling for own poverty. The Black

mean fraction of families in poverty is higher and the distribution is more disperse.

In fact, there is little overlap in the distributions described by the density plots for

White and Black households. In contrast, the graph for rural areas suggests that,

while the gap in this neighborhood quality still exists, it is much narrower.

20More accurately, this statistic reports the ratio of families with $15,000 or less in family income
to the total number of families in the neighborhood.

21The neighborhood characteristic (fraction of families in poverty) is constructed for the family
unit, while the total income variable is constructed for the household unit.

22Graphs produced in R are not balanced on own household poverty because the ggplot package
doesn't support the use of survey weights; however, graphs were also produced with Stata and
visually are the same.
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Figure 3.1: Neighborhood Poverty
Notes: This graph shows the distribution of the fraction of families in a neighborhood in

poverty, shown separately for urban and rural areas. Big cities are de�ned as having 500,000

or more inhabitants; rural areas are de�ned as having fewer than 50,000 inhabitants. The

sample comes from the 1970 Neighborhood Forms administered by the US Census Bureau.

It is restricted to 14-19 year-olds and their families, based on two conditions: their mothers

do not have a high school degree, and their households are between 0 and 150 percent of

the poverty line.

Figure 3.2 demonstrates that neighborhood inequality is also higher where Blacks

live in urban areas. The distribution of the Gini Index of income concentration rep-

resented by the White density plot in the graph for cities is stochastically dominated

by the distribution represented by the Black density plot, indicating that Blacks tend

to have more income inequality in their urban neighborhoods. That remains true in

rural areas, but as the �gure in the right panel demonstrates, the gap is narrower

than in urban areas.
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Figure 3.2: Neighborhood Inequality
Notes: This graph shows the distribution of neighborhood income inequality, shown sepa-

rately for urban and rural areas. Big cities are de�ned as having 500,000 or more inhabitants;

rural areas are de�ned as having fewer than 50,000 inhabitants. The sample comes from

the 1970 Neighborhood Forms administered by the US Census Bureau. It is restricted to

14-19 year-olds and their families, based on two conditions: their mothers do not have a

high school degree, and their households are between 0 and 150 percent of the poverty line.

Descriptive statistics presented in Tables 3.2 and 3.3 provide further evidence

that there is more racial heterogeneity in neighborhood characteristics in urban areas

than in rural areas. I produce these statistics by restricting the sample to individuals

residing in households at or below 150% of the poverty level and whose mothers did

not complete high school. I restrict the sample in this way to focus on neighborhoods

where people with low socioeconomic status reside. The sample is also balanced on

household poverty level to control for di�erential propensity to be in poverty. Even

in this restricted and balanced sample, Black-White di�erences in average neighbor-

hood characteristics in cities are striking. Black and White mean values of the same

indicators of neighborhood quality for rural areas still indicate a racial gap, but that
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gap appears to be substantially smaller (Table 3.3).

Table 3.2: Neighborhood Characteristics in Urban Areas

Variable # Obs Mean Std Dev Min Max
Black: Years of School 8027 10.61 1.08 6 16
White: Years of School 5796 11.38 1.14 1 16
Black: Family Income (Thousands) 8027 7.04 2.16 2 24
White: Family Income (Thousands) 5796 9.92 2.48 2 39
Black: Gini Index 8027 36.99 5.14 22 60
White: Gini Index 5796 31.45 5.32 0 57
Black: Fraction in Poverty 8027 24.61 12.87 1 76
White: Fraction in Poverty 5796 9.930 7.91 0 68
Black: Fraction of Units <10k 8027 30.09 29.71 0 99
White: Fraction of Units <10k 5796 18.70 24.35 0 99

Table 3.3: Neighborhood Characteristics in Rural Areas

Variable # Obs Mean Std Dev Min Max
Black: Years of School 8567 10.13 1.24 3 16
White: Years of School 17265 10.84 1.41 0 16
Black: Family Income (Thousands) 8567 5.98 1.78 2 19
White: Family Income (Thousands) 17265 7.18 2.01 2 21
Black: Gini Index 8567 40.36 5.67 23 63
White: Gini Index 17265 36.50 5.32 0 59
Black: Fraction in Poverty 8567 30.18 12.96 2 67
White: Fraction in Poverty 17265 19.59 11.54 0 72
Black: Fraction of Units <10k 8567 53.05 17.90 0 98
White: Fraction of Units <10k 17265 49.62 21.95 0 99

3.4.4 Empirical Speci�cation and Regression Results

Now, I employ the IPUMS decennial census and ACS data from 1970 in combination

with the Neighborhood Forms from 1970 to estimate the correlation between race and

fertility and education when holding neighborhood characteristics constant.23 The

23Because the Neighborhood Forms are only available for 1970, I do not make use of the other waves
of decennial census and ACS data in this analysis.
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empirical speci�cation is similar to that in Section 3.3 but is restricted to 1970 and

includes controls for neighborhood characteristics:

Yihnj = α + β1Xihnj + β2Zhnj + β3Nnj + εihnj (3.2)

where Yihnj represents either teenage motherhood or high school non-completion

for individual i in household h, neighborhood n, and race group j. Xihnj is a vector of

observable characteristics for individual i, Zhnj is a vector of observable characteristics

for household h, and Nnj is a vector of neighborhood characteristics for neighborhood

n, and εihnj is the individual-level error term. In practice, Xihnj includes a race

dummy and a measure of mother's education. Zhnj includes household poverty status.

The parameter of interest is β1, which represents the correlation between race and the

probability of teenage motherhood or high school non-completion. The idea behind

this regression is that I remove some of the bias in β1 by inserting the β3Nnj term,

which is meant to capture wealth outside of family income. Using this speci�cation,

I run an OLS regression separately for the sample of cities and the sample of rural

areas. Note also that I only include in analysis individuals between 0 and 150% of

poverty.24

The teenage motherhood results presented in Table 3.4 provide further support

for the argument that neighborhood characteristics vary by race and play some role

in racial di�erences in education and fertility outcomes in cities. When I regress the

teenage motherhood indicator on race alone using the 1970 Census Neighborhood

data, I �nd that Black teenagers between 0 and 150% of the poverty line are signi�-

cantly more likely to be mothers than White teenagers (column one). Controlling for

mother's education and household poverty status (column two) does not fully account

for the relationship between race and teenage motherhood; in fact, it strengthens it.

24Again, I use the propensity score weights I mentioned in the previous subsection to account for
the possibility that poverty status may be endogenous to race.
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The third column shows that controlling for various neighborhood characteristics

attenuates the correlation between race and teenage motherhood by about four per-

centage points. I do not, however, �nd evidence of a correlation between race and

high school non-completion using the sample from the 1970 Neighborhood samples.

Table 3.4: Teenage Motherhood and High School Non-Completion in Urban Areas
in 1970

Teenage Motherhood High School Non-Completion

Black 0.028 0.056 0.018 0.003 0.003 -0.006
(0.005)*** (0.005)*** (0.006)*** (0.004) (0.004) (0.005)

Mexican -0.017 0.031 0.007 0.029 0.033 0.024
(0.012) (0.012)*** (0.012) (0.009)*** (0.009)*** (0.010)**

Other Hispanic 0.025 0.057 0.028 0.031 0.032 0.022
(0.008)*** (0.008)*** (0.008)*** (0.007)*** (0.007)*** (0.007)***

Other -0.030 -0.027 -0.035 -0.008 -0.008 -0.010
(0.018) (0.018) (0.018)** (0.016) (0.016) (0.016)

Mom no HS -0.138 -0.147 -0.009 -0.013
(0.005)*** (0.005)*** (0.004)** (0.004)***

Poverty status -0.000 -0.000 -0.000 -0.000
(0.000)** (0.000)* (0.000)*** (0.000)***

R-squared 0.003 0.050 0.060 0.003 0.004 0.006
N. of Observations 17635 17635 17635 12053 12053 12053

Mother Edn and Poverty X X X X
Neighborhood Characteristics X X
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Teenage motherhood is an indicator of a 14-19 year old female with one or more children. High school

non-completion is an indicator of a 15- or 16-year old not in school. Poverty is constructed by household

income and size. Analysis uses individuals under 150 percent of poverty and living in cities with 500,000

inhabitants or more. Survey weights control for the racial propensity to be in poverty. White is omitted

race category. Data are from 1970 Neighborhood Forms

Interpreting these results is not straightforward. Some sociologists have argued

that contagion increases individual risky behavior. Another interpretation, and one

that has been better received in the �eld of economics, is that neighborhood charac-

teristics may better re�ect individual wealth than other indicators of an individual's

socioeconomic status (Moudon et al., 2011). This may occur because housing is a

durable good and choice of housing, including choice of neighborhood, is made based
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on permanent income. Under this interpretation, if neighborhood characteristics do

a better job of re�ecting wealth than does income, my results lend support to the no-

tion that we are less likely to observe di�erential behavioral outcomes among Blacks

and Whites of equal wealth.

Table 3.5: Teenage Motherhood and High School Non-Completion in Rural Areas
in 1970

Teenage Motherhood High School Non-Completion

Black 0.012 0.034 0.026 0.004 0.001 -0.006
(0.004)*** (0.004)*** (0.004)*** (0.004) (0.004) (0.004)

Mexican -0.012 0.023 0.015 0.038 0.039 0.029
(0.010) (0.010)** (0.010) (0.010)*** (0.010)*** (0.010)***

Other Hispanic 0.012 0.034 0.029 0.009 0.008 0.004
(0.009) (0.009)*** (0.009)*** (0.009) (0.009) (0.009)

Other 0.000 0.009 0.003 0.004 0.001 -0.007
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010)

Mom no HS -0.113 -0.116 -0.005 -0.009
(0.003)*** (0.003)*** (0.004) (0.004)**

Poverty status -0.000 -0.000 -0.000 -0.000
(0.000) (0.000) (0.000)*** (0.000)***

R-squared 0.001 0.044 0.046 0.001 0.002 0.004
N. of Observations 23866 23866 23866 18709 18709 18709

Mother Edn and Poverty X X X X
Neighborhood Characteristics X X
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: Teenage motherhood is an indicator of a 14-19 year old female with one or more children. High

school non-completion is an indicator of a 15- or 16-year old not in school. Poverty is constructed by

household income and size. Analysis uses individuals under 150 percent of poverty and living in cities

with 50,000 inhabitants or fewer. Survey weights control for the racial propensity to be in poverty. White

is omitted race category. Data are from 1970 Neighborhood Forms

The results reported in Table 3.5 indicate that Black teenagers between 0 and

150% of the poverty line in rural areas are signi�cantly more likely to be teen moms

than Whites, although the race gap is smaller than it is in urban areas. This rela-

tionship is robust to speci�cations that control for household poverty and mother's

education (column �ve) as well as neighborhood characteristics (column six). In rural

areas, neighborhood characteristics explain less of the propensity to become a teen
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mom than in rural areas, suggesting neighborhood e�ects may be less important in

rural areas than in rural areas. Again, I do not �nd evidence of a correlation between

race and high school non-completion using these data.

3.5 Alternative Means of Re�ecting Wealth

In the previous section, I reported evidence that di�erences in neighborhood charac-

teristics exist across Blacks and Whites of equal levels of income in urban areas. This

�nding supports the assertion that income does not fully capture poverty. Despite the

obvious empirical challenges associated with comparing Blacks and Whites of equal

wealth, the majority of the discourse around the Black-White di�erential in behaviors

has largely abstracted away from the issue of how to measure poverty accurately. In

this section, I adopt several approaches for measuring wealth that more fully re�ect

poverty. In particular, I draw from lessons of the development economics literature,

which point to using consumption-based measures of wealth. For one, I measure con-

sumption in terms of its rental equivalent, such that it re�ects the opportunity cost

of funds tied up in a durable good as well as the depreciation of the good. Housing,

which comprises the major stock of wealth for most Americans, is often considered

to be the most important consumer durable. In an e�ort to compare the outcomes

of Blacks and Whites at comparable levels of wealth, in this section I use residents

of manufactured housing as a low asset subgroup. I �nd that, among manufactured

housing residents, the relationship between being Black and teenage motherhood and

high school non-completion reverses direction.
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3.5.1 Background

Permanent Income

One shortcoming of studies seeking to compare the individual outcomes of Blacks and

Whites at similar levels of wealth is that it is di�cult to account for both compo-

nent parts of wealth�annual income and permanent income�whereby the latter is

an individual's expected lifetime average income (Blau and Graham, 1990; Menchik

and Jianakoplos, 1997). In industrialized countries, where the majority of household

income comes from few sources and annual income variation is low, it is not uncom-

mon to rely only on annual income to measure wealth. In the United States, for

example, the technical de�nition of poverty as determined by the US Census Bureau

is based only on annual income and family size and composition. The poverty line is

updated for in�ation, but it does not vary geographically and does not account for

other factors that in�uence permanent income.

A large body of literature in the �eld of development economics has tackled the

issue of how to measure poverty accurately when annual income variation is high

or self-employment is common. Researchers have proposed a range of poverty mea-

sures in the developing country context, including a vulnerability measure (Calvo and

Dercon, 2005), a multidimensional index (Alkire and Foster, 2011), and a measure

of the duration of poverty (Foster, 2009). The consensus in the development litera-

ture has been that, because consumption is less variable over the course of a year,

consumption-based measures better re�ect poverty than income-based measures. In

the United States, Black-White wealth di�erences have been shown to persist even

when conditioning on annual income (e.g. Altonji and Doraszelski, 2005), so I em-

ploy lessons from the development literature in an e�ort to compare the outcomes of

Blacks and Whites with similar levels of permanent income.
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Manufactured Housing

Manufactured housing�also known as mobile homes, prefabricated buildings, trailer

homes, or caravans�gained popularity in the 1950s in the United States as an inex-

pensive housing option that, in principle, has some mobility.25 Manufactured housing

comprises standardized structures that come in two sizes: a single-wide (which is 18

feet or less in width and 90 feet or less in length) or a double-wide (which is 20 feet or

more in width and 90 feet or less in length). Triple-wide manufactured homes exist

but are rare. Di�erent states or regions have di�erent regulations due to Housing

and Urban Development laws; however, there tends to be little variation in price or

quality of manufactured housing by region.

The majority of manufactured housing is located in rural areas. Based on a repre-

sentative sample drawn from the IPUMS census data, in 1980 more than 60% of man-

ufactured housing was located in rural areas.26 Based on that same sample, 3.8% of

Black Americans lived in manufactured homes in 1980 and 7.8% of White Americans

lived in manufactured homes. In 1980, the average sale price of a single-wide man-

ufactured home was $16,700, while the average price of a double-wide manufactured

home was $29,200, according to the Survey of Manufactured Homes (administered

by the Census Bureau).27 Again, there is little variation in price by region. Given

the relatively standardized nature of manufactured housing, in addition to the fact

that they are located primarily in rural areas, I propose using mobile home residents

25In practice, most manufactured housing residents set up in one location permanently or semi-
permanently. They are often located in trailer parks/mobile home parks, which rent out plots of
land and provide basic utilities.

26This statistic should be interpreted as an approximation. I used 1980 for purposes of consistency,
as the other statistics related to mobile home residency are drawn from 1980; however, there is
no rural/urban indicator in the IPUMS data for 1980. To approximate rural/urban residency,
I constructed an indicator for rural based on whether a household is located in an identi�able
metropolitan area.

271980 is the earliest year for which statistics are available from the Survey of Manufactured Homes.
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as a low-asset subgroup from which we can learn about the behaviors of individuals

who enjoy more comparable levels of wealth.28

3.5.2 Data and Empirical Speci�cation

The data I use in this part of the analysis are the same as those described in Section

3.3. I rely on the 1980, 1990, and 2000 rounds of the public-use decennial census data

as well as the pooled 2001-2012 rounds of the ACS. The dependent variables are the

same teenage motherhood and high school non-completion indicators, constructed as

described earlier. In this section, I rely on two empirical speci�cations. One is the

same as before but is restricted to a sample of mobile home residents instead of cities

(Equation 3); the other is the same as before but includes a manufactured housing

residency indicator as a covariate (Equation 4):29

Yihjst = α + β1Xihjst + β2Zhjst + µst + γt + εihjst if Mihjst = 1 (3.3)

Yihjst = α + β1Xihjst + β2Zhjst + β3Mihjst + µst + γt + εihjst (3.4)

where, as before, Yihjst represents either teenage motherhood or high school non-

completion for individual i in household h, race group j, and state s at time t.

Mihjst is an indicator of manufactured housing residency. As before, Xijhst is a

vector of observable characteristics for individual i, Zhjst is a vector of observable

characteristics for household h, µst is the state �xed e�ect, γt is the year �xed e�ect,

and εihjst is the individual-level error term. In practice, Xihjst is a race indicator and

28Ideally, I would be able to present kernel density graphs showing that neighborhood characteristics
are balanced across Blacks and Whites in manufactured housing, but the 1970 Neighborhood �les
group manufactured housing together with `boat, van, tent, etc.' in the detached house category
of the housing type variable. Refer to Section 3.6, where I use data from the Survey of Consumer
Finance to provide an alternative means of checking for the robustness of this claim.

29I cannot identify an area as being urban or rural, because that variable is only available in one
year (1990) of the public-use census data.
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Zhjst re�ects the demeaned household income for household h. The household income

variable is constructed as household income relative to the White mean household

income for that census year. The parameter of interest is β1, which represents the

e�ect of race on the probability of teenage motherhood or high school non-completion.

3.5.3 Results

The results associated with the model represented by Equation (3) indicate that re-

stricting analysis to manufactured housing residents erodes the positive correlation

between being Black and teenage motherhood. Table 3.6 reports the results of a

regression of the teenage motherhood indicator on race, restricting the sample to

manufactured housing residents.30 There is a small but signi�cant relationship be-

tween being Black and the probability of being a teen mom in the most parsimonious

regression (column one), but that relationship is not robust to household income con-

trols (column two). When I add state �xed e�ects, the relationship between being

Black and the probability of being a teen mom actually reverses sign and becomes

statistically signi�cantly negative, indicating that Black teenagers in manufactured

housing are .9 percentage points less likely to become mothers than White teenagers

in mobile homes.

Columns four through six indicate that Blacks in manufactured housing are signif-

icantly less likely to exhibit high school non-completion than Whites in manufactured

housing. Among manufactured housing residents of the same household income and

in the same state, a Black 15-16 year old is 0.8 percentage points more likely to be

in school than a White 15-16 year old (column six).

Table 3.7 reports the results produced by estimating Equation (4) using full sam-

ple and controlling for manufactured housing residency. Interestingly, conditioning

30I use sample weights weighted by propensity to reside in a mobile home.
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Table 3.6: The Incidence of Teenage Motherhood and High School Non-Completion
by Race among Residents of Manufactured Housing

Teenage Motherhood High School Non-Completion

Black 0.003 -0.001 -0.009 -0.004 -0.005 -0.008
(0.002)* (0.002) (0.002)*** (0.001)*** (0.001)*** (0.001)***

Mexican 0.020 0.017 0.024 0.014 0.013 0.023
(0.002)*** (0.002)*** (0.002)*** (0.001)*** (0.001)*** (0.001)***

Other Hispanic 0.003 0.004 0.008 0.010 0.010 0.013
(0.003) (0.003) (0.003)*** (0.002)*** (0.002)*** (0.002)***

Other -0.007 -0.007 -0.003 -0.001 -0.001 0.001
(0.002)*** (0.002)*** (0.002) (0.002) (0.002) (0.002)

Constant 0.148 0.148 0.159 0.100 0.100 0.114
(0.003)*** (0.003)*** (0.004)*** (0.003)*** (0.003)*** (0.003)***

R-squared 0.008 0.012 0.015 0.007 0.007 0.012
N. of Observations 165253 165253 165253 165389 165389 165389

Income Control X X X X
State Fixed E�ect X X
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: Teenage motherhood is an indicator of a 14-19 year old female with one or more children. High

school non-completion is an indicator of a 15- or 16-year old not in school. Income is deviation from

White mean household income. Analysis is restricted to mobile home residents. Sample weights control

for propensity to reside in mobile home. Controls include year indicators. White is the omitted race

category.

on manufactured housing residency produces point estimates that are similar to those

produced by analysis that uses the city sample. In the most fully speci�ed regres-

sion of teenage motherhood (column three), I �nd that Black 15-19 year-olds are

2.7 percentage points more likely to be mothers than Whites, even controlling for

manufactured housing residency. In the most fully speci�ed regression of high school

non-completion, I �nd a small but signi�cant relationship between being Black and

the probability of high school non-completion.

At �rst glance, it may seem hard to reconcile the results of Tables 3.6 and 3.7.

According to Table 3.6, for a given level of income, Blacks living in manufactured

housing are less likely to exhibit teenage motherhood and high school non-completion

than Whites. According to Table 3.7, for a given level of income, Blacks living in
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Table 3.7: Teenage Motherhood and High School Non-Completion by Race

Teenage Motherhood High School Non-Completion

Black 0.031 0.026 0.026 0.004 0.003 0.003
(0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)***

Mexican 0.031 0.027 0.028 0.013 0.012 0.015
(0.000)*** (0.000)*** (0.001)*** (0.000)*** (0.000)*** (0.000)***

Other Hispanic 0.018 0.015 0.019 0.007 0.006 0.008
(0.001)*** (0.001)*** (0.001)*** (0.000)*** (0.000)*** (0.000)***

Other 0.001 -0.001 0.001 0.000 0.000 0.002
(0.001) (0.001) (0.001)** (0.000) (0.000) (0.000)***

Manufactured Home 0.033 0.029 0.026 0.014 0.013 0.012
(0.001)*** (0.001)*** (0.001)*** (0.000)*** (0.000)*** (0.000)***

Constant 0.041 0.041 0.050 0.037 0.037 0.039
(0.001)*** (0.001)*** (0.001)*** (0.000)*** (0.000)*** (0.001)***

R-squared 0.009 0.012 0.013 0.004 0.004 0.005
N. of Observations 1523625 1523625 1523625 1680559 1680559 1680559

Income Control X X X X
State Fixed E�ect X X
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: Teenage motherhood is an indicator of a 14-19 year old female with one or more children. High

school non-completion is an indicator of a 15- or 16-year old not in school. Income is the deviation from

White mean household income. Controls include year indicators. White is the omitted race category.

manufactured housing are more likely to engage in these behaviors than Whites.

Running a split sample regression, as I did in Table 3.6 (Equation 3) is analogous to

running a fully interacted regression. That the results between the two speci�cations

are di�erent suggests that manufactured housing residency is collinear with something

else that is driving the relationship between race and the outcome variables. The fully

interacted regression indicates that the coe�cient on the interaction between the

Black indicator and the manufactured housing indicator is negative; the coe�cient

on the interaction between White and manufactured housing residency is positive;

and the interaction between income and manufactured housing residency is negative.

This may be suggestive evidence that manufactured housing residency re�ects wealth

beyond annual income, or it may be evidence that Blacks living in manufactured

housing are wealthier than Whites living in manufactured housing.
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3.6 Manufactured Housing and Wealth

In the previous section, I used manufactured housing residency as a means to compare

the outcomes of individuals who are arguably similar in terms of wealth. Here, I rely

on a di�erent dataset containing rich measures of wealth, the Survey of Consumer

Finance, to test whether Blacks who select into living in manufactured housing are

systematically wealthier than Whites who select into manufactured housing. Based

on an aggregate wealth measure�including the value of housing and non-housing

assets�Blacks living in manufactured housing are not wealthier than Whites; if any-

thing, they may be less wealthy.31

3.6.1 Data

The Survey of Consumer Finance (SCF) is conducted every three years by the Board

of Governors of the Federal Reserve System in order to provide comprehensive data

on the �nancial characteristics of American households. The SCF includes detailed

information designed expressly for the purpose of estimating wealth, including infor-

mation on assets, liabilities, employment, pension, inheritance, income, demograph-

ics, and more. Drawing on (Pfe�er et al., 2016), I use data from the SCF rounds

2001, 2004, 2007, and 2010, to construct an aggregate wealth variable, comprising the

following: housing value, net worth of vehicles, mortgage balances, net worth of real

estate, business assets, net worth of business, bonds, checking and savings balances,

certi�cate of deposit, stocks, other managed assets, IRA/pension annuities, life insur-

ance, and debts.32 The SCF also contains information on housing and demographics,

31The IPUMS census data are unable to address the issue of Black-White di�erences in wealth
directly. Measures of individual and family annual income are available, but most other non-
income measures of wealth are not.

32I only go back to 2001 for consistency in measurement, as wealth variables changed over the
course of the lifetime of the survey. Aggregate wealth = {(housing value + vehicle value + net
worth of real estate + money owed for businesses + net worth of businesses + all bonds + cds +
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allowing me to construct teenage motherhood and high school non-completion vari-

ables in a manner similar to before. The SCF does not contain detailed geographic

information, however, precluding inclusion of state or region �xed e�ects.

The SCF uses a process of multiple imputation to handle missing data, which

means that sample replicates are created with bootstrap methods and analysis weights

are computed separately for each replicate. To deal with the imputation, I conduct

repeated-imputation inference by combining the results across the �ve implicates for

each observation.33 In addition, the SCF oversamples wealthy households, so I use

survey weights to ensure I conduct analysis on a representative sample of low-income

households.

3.6.2 Results

Table 3.8 reports correlations between race and teenage motherhood and high school

non-completion, controlling for manufactured housing residency and wealth. The

aggregate wealth index is constructed as described above. Columns three and seven

indicate that, conditional on family income, controlling for manufactured housing

residency does not attenuate the relationship between being Black and becoming

a teen mom or not completing high school. These results are consistent with the

results reported in Table 3.7. According to the fourth and eighth columns of Table

3.8, residual wealth, as measured through a battery of other important assets in

addition to housing, is not driving the relationship.

I also use the SCF to assess the predictive strength of race, family income, and

manufactured housing residency on aggregate wealth. Column one of Table 3.9 indi-

savings + checking + cash +stock +IRA + insurance + other money owed to you) � (loans for
education + credit card loans + pension loans + money owed to businesses)}

33Repeated-imputation inference (RII) draws on Bayesian theory and can be applied to linear and
non-linear models.
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Table 3.8: Teenage Motherhood and High School Non-Completion using Measures
of Wealth

Teenage Motherhood High School Non-Completion

Black 0.059 0.058 0.059 0.058 0.043 0.041 0.043 0.043
(0.005)*** (.005)*** (.005)*** (.005)*** (0.005)*** (.005)*** (.005)*** (.005)***

Hispanic 0.100 0.099 0.099 0.099 0.238 0.236 0.236 0.236
(.006)*** (.006)*** (.006)*** (.006)*** (.006)*** (.006)*** (.006)*** (.006)***

Other Race -0.006 -0.006 -0.005 -0.005 -0.007 -0.007 -0.004 -0.004
(.010) (.010) (.010) (.010) (.009) (.009) (.009) (.009)

Family Income 0.000 0.000 0.000 0.000 0.000 0.000
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***

Manufactured Home 0.050 0.050 0.129 0.129
(.008)*** (.008)*** (.008)*** (.008)***

Wealth 0.000 0.000
(7.90E-10)* (7.99E-10)

Constant 0.042 0.042 0.039 0.040 0.073 0.072 0.065 0.065
(0.002)*** (.002)*** (0.002)*** (.002)*** (0.002)*** (.002)*** (.002)*** (.002)***

Observations 84592 84592 84592 84592 84827 84827 84827 84827
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: Teenage motherhood is an indicator that the female household head was a teenager at time of child's birth. The high school

non-completion variable indicates whether either of household heads does not have a high school diploma, giving each individual equal

weight. Family income is the deviation from white mean household income. Wealth is an aggregate measure constructed using asset

data from the Survey of Consumer Finance. Data come from pooled SCF surveys from 2001-2010. White is the omitted category.

cates that race is a signi�cant predictor of aggregate wealth.34 All race group indica-

tors are negatively correlated with wealth, relative to the White indicator. The second

column indicates that, conditional on family income, there is a negative correlation

between residing in a manufactured home and wealth. Both of these correlations are

robust to the most fully speci�ed regression (column three). The �nal column reports

the correlations for a sample restricted to manufactured housing residents. Within

this sample, there is no statistically signi�cant correlation between being Black and

wealth. Because the standard errors for this regression are relatively large, I also per-

form a ttest to check for wealth di�erences among manufactured housing residents.

The ttest returns evidence that Blacks in maufactured housing have less wealth than

Whites in manufactured housing.

Figures 3.3 and 3.4 provide graphical evidence that the wealth distribution among

manufactured housing residents is similar across Blacks andWhites. Figure 3.3, which

34Where wealth is transformed by the inverse hyperbolic sine function.
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Table 3.9: Predictors of Wealth

(1) (2) (3) (4)

Black -3.52 -3.53 0.02
(0.142)*** (0.142)*** (0.695)

Hispanic -3.47 -3.47 -1.21
(0.165)*** (0.165)*** (.716)*

Other Race -0.79 -0.82 0.29
(.0251)*** (0.251)*** (1.402)

Family Income 0.00 0.00 0.00 0.00
(0.00)*** (0.00)*** (0.00)*** (0.00)***

Manufactured Home -0.69 -0.83
(0.220)*** (.215)***

Constant 10.93 10.16 10.98 10.58
(.058)*** (.052)*** (.060)*** (.429)***

Observations 84827 84827 84827 3305
Race Control X X X
Income Control X X X X
Manufact Home Control X X
Manufact Home Sample X
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: Family income is the deviation from white mean income. Wealth is the

hyperbolic inverse sine of aggregate wealth. Wealth is an aggregate measure con-

structed using asset data from the Survey of Consumer Finance. Data come from

pooled SCF surveys from 2001-2010. White is the omitted category.

depicts the density plots for Blacks andWhites using the entire sample from across the

United States, shows that the White distribution stochastically dominates the Black

distribution. Figure 3.4 restricts the sample to manufactured housing residents. In

this sample, the White distribution of wealth still dominates the Black distribution,

but the gap narrows substantially. Taken together, the evidence from the Survey of

Consumer Finance suggests that Blacks and Whites in manufactured housing likely

are not di�erentially wealthy.35

35The SCF has few geographic indicators, and prevents distinguishing urban from rural.
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Figure 3.3: Density Plot of Wealth
Notes: This graph shows the distribution of wealth by race for the entire sample in the

Survey of Consumer Finance, using waves of data pooled from 2001-2010. The aggregate

wealth variable is constructed using a number of asset measures in the SCF. Wealth displayed

here is the inverse hyperbolic sine of the deviation from white mean wealth for the survey

year.
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Figure 3.4: Wealth among Manufactured Housing Residents
Notes: This graph shows the distribution of wealth by race for mobile home residents, using

waves of Survey of Consumer Finance data pooled from 2001-2010. The aggregate wealth

variable is constructed using a number of asset measures in the SCF. Wealth displayed here

is the inverse hyperbolic sine of the deviation from white mean wealth for the survey year.

3.7 The Historically Poor, Rural South

My objective in comparing Blacks and Whites residing in manufactured housing is

to restrict the comparison to individuals who enjoy comparable levels of wealth,

irrespective of race. A natural test of this approach would be to employ the same

analysis using a di�erent population of individuals that experiences comparable levels

of wealth. Accordingly, as a robustness check, I compare the outcomes of individuals

living in areas that are arguably homogenously poor. Three of the poorest regions

of the United States are the Appalachian Mountains, the Mississippi Delta, and the

Black Belt (Allen-Smith et al., 2000). With a history of sharecropping dating back

to the late 19th century and early 20th century, Mississippi and West Virginia have

developed similar economies and similar socioeconomic conditions for their inhabi-

tants (Alston and Kau�man, 1997). For this reason, in this section I restrict analysis
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to Blacks and Whites living in West Virginia and Mississippi.

3.7.1 Historical Background

During Reconstruction (1865-1877), sharecropping�particularly of cotton�grew out

of an economy beleaguered by war. White farmers and emancipated Blacks alike be-

came sharecroppers (O'Donovan, 2009). In Mississippi in 1900, 85% of Black farmers

were sharecroppers and 36% of White farmers were sharecroppers (Bolton, 2004).

Falling prices and the advent of mechanized agricultural processes in the 1930s and

1940s reduced the demand for labor in the South, while industrialization and immi-

gration restrictions increased demand for labor in the North at the same time. Black

and White laborers who remained in the rural South endured lagging economic con-

ditions that, in some places, have not signi�cantly improved over time.

Rural Whites and Blacks in the South often share similar roots, which is a fact

that has not been exploited in assessments of the race gap. Blacks and Whites

alike participated in wide-scale sharecropping arrangements scattered throughout the

South. As a result of the unique history of sharecropping and the Great Migration,

poor Blacks and Whites in the rural South are less likely to be systematically di�erent

in terms of wealth and are less likely to be sorted into neighborhoods of di�erential

quality.

3.7.2 Data and Results

Here, I use data from the 1980, 1990, and 2000 rounds of the IPUMS census microdata

in addition to the pooled 2001-2012 ACS rounds.36 I restrict my analysis to rural

36Unfortunately, I cannot compare outcomes across Blacks and Whites in terms of neighborhood
characteristics in this sample. The Neighborhood Forms, which contain the necessary details on
neighborhood characteristics, do not identify the state of residence.
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areas in Mississippi and West Virginia.37 First, the estimates reported in Table 3.10

indicate that, when balanced on household poverty, mean rates of high school non-

completion are similar across Whites and Blacks in Mississippi and West Virginia.

In contrast, mean rates of teenage motherhood are higher for Blacks than Whites,

although the gap within this subpopulation is smaller than the nationwide average

gap.

Table 3.10: Incidence of Teenage Motherhood and High School Non-Completion in
West Virginia and Mississippi

Variable # Obs Mean Std Dev Min Max
Black: Teenage Motherhood 6701 0.08 0.26 0 1
White: Teenage Motherhood 15814 0.04 0.20 0 1
Black: HS Non-Completion 6629 0.02 0.15 0 1
White: HS Non-Completion 17045 0.03 0.16 0 1

Table 3.11 reports the results of regression analysis based on the rural West Vir-

ginia and Mississippi sample. Regressions include controls for income (columns two

and �ve) and state �xed e�ects (columns three and six).38 I use sample weights

that control for a Black or White individual's propensity to be in the sample.39 The

teenage motherhood estimates presented in Table 3.11 are smaller than those pro-

duced by the city regressions (see Table 3.1). If the rural West Virginia/Mississippi

sample is more homogenous in terms of wealth, this result is consistent with an ex-

planation that wealth is driving the race gap. In the most fully speci�ed regression

(column three), the race gap in this sample is 1.3 percentage points lower than the

37Areas are classi�ed as rural if a household is not located in an identi�able metropolitan area.
This classi�cation is an approximation, but a rural/urban indicator variable is not available for
most rounds of the IPUMS data. Rural, as de�ned here, excludes Gulfport, Hattiesburg, Jackson,
Memphis, and Moss Point, Mississippi; and Charleston and Ashland, West Virginia.

38Note that household income is constructed as household income relative to the White mean
household income across the country for that census year. It is not the White mean for that
region.

39Blacks in West Virginia only comprise 3% of my sample.
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race gap in the sample of cities, although Blacks are still signi�cantly more likely to

be teen mothers than Whites. In addition, the relationship between being Black and

high school non-completion in the sample from the rural South is not signi�cant. This

is in contrast with the �nding that Blacks in cities have a higher incidence of high

school non-completion than Whites in cities, presented in Table 3.1. Taken together,

these �ndings o�er further suggestive evidence that, when levels of wealth are closer,

Blacks are less likely to display a higher incidence of teenage motherhood and high

school non-completion.

Table 3.11: Teenage Motherhood and High School Non-Completion by Race in West
Virginia and Mississippi

Teenage Motherhood High School Non-Completion

Black 0.032 0.025 0.020 -0.002 -0.004 -0.002
(0.003)*** (0.003)*** (0.004)*** (0.002) (0.002)* (0.002)

Mexican 0.031 0.026 0.025 0.020 0.019 0.019
(0.016)* (0.016)* (0.016) (0.010)** (0.010)* (0.010)*

Other Hispanic -0.007 -0.014 -0.015 -0.002 -0.005 -0.004
(0.019) (0.019) (0.019) (0.011) (0.011) (0.011)

Other -0.011 -0.014 -0.014 0.006 0.004 0.005
(0.009) (0.009) (0.009) (0.006) (0.006) (0.006)

Constant 0.065 0.065 0.069 0.054 0.054 0.051
(0.005)*** (0.005)*** (0.005)*** (0.003)*** (0.003)*** (0.004)***

R-squared 0.007 0.010 0.010 0.005 0.005 0.006
N. of Observations 23007 23007 23007 24257 24257 24257

Income Control X X X X
State Fixed E�ect X X
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: Teenage motherhood is an indicator of a 14-19 year old female with one or more children. High

school non-completion is an indicator of a 15- or 16-year old not in school. Income is the deviation from

White mean household income. Analysis uses data from West Virginia and Mississippi only. Sample

weights control for propensity to be in rural WV or MS. Controls include year indicators. White is the

omitted race category.
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3.8 Conclusion

In this paper, I argue that assumptions about racially heterogeneous values are not

necessary to explain the Black-White di�erential in behavioral outcomes. In particu-

lar, I contend that the observed relationship between race and education and fertility

does not accurately take into account the e�ect of wealth. I reframe the debate

on the source of Black-White di�erences by challenging the way poverty has been

measured in the past, o�ering di�erent strategies for comparing individuals of equal

levels of wealth, and demonstrating evidence of a link between wealth and behavioral

outcomes. Unlike past research on the topic, which has tended to focus exclusively

on urban poverty, I characterize the Black-White di�erential in rural areas, where

we are more likely to observe Blacks and Whites of similar wealth. I also rely on

various ways of measuring wealth that go beyond measuring annual income, thereby

comparing the outcomes of Blacks and Whites enjoying more similar standards of

living. This study produces rare evidence that behavioral outcomes�in particular

high school non-completion and teenage motherhood�are likely a function of wealth

rather than race.

I acknowledge there are several limitations to this paper, not least of which is that

it does not empirically lend support to any of the competing theories explaining why

living conditions or permanent income are so important to individual outcomes. In

addition, in this paper I have remained agnostic on the source of persistent poverty.

There may be a myriad of cultural and structural factors, as well as factors related

to racial discrimination, responsible for the racial inequality we observe, particularly

in cities. My objective in this research has been to chip away at the narrow question

of whether race is related to behavioral outcomes for individuals of equal wealth. My

results provide empirical motivation to do further work that frames the question in

the broader conversation about race and poverty in the United States.
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Chapter 4

LinkedIn (to) Job Opportunities:

Experimental Evidence from a Job Training

Program

Additional Authors: Eric Johnson, Robert Garlick, Patrick Shaw, and Marissa

Gargano

4.1 Introduction

Globally, more than two in �ve young people are unemployed or working but poor.

The youth-to-adult unemployment ratio stands at 3:1, largely unchanged over the

past decade, re�ecting the entrenched labor market disadvantages youth face (Inter-

national Labour Organization, 2017). Several types of labor market frictions may

impede work-seekers' employment opportunities, including limited access to labor

market information, exclusion from social or professional networks (Ioannides and

Loury, 2004; Mortensen and Vishwanath, 1994), and high search costs (Diamond,

1982; Pissarides, 2000). At the same time, �rms may struggle to screen applicants

with weak signals of productivity (Arcidiacono et al., 2008; Pinkston, 2003). Theory

suggests these challenges may be largest for youth due to their age and relative lack

of work experience.1

We run the �rst randomized controlled trial in a developing country to test if

1Several studies examine how speci�c frictions a�ect young populations, though these studies are
generally not designed to contrast the frictions facing younger and older populations. Franklin
(2017) �nds that pecuniary search costs are binding for youth and Jensen (2012) �nds that
information frictions bind; however, many other interventions targeted at young, unemployed
work-seekers have not been successful in improving employment outcomes (e.g. Groh et al., 2016;
Ibarraran et al., 2014; Levinsohn et al., 2014).
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an online professional networking platform changes youths' labor market outcomes.

Speci�cally, we work with participants in a short-term job training program in urban

South Africa. We randomly o�er some additional training on using LinkedIn to

acquire labor market information, build networks, and search for jobs. We measure

their employment outcomes and behavioral outcomes before, at the end of, and 6

and 12 months after the training program using surveys and administrative data from

LinkedIn. LinkedIn has a strong presence in the South African labor market, with 7.1

million user accounts and 264,000 jobs advertised in early 2019.2 LinkedIn training

may alleviate several labor market frictions: it may provide additional information

about both labor market conditions and speci�c job opportunities, lower search and

application costs, facilitate access to referral networks, and give �rms additional

information about job applicants.

We �nd that LinkedIn training increases the probability of employment at the

end of the training program by 7 percentage points (10% of the control mean). This

treatment-control di�erence persists at 6 and 12 month after training, though sam-

ple attrition renders these estimates statistically insigni�cant. Treatment does not

change hours, contract type, promotion patterns, or turnover. This suggests LinkedIn

helps work-seekers mainly at the employment/non-employment margin, rather than

changes the types of jobs they �nd. Training increases LinkedIn usage across multi-

ple dimensions. Treated work-seekers are more likely to have a LinkedIn account and

use their accounts more often. Treatment increases network size and the quality of

work-seekers' network connections, increases the number of pro�les they view, and

leads to more complete pro�les. But treatment does not increase the number of jobs

they view or apply to through LinkedIn. Almost all LinkedIn usage measures jump

during training and then remain stable through time, rather than fade out or increase

2Johannesburg comprises the largest market for LinkedIn. In Johannesburg alone, there are 2.1
million user pro�les and 108,000 open jobs listed.
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over time. We �nd no e�ect on work-seekers' aspirations, beliefs, or engagement with

the training program but we do not measure o�-platform search.

Our treatment bundles multiple types of job search assistance, but our results

suggest the key mechanism is providing work-seekers and/or employers with better

information. Treatment may give employers information about prospective work-

seekers, as they are more likely to have pro�les and and share more information on

these pro�les. Treatment may provide work-seekers with more general labor market

information or access to referral networks, as they view more pro�les, have more

network connections, and have more network connections to employed people. But

treatment does not appear to lower work-seekers' job search or application costs, as

they do not view or apply to more jobs through the platform. The time path of

employment e�ects � a quick and persistent jump � is also consistent with treatment

providing information or network access, rather than lowering search costs. The job

training provider arranges some interviews for workseekers (unrelated to treatment

status) and treated work-seekers are more likely to convert these into interviews. This

is most consistent with LinkedIn providing either demand- or supply-side information,

rather than referrals.

We contribute to three literatures. First, our work relates to the study of in-

formation frictions in the labor market. On the demand side, employers might be

uncertain about prospective work-seekers' skills (Spence, 1973). This might reduce

their willingness to hire, increase their reliance on network-based hiring that risks

entrenching inequality, and lead to suboptimal hires, lower productivity, and rapid

turnover (Farber and Gibbons, 1996; Altonji and Pierret, 2001a; Pallais, 2014; Abebe

et al., 2016; Bassi and Nansamba, 2017). On the supply side, work-seekers might lack

information about job attributes, application processes, or skills demanded by em-

ployers. We study a setting where network-based hiring is common, employers report
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di�culty evaluating prospective workers, and interventions that provide employers

with information about prospective workers' skills have increased employment (Abel

et al., 2016; Carranza et al., 2018; Magruder, 2010). We study a population on

the periphery of the labor market: our work-seekers are young, from economically

disadvantaged families, have little formal work experience, and little or no univer-

sity education. We show that their employment outcomes are responsive to digital

professional networking training, potentially by alleviating information frictions fac-

ing either them or their prospective employers. Although we work with a population

that is disadvantaged on multiple levels, all participants have performed well on some

psychometric screening tests and receive some job training. Our �ndings may not

generalize to unscreened disadvantaged individuals with no support.

Second, our work relates to research on information technology-based interven-

tions in the labor market. Technology-based interventions have been proposed for

building work-seeker skills, helping �rms screen prospective work-seekers, lowering job

posting costs, lowering search costs, and motivating work-seekers to minimize risks

of discouragement and clinical depression. However, few interventions have been

rigorously evaluated. Some of these evaluations suggest technology-based interven-

tions can improve labor market outcomes by providing better information. Ho�man

et al. (2015) and Horton (2017) show that hiring through algorithmic recommenda-

tions rather than manager discretion can lower turnover and raise retention. Belot

et al. (2018) show that algorithmic recommendations about job search can change

search behavior and lead to more interviews. In contrast, Kroft and Pope (2014) �nd

that the advent of Craigslist lowered job posting costs without changing employment

outcomes.

Third, our work relates to the large literature on active labor market programs

(ALMPs). ALMPs are widespread in both developed and developing countries,
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though evidence on their e�ectiveness is mixed (Blattman and Ralson, 2015; Card

et al., 2015; McKenzie, 2017). We work with participants in an existing training

program and evaluate the e�ect of curriculum change. Conditional on this particular

ALMP already running, the marginal time and pecuniary cost of the LinkedIn train-

ing is low: roughly 2.5 hours and US $3. Given the popularity and persistence of

ALMPs, there may be high social value to rigorously testing speci�c design tweaks.

We organize the paper into four substantive sections and two appendices. In Sec-

tion 4.2, we describe the research design, the context within which our experiment

takes place, and the population of work-seekers we study. In Section 4.3, we outline

our estimation strategy and report treatment e�ects on employment. We show that

treatment rapidly increases employment and that the results persist in magnitude

but become statistically insigni�cant. In Section 4.4, we report treatment e�ects

on LinkedIn activity at the extensive and intensive margins. We discuss �ve ways

that LinkedIn activity could alleviate labor market frictions and lead to the observed

employment e�ects. In Section 4.5, we show that the intervention does not operate

through alternative mechanisms, including treatment inducing behavioral changes or

changes to the training program itself. We conclude in Section 4.6. In Appendix 2.2,

we provide more information about the training provider, curriculum, and interven-

tion cost. In Appendix 6.10, we show that our �ndings are robust to a number of

alternative econometric speci�cations.

4.2 Context and Experimental Design

4.2.1 The Setting

More than half of economically active South African youth (15-24) are unemployed

(Statistics South Africa, 2014). Unemployment in South Africa disproportionately

a�ects youth who are black, female, and/or living in a rural area, partially as a
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legacy of apartheid (Wilkinson et al., 2017). These youth exist on the periphery of a

developed-world labor market like those in Latin America or Southern Europe.

There are many likely explanations for high youth unemployment in South Africa.

On the demand side, slow economic growth (1.3% in 2017 according to Statistics

South Africa) and an economy overweight in low-productivity services (73% of GDP)

likely contribute to high unemployment (African Development Bank, 2019). Labor

market rigidity may create an environment where information frictions dispropor-

tionately a�ect youth employment. Speci�cally, against this backdrop of economic

stagnation, employers may be more averse to employing inexperienced young work-

ers whose productivity is not fully known (Rankin and Roberts, 2011). There is

some evidence that previous experience matters more for youth than for their older

counterparts (Anand et al., 2016).

Several possible supply-side explanations exist as well. For example, South African

youth may lack su�cient networks to obtain information on job opportunities. Young

people may also be credit and mobility constrained, preventing them from relocating

closer to the places where job opportunities exist (Yu, 2013). The perceived quality

of the South African school system may also challenge the school-to-work transition,

as �rms do not necessarily view educational attainment as a reliable signal of ability.

4.2.2 Experimental Design

Our implementation partner in this research is the Harambee Youth Employment

Accelerator, a South African assessment and employment training enterprise that

works with 60,000 young work-seekers annually.3 At the time of our intervention,

Harambee accepted applications from work-seekers who were between the ages of

18 and 29, had completed high school, came from a disadvantaged background, and

3According to Harambee's internal statistics, the organization has worked with more than 500,000
work-seekers, 95,000 of which found employment immediately after Harambee training.
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had little or no previous employment. Harambee draws some of its �nancial support

from the South African government, and its services are comparable to other ALMPs

focused on skills training and career counseling.

The sample of work-seekers included in our study went through the typical Haram-

bee recruitment, selection, and streaming process in one of four locations: Johannes-

burg, Pretoria, Cape Town, and Durban.4 In the �rst two phases of Harambee's

training program, work-seekers take a series of aptitude tests. Based on the results

of those assessments, they are streamed into training with either a retail focus or a

corporate focus. Among the work-seekers in the corporate track, the top performers

based on the numeracy and literacy assessments are invited to participate in a spe-

cial training program called a "corporate bridge." Bridges typically last 6-8 weeks

and include intensive instruction, workplace modeling, team building, non-cognitive

development, and work-seeker support. Training in the corporate bridges is geared

toward preparing work-seekers for employment in �nancial services (e.g. banking or

insurance), business support services (e.g. call centers), or sales. At the end of a typ-

ical bridge, each work-seeker gets at least one interview with a prospective employer,

but job o�ers are not guaranteed.

Harambee conducts approximately 20 corporate bridges per year, each consist-

ing of 50 work-seekers on average. In our study, we include work-seekers from 30

corporate bridges taking place between May 2016 and November 2017. Our interven-

tion involved introducing a LinkedIn curriculum to 15 randomly selected corporate

bridges. Randomization was conducted at the bridge level and strati�ed by location

of the bridging program.5 Harambee was made aware of treatment status only days

before each bridge began and bridge participants were not explicitly told of their

treatment status. Bridging managers (i.e. the trainers) were assigned to bridging

4Harambee's entire process is depicted pictorally in Appendix 6.9.1.

5Pairwise randomization was used to create treatment-control matched pairs by location.
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cohorts without regard to treatment status.

Our research team worked with Harambee to train the bridging managers (train-

ers) and to familiarize them with the LinkedIn intervention. A Harambee sta� mem-

ber in each location oversaw treatment implementation and data collection.6 The

treatment, which was developed in partnership with Harambee and LinkedIn, is de-

scribed in full in Appendix 6.9.2. Broadly, work-seekers in the treatment bridges re-

ceived a one-hour presentation on LinkedIn in the �rst week of their training program

covering the purpose of the platform, how to use it, and why it might be important

to their career progression. Each treatment participant also received weekly emails

encouraging them to use the platform and providing tips on how to join LinkedIn, �ll

out their professional pro�le (resume), and build their professional networks. Brief

in-person coaching and discussion sessions across the bridge supplemented the written

encouragement. The treatment occupied roughly 2.5 hours, of a 6-8 week bridge, dis-

placing some time from Harambee's standard o�ering of skills and behavior training.

The treatment cost an estimated $3.09 USD per work-seeker.7

4.2.3 The Sample

Our study draws on a sample of active work-seekers meeting Harambee's eligibility

criteria for the corporate bridge. Although the individuals in our sample are the high

cognitive performers among the population of candidates that have gone through

Harambee's onboarding process, they possess moderate levels of education. Table

4.1 indicates that fewer than 50% of our sample have a high school degree; fewer

than 10% have a university degree. Table 4.1 also indicates that the individuals in

our sample have limited prior work experience. Treatment and control groups are

6Although there were some implementation challenges, we show that our results are robust to them
in Table 6.13 in Appendix 6.10.

7We explain the derivation in Appendix 6.9.3.
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balanced on nine of ten baseline dimensions.

Table 4.1: Sample Characteristics

Variable N Mean Std Dev 10th ptile 90th ptile p-value Std Di�

Age 1636 23.65 2.95 19.88 27.66 0.11 0.16
Numeracy Score 1547 -0.03 1 -1.48 1.32 0.59 0.06
Communications Score 1610 0.08 0.96 -1.03 1.18 0.05 0.15
Cognitive Score 1617 0.04 0.98 -1.32 1.66 0.52 0.07
Gender 1633 0.61 0.49 0.49 0.05
High School Degree 1400 0.37 0.48 0.35 -0.09
University Degree 1400 0.06 0.25 0.18 -0.11
Previously Employed 1571 0.38 0.49 0.47 0.05
Size of Bridge 30 54.6 25.49 31 99 0.32 0.37
Bridge Associated w. Firm 30 0.5 0.51 0.73 0.13

Notes: Assessment scores are standardized to control mean. The cognitive test administered by Harambee

is similar to a Raven's test. p-values are based on cluster-robust standard errors and indicate balance across

treatment and control cohorts. Standardized mean di�erences between treatment and control are presented

in the �nal column.

4.2.4 Data Collection

The primary objective of this study is to measure the labor market e�ects of the

LinkedIn intervention. Toward this end, we collected longitudinal survey data on

employment outcomes, career expectations, and self-reported social media usage at

baseline and at three subsequent points in time. We administered web-based surveys

at the beginning and the end of the corporate bridges during Harambee-supervised

computer time. The baseline survey elicited information about work-seeker charac-

teristics, including previous employment and had 93% participation overall. Among

the work-seekers who completed the bridge, 89% completed our �rst follow-up survey

at the end of the bridge. We administered shorter phone-based surveys six months

and twelve months post-bridge, focusing on eliciting employment information. The

phone surveys were conducted by a professional phone survey research �rm, and par-

ticipants received a $2 incentive to complete the survey. Response rates for the six-

and twelve-month follow-up surveys were 77 and 68%, respectively. Table 4.2 indi-
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cates that di�erential attrition does not occur across treatment and control cohorts

but that certain baseline characteristics do predict an individual's propensity to leave

the study.

Table 4.2: Attrition

Di�erential Attrition by Treatment Arm
Treated Control p-value

Attrited before end of bridge 0.13 0.12 0.29
Attrited before 6-mo follow up 0.22 0.26 0.80
Attrited before 12-mo follow up 0.32 0.34 0.97

Predicting End-of-Bridge Attrition
Beta p-value

Age 0.01 0.05
Education 0.01 0.25
Gender -0.04 0.01
Previous Employ 0.04 0.02
Numeracy Score -0.01 0.29
Communications Score -0.01 0.60
CFT Score -0.02 0.09
Cape Town 0.02 0.69
Gauteng -0.02 0.69
Durban 0.00 0.98

Notes: p-values are calculated using standard errors clustered at the bridg-
ing cohort level.

We match our longitudinal survey data to two other types of data: Harambee-

provided assessment data, and LinkedIn data. With informed consent, LinkedIn

shared a number of measures of platform usage pertaining to our study participants,

including whether a study participant has an account, LinkedIn pro�le completeness,

LinkedIn network size and quality, and frequency of usage. LinkedIn data were

provided at intervals that roughly corresponded to our follow-up surveys: at the end

of the bridge, six months post-bridge, and twelve months post-bridge.
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4.3 Employment Efects

We �nd that the LinkedIn treatment speeds up transitions into employment but has

limited e�ects on intensive-margin measures of employment quality. We show this

by estimating an equation of the form:

yibr = α + β1Tbr + γr + εibr (4.1)

Here yibr is the outcome for individual i in bridge b in region r. Tbr is the treatment

indicator and γr is the region indicator. Region �xed e�ects are included to capture

labor market di�erences across regions and di�erences in intervention implementation

across Harambee branches. The main results are robust to alternative speci�cations

that include a host of pre-treatment measures.

In Table 4.3, we report employment outcomes measured at both six months and

twelve months post-bridge. We do experience some attrition but this does not dif-

fer between treatment and control. The Lee bounds around our treatment e�ect

estimated are generally narrow (Table 6.12).

Work-seekers in treated bridges are 7.3 percentage points more likely to �nd em-

ployment immediately after the bridge (a 10.4% increase on the control mean). Em-

ployment in the treatment group remains higher at the 6 and 12 month marks, by

respectively 8.4 and 5.7 percentage points. These estimates are not statistically sig-

ni�cantly di�erent to zero as we lose respectively 31 and 39% of the baseline sample,

increasing the standard errors. Treatment also increases the share of work-seekers

employed at any point in the six months after treatment by 9.6 percentage points

(11.8% of the control mean). These e�ects sizes are broadly consistent with the

e�ect sizes generated by other successful interventions of this type (e.g. Franklin,

2017). These results may be interpreted as evidence that treatment generates ei-
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Table 4.3: Employment E�ects

Six Month Follow Up

(1) (2) (3) (4) (5) (6) (7)
Current Employ Any Employ Hours Permanent Promoted Num Employers Employed Immediately

Treatment 0.084 0.096 4.224 0.016 0.008 0.093 0.073
(0.069) (0.029)*** (2.978) (0.040) (0.013) (0.038)** (0.034)**

Respondents 1119 1118 1107 1113 1117 1114 1626
Bridges 30 30 30 30 30 30 30
R-squared 0.013 0.024 0.016 0.054 0.001 0.007 0.032
Control mean 0.638 0.812 25.523 0.129 0.038 0.956 0.701
Control mean|employ 1.000 1.000 40.211 0.204 0.053 1.161 0.916
Twelve Month Follow Up
Treatment 0.057 0.030 2.239 0.029 -0.011 -0.016

(0.049) (0.025) (2.123) (0.036) (0.025) (0.030)
Respondents 988 988 985 983 986 988
Bridges 30 30 30 30 30 30
R-squared 0.012 0.004 0.012 0.035 0.002 0.001
Control mean 0.704 0.876 29.233 0.189 0.118 1.044
Control mean|employ 0.863 0.976 36.065 0.236 0.142 1.133

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes:Regressions include region �xed e�ects. Standard errors are clustered at the bridging cohort. Control means conditional on employment are conditional on
current employment. Any employment indicates whether the work-seeker experienced any employment after the post-training period up to the point of the follow
up. Permanent indicates whether the position is permanent if the work-seekers is currently employed. If not employed, variables in columns (3) through (6) are
equal to zero.

ther a persistent or a temporary increase in employment. Emphasizing the similarity

of the point estimates at 0, 6, and 12 months supports the former interpretation;

emphasizing statistical signi�cance supports the latter interpretation. We view the

former interpretation as more economically meaningful, particularly because the lack

of statistical signi�cance is driven by attrition-induced increases in standard errors

and the Lee bounds on the point estimates are narrow. But we acknowledge that the

evidence for persistent employment e�ects is weaker than for immediate employment

e�ects.8

Based on the estimates reported in Table 4.3, treatment has no e�ect on em-

ployment quality.9 We �nd no evidence that treatment changes the number of hours

worked, the likelihood that the job is a permanent position, or the probability of

being promoted within a job.10 Treatment does increase the number of employers in

8We show in Section 4.4 that there is no downward time trend in LinkedIn usage. A downward
trend in LinkedIn usage would be consistent with a temporary increase in employment.

9For measures of employment quality, individuals who are unemployed take the value of zero.

10Employment quality changes are likely di�cult to detect for this population within such a short
period of time.

111



the �rst six months after treatment but this is all at the margin of one versus zero

employers, so this does not indicate treatment e�ects on turnover.

To test the robustness of the extensive-margin employment e�ects, we run a bat-

tery of alternative speci�cations. Broadly, we �nd that the employment results are

robust to these speci�cations. First, to address the concern that a handful of bridges

exhibited imperfect compliance, we instrument implementation with treatment.11

Those results are in Appendix 6.10 in Table 6.13. In addition, we address the con-

cern that some bridges were conducted with a slightly di�erent focus. Speci�cally,

the LinkedIn treatment may operate di�erently for a face-to-face sales bridge than it

would for a more traditional corporate bridge. In Appendix 6.10 in Table 6.14, we

report the results of a regression that excludes sales bridges. Finally, we exclude one

outlier bridge. This treatment bridge was associated with a �rm that hired many

of the work-seekers immediately after the bridge but subsequently exited the South

African labor market, leaving many of our sample work-seekers unemployed. The

results from this robustness check are reported in Appendix 6.10 in Table 6.15. When

this outlier is excluded, we �nd that work-seekers in the treatment bridges are not

only more likely to have ever been employed but are also more likely to be currently

employed at the six month follow up.

4.4 LinkedIn E�ects

The intervention had a large e�ect on LinkedIn activity at the extensive margin �

account creation � and intensive margin � account usage. Treated work-seekers are 31

percentage points more likely to have a LinkedIn account than control work-seekers

(Table 4.4 column 1). Moreover, treated work-seekers are 40 percentage points more

likely to open accounts during the bridge period than their control counterparts

11The implementation indicator used was an indicator of whether the treatment was implemented
perfectly in the bridges that we intended to treat.
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(Table 4.4 column 3). This shows high compliance with the �rst part of the LinkedIn

curriculum.

Theory and prior empirical evidence suggest four ways LinkedIn activity could

alleviate labor market frictions and lead to the observed employment e�ects. First,

LinkedIn may correct an information friction by acting as a screening tool for em-

ployers. Business success depends critically on the productivity of employees, but at

the time of hiring, �rms imperfectly observe the ability of prospective workers (Al-

tonji and Pierret, 2001b) . Thoroughly screening individuals to identify high ability,

underrepresented workers involves a high �xed cost, which discourages �rms from

o�ering employment to work-seekers with noisy signals of ability. We do not have

data on how �rms are using LinkedIn to view work-seeker pro�les; however, we do

have measures of the strength of the signal on the supply side. For instance, pro�le

completeness is an index based on whether a work-seeker's LinkedIn pro�le includes

a photograph, education history, work history, and other basic details relevant in

hiring. We �nd that treated work-seekers on average have more complete pro�les,

corresponding to stronger signals.

Second, LinkedIn may help work-seekers access larger referral networks. Faced

with limited information, �rms may rely on network-based hiring. At the same time,

work-seekers may rely on networks to gain information or referrals. An extensive

literature has shown that networks matter greatly in job search and employment

outcomes, with some estimates suggesting at least half of all jobs are found through

personal contacts (Ioannides and Loury, 2004; Mortensen and Vishwanath, 1994;

Topa, 2011). Network size has been shown to correlate positively with employment

outcomes (Munshi, 2003). Using LinkedIn data, we measure network size as the

number of connections a work-seeker has on the platform, and we �nd that treated

work-seekers have on average 9 more connections.
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Third, LinkedIn may help work-seekers access di�erent referral networks. Other

literature on networks suggests that it is not only the size of the network but the

quality of the network that matters for employment outcomes (Beaman and Ma-

gruder, 2012). In particular, youth tend to connect with family or friends who are

similarly unemployed. In contrast, �weak ties", or the connections with whom infor-

mation is shared less frequently and contact is made less often, may be more helpful

in the labor market (Montgomery, 1992; Yakubovich, 2005; Granovetter, 1973; Lin

et al., 1981). In Table 4.4, we display the e�ects of treatment on three measures of

network quality: the percent of an individual's network with a Bachelor's degree, the

percent of an individual's network in a managerial position, and the average power

of their network connections overall. Average power of connections is constructed by

LinkedIn based on the characteristics of their network connections, including edu-

cational attainment, prior work experience, size of network, frequency of LinkedIn

usage, etc. We �nd that treated work-seekers are more likely to have higher quality

networks in the sense that they are better educated and possess more professional

seniority.

Fourth, LinkedIn may help work-seekers access information, alleviating a supply-

side information constraint. Young work-seekers may lack information about the

state of the labor market generally as well as about speci�c jobs. To collect that

information, they may use LinkedIn as a substitute for search engines, job boards,

or labor market educational tools. Based on self-reported social media usage, we

do �nd some evidence of time reallocation toward LinkedIn and away from other

forms of social media. To better understand how work-seekers are using LinkedIn for

informational purposes, we analyze measures of the number of pro�les viewed and

the number of jobs viewed. We �nd that treated work-seekers view more pro�les on

average, which suggests some heightened learning about the labor market in general.
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In contrast, we do not �nd that treated work-seekers view more jobs than control

work-seekers, suggesting the employment e�ects are not a result of knowledge about

speci�c job opportunities.
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Table 4.4: LinkedIn Usage

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
LI Account In LI Data Accnt in Bridge Connections Pct w. Bachelors Pct Managers Prof Viewed Jobs Viewed Avg Power Prof Complete

Treatment 0.306 0.311 0.402 9.004 0.033 0.021 0.639 0.054 0.561 0.259
(0.052)*** (0.052)*** (0.072)*** (2.186)*** (0.009)*** (0.005)*** (0.175)*** (0.056) (0.104)*** (0.051)***

Respondents 1638 1638 1566 1629 1629 1629 1493 1493 1579 1599
Bridges 30 30 30 30 30 30 30 30 30 30
R-squared 0.121 0.123 0.203 0.060 0.039 0.026 0.053 0.012 0.055 0.081
Control mean 0.484 0.476 0.094 6.145 0.044 0.036 0.378 0.178 0.844 0.301

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: Regressions include region �xed e�ects. Standard errors are clustered at the bridging cohort. All variables are averages across the three waves of LinkedIn data: at approximately 0 months, 6
months, and 12 months post-bridge. Individuals without LinkedIn accounts are included as zeros in usage variables. Missing values therefore indicate that the individual has a LinkedIn account but is
missing a value for the usage statistic. Number of connections, jobs viewed, and pro�les viewed are winsorized at the 95th percentile. Account in bridge indicates that the account was created during the
bridging training program; connections is the number of network connections on the platform; percent with bachelors indicates the percent of the network connections who possess a bachelors degree;
percent managers indicates the percent of network connections who are in managerial positions; average power is a measure of the quality of the network connnections; pro�le complete is a binary
indicator of whether an individual scores above the median in terms of pro�le completion.

116



The results contained in Table 4.3 report the labor market e�ects of random as-

signment to a bridge that receives the LinkedIn curriculum. As discussed, although

treatment assignment is responsible for increasing LinkedIn activity, there is hetero-

geneity in take-up. To shed more light on the direct link between LinkedIn activity

and employment outcomes, we run additional analysis that takes into account the

extent to which individuals engage with the platform.12 Speci�cally, we run an in-

strumental variable analysis that uses treatment assignment as an instrument for the

endogenous LinkedIn usage variable.13 The results of this analysis are reported in

Table 4.5.

Table 4.5: Instrumental Variable Analysis of Employment E�ects

Six Month Follow Up

(1) (2) (3) (4) (5) (6) (7)
Current Employ Any Employ Hours Permanent Promoted Num Employers Employed Immediately

LinkedIn Use 0.157 0.141 7.073 0.022 0.018 0.133 0.133
(0.086)* (0.042)*** (3.675)* (0.055) (0.018) (0.054)** (0.046)***

Observations 1000 999 988 994 998 995 1434
Bridges 29 29 29 29 29 29 29
R-squared 0.043 0.057 0.065 0.055 0.004 0.014 0.044
Control grp mean 0.638 0.812 25.523 0.129 0.038 0.956 0.701
Twelve Month Follow Up
LinkedIn Use 0.112 0.044 4.458 0.040 -0.002 -0.020

(0.055)** (0.032) (2.335)* (0.046) (0.033) (0.040)
Respondents 888 888 885 883 886 888
Bridges 29 29 29 29 29 29
R-squared 0.002 0.006 0.006 0.030 0.001 0.001
Control mean 0.704 0.876 29.233 0.189 0.118 1.044

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: Treatment assignment is instrumenting for a LinkedIn usage variable that was constructed as follows: The �rst principal component of a list of intensive- and
extensive-margin measures, including whether individual had an account, number of connections, average power, pro�le completion, activity level, pro�les viewed, and
jobs viewed. Regressions include region �xed e�ects. Standard errors are clustered at the bridging cohort. Control means conditional on employment are conditional
on current employment. Any employment indicates whether the work-seeker experienced any employment after the post-training period up to the point of the follow
up. Permanent indicates whether the position is permanent if the work-seekers is currently employed. If not employed, variables in columns (3) through (6) are equal
to zero.

Based on the IV analysis, at the six-month follow up LinkedIn usage not only

a�ects the probability of having ever been employed and the number of employers,

12In essence, Table 4.3 reports the intent-to-treat estimates, Table 4.5 reports the estimated local
average treatment e�ect.

13The LinkedIn usage variable used in the IV analysis is the �rst principal component of a number
of intensive- and extensive-margin measures, including whether an individual has an account,
number of connections, average power of connections, pro�le completion, activity level, pro�les
viewed, and jobs viewed. The results are robust to di�erent de�nitions of the LinkedIn usage
variable.
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but also the probability of being employed currently and the number of hours worked

during a typical work week. The e�ect sizes are larger than those produced by the

OLS analysis. Moreover, the IV analysis suggests that some of these e�ects persist

to twelve months out. According to Table 4.5, LinkedIn usage signi�cantly increases

the probability of being employed twelve months post-bridge.

To satisfy the conditions of instrumental variable estimation, we are required to

make some strong assumptions. Table 4.4 demonstrates that treatment assignment

is strongly correlated with LinkedIn usage measures, indicating that we are able to

satisfy the relevancy condition. In order to satisfy the validity condition, however,

we require that treatment assignment a�ects employment outcomes only through its

a�ect on LinkedIn usage. There are several plausible and untestable ways in which

this condition could be violated; therefore, results reported in Table 4.5 should be

interpreted as merely indicative.

4.5 Alternative Mechanisms

In addition to those outlined in Section 4.4, there are several other potential channels

through which the LinkedIn curriculum may operate. One set of alternative mech-

anisms is behavioral in nature. Research has shown that there are many ways in

which social in�uence, expectations, and aspirations matter in the labor market. For

example, there is extensive evidence that people from certain demographic groups are

discouraged from applying for some types of jobs due to their perceptions about their

suitability for those jobs (Smith and Erb, 1986; Meece et al., 2006; Stout et al., 2011;

Greene et al., 1982). Self-perceptions are often poorly correlated with actual ability

(e.g. Dunning et al., 2004; Ehrlinger and Dunning, 2003). Young work-seekers in

particular may search for jobs in sub-optimal ways due to uncertainty about their

abilities and uncertainty about how their abilities are valued in the labor market.
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LinkedIn may provide work-seekers with information about the types of jobs avail-

able to others with similar quali�cations, thereby shifting reference points or choice

sets. Past interventions have found that this type of information can lead to more

intense and varied search behavior (Beaman et al., 2012; Bernard et al., 2014). On

the other hand, learning about the labor market prospects of workers with similar

quali�cations may be discouraging. We test for behavioral changes associated with

our intervention by measuring reservation and aspiration wages as well as indices of

excitement, trust, and control. We do not �nd that the LinkedIn intervention has an

impact on any of these measures.

Employment e�ects may alternatively be the result of treatment fundamentally

changing the nature of the bridge in ways that are unrelated to LinkedIn usage. For

instance, we may worry that treatment assignment changes levels of enthusiasm for

the Harambee training, causing work-seekers to invest more in their training. To

address this concern, we assess self-reported measures of interest in the bridge as well

as bridging manager reports of work-seeker levels of energy and intellectual curiosity.

We �nd that treatment assignment has no e�ect on any of these measures, suggest-

ing that our intervention was a small curriculum change rather than a fundamental

reorganization of the bridging program.

Finally, there are many other ways in which the LinkedIn curriculum may a�ect

o�-platform job search behavior. For instance, LinkedIn may reduce the cost of

applying for jobs by informing work-seekers about online methods of submitting job

applications. We �nd that job applications are rarely submitted directly through the

platform; however, we have no way of detecting whether work-seekers click on links

posted on LinkedIn that take them to job applications hosted on other sites.
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4.6 Conclusions

Our study evaluates a new approach to alleviating labor market information frictions.

To our knowledge, no previous intervention has used LinkedIn or a similar platform

to improve labor market outcomes in developing countries, or at least none that have

been evaluated and appear in the literature. Our �ndings indicate that LinkedIn

speeds up the transition into employment and may generate a persistent positive

e�ect on employment. There is reason to believe the lessons from South Africa may

be applied to other parts of the developing world, especially in light of rising youth

unemployment in Latin American and the Middle East. At the same time, more

research is needed to assess the e�cacy of the intervention in other settings before

drawing general conclusions, particularly because South Africa has relatively high

rates of digital connectivity.14

We have shown that LinkedIn may be able to boost the e�ectiveness of ALMPs at

relatively low cost. Given the popularity and persistence of ALMPs and the mixed

evidence on their e�ectiveness, research on design changes such as this o�ers the

prospect of substantial gains.

14In South Africa, 31 million people, or 54% of the population, have access to the internet. This
level of connectivity is certainly higher than average for sub-Saharan Africa.
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Chapter 5

Conclusions

This dissertation has presented three distinct essays that together serve to enrich our

understanding of poverty and inequality in the United States and internationally. In

the �rst essay, I answer some long-standing questions about the e�ects of property

institutions on poverty and economic development in Indian Country. To address

previously unanswered questions, I compile a comprehensive dataset on land, labor,

housing, and gaming on American Indian reservations nationwide. My work is the

�rst to establish the e�ect of land tenure on a range of outcomes using modern data

from reservations across the country. I conclude that transaction costs associated with

trust land on American Indian reservations contribute to low wages and high levels

of unemployment but that demand-side interventions may overcome many of the

negative labor market e�ects associated with trust status. Interestingly, reservations

with a larger share of land in trust experience larger increases in real wages following

local labor demand shocks. These results o�er new insights not only into the e�ects

of property institutions but also into how land use regulation may generate frictions

in the housing market, changing the likelihood that development interventions will

bene�t the targeted population.

The second essay turns to poverty in rural America more broadly. In this essay, I

study the Black-White di�erential in high school completion and teenage motherhood

within a conversation about how wealth may be an important omitted variable driving

observed race gaps. As far as I know, this paper is one of the �rst to relate urban-rural

di�erences in the demographics of poverty to Black-White di�erences in behavioral

outcomes. It is also the �rst to use manufactured housing residency as a measure of
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permanent income. I �nd that Blacks living in manufactured housing are less likely

than Whites in manufactured housing to drop out of high school or become teen

moms. Wealth is distributed more evenly across this low-asset, predominantly rural

subgroup of the population than in the larger United States population, allowing

me to compare the outcomes of Blacks and Whites at more similar levels of wealth.

Taken together, the elements of this essay contribute in a novel way to the literature

on race, poverty, and human capital di�erentials.

The third essay seeks to improve our understanding of frictional labor markets in

low-income countries. In this essay, I describe a labor market �eld experiment that

tests whether training young, unemployed work-seekers to use LinkedIn improves

their employment outcomes. To our knowledge, our study is the �rst randomized

control trial to test whether an online professional networking platform changes the

labor market engagement of youth. My co-authors and I �nd that work-seekers who

received the treatment are seven percentage points more likely to have been employed

in the six-month post-training period. We additionally �nd that treated individuals

are more likely to have a LinkedIn account and use the platform with more intensity.

These results shed light on the relative importance of various frictions in labor markets

in low-income countries. The LinkedIn usage patterns are consistent with mechanisms

involving LinkedIn helping �rms screen work-seekers or helping work-seekers access

referral networks and general information about the labor market.
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Chapter 6

Appendix

6.1 Relevant American Indian History

Modern American Indian history has been shaped by a series of federal policies that

were designed to accommodate Euro-American expansion and resulted in tribal dis-

placement, land loss, and a weakened ability to self-govern (Cornell and Kalt, 1998).

The Indian Appropriations Act of 1851 allocated funds to move American Indians

from their traditional homelands primarily to marginal lands in the West, creating

the formalized reservation system that exists today (Indian Land Tenure Foundation,

2009).1 Twenty years later, the US government no longer recognized Indian Nations

as independent actors, ceasing the practice of treaty-making with tribes and chipping

away at tribal sovereignty. During this time, support was growing for federal policy

that would introduce private property rights and promote agricultural practices on

reservations. Accordingly, the General Allotment Act, or the Dawes Severalty Act,

was passed in 1887 to formalize the practice of allotment that had begun on a small

scale as early as 1798. Ostensibly, the Dawes Act would protect Indian land from

the Oklahoma land rush and, by conveying European-style private ownership of land,

would incentivize farming on reservations. Ironically, the Dawes Act contributed to

the alienation of 60 million acres of tribal land at the onset � and paved the way for

further alienation of land down the road � and served to encumber Indian farming

on reservations (Carlson, 1981, 1983).

The �rst reservations to be allotted were in the eastern Great Plains and the

1Unless otherwise noted, much of the details of the history of land loss come from the Message
Runner publications put out by the Indian Land Tenure Foundation.
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Paci�c Northwest. Where the Dawes Act was put into e�ect, reservation lands were

divided into individually owned parcels (individual trust land) of sizes that were con-

sistent with the Homestead Act: 160 acres per family, 80 acres per single person over

the age of 18, and 40 acres per person under the age of 18 (McChesney, 1990). The

reservation lands in �surplus� after the process of allotment were issued fee patents

and auctioned o� to outside parties. Remaining land that was neither sold nor al-

lotted was taken into trust by the US government, abrogating management to the

Bureau of Indian A�airs, becoming tribal trust land.

Under the Dawes Act, allotted land was issued a �trust patent� and protected

for 25 years, meaning that sales were prohibited and the government would hold the

land in trust for that period of time. The 1906 Burke Act authorized the Secretary

of the Interior to grant a patent in fee simple, making a trust-to-fee conversion, if an

Indian was declared �competent� to manage his/her own land. Once the patent was

granted, the land could be sold. The result was a loss of 27 million acres of Indian

land. Some of the allotted land was lost because, on occasion, Indians were declared

�competent� without their knowledge and land was seized due to failure to pay taxes

on land they did not know they owned. The speed of land loss was fast: in 1881

Indians held 155,632,312 acres; by 1890, 104,314,349 acres; by 1900 only 77,865,373,

of which 5,409,530 had been allotted (McChesney, 1990).

In practice, allotment did not privatize land in the traditional sense. Instead, it

created a government trusteeship that introduced distortions in the land market by

restricting the ability to sell the land both within and outside of the tribe. Although

at �rst allotted land could be neither leased nor sold, amendments to the Dawes Act

in 1891 and 1906 allowed for leasing or selling of allotments with approval from the

Secretary of the Interior (Shoemaker, 2003). These policies relaxed the constraint

on transferring land to non-Indians but e�ectively made transferring land to Indians
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more di�cult. Until land was issued a fee patent, it could not be used as collateral.

Furthermore, another provision of the act was that an heir must be declared through

a legal will or the ownership title of an individual's allotment was divided among all

the original owner's heirs, leading to the problem of highly fractionated land titles

on individual trust lands, generating more ine�ciencies. The bottom line is that

there are many reasons why allotment may not have been welfare improving despite

relaxing a constraint on reservation land sales.

Following the allotment period, federal policy toward American Indians seemingly

vacillated between a desire to lend support to American Indian sovereignty and a de-

sire to disband tribal communities. The Meriam Report, a study commissioned by

the BIA, documented the exploitation and land loss resultant from the Dawes and

Burke Acts, which generated publicity and gave rise to the 1934 Indian Reorgani-

zation Act (IRA). By the time the IRA was passed to stop allotment and recognize

Indian sovereign status, 86 million acres of reservation land had been appropriated

from Indian ownership (Akee et al., 2015b). In a reversal of this push toward tribal

self-determination, the 1950s were known as the �Termination Era,� which included

legislation such as Public Law 83-280, which gave some states civil jurisdiction within

reservation boundaries. The 1960s and 70s began the �Self-Determination Era,� bear-

ing witness to the passage of legislation written in the vein of supporting tribal auton-

omy. In recent decades, federal policy has increasingly granted tribal governments the

scope to handle matters related to crime, employment, natural resources, healthcare,

and �nance.

The �Self-Determination Era� proved to be a favorable period of time for some

tribal governments to assert their right to adopt gaming on reservations located

in states that did not have explicit laws against it. The opening of a bingo hall

on Seminole land in 1978 in Hollywood, Florida, spurred a series of court cases,
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ultimately reaching the Supreme Court. This resulted in the 1988 passing of the

Indian Gaming Regulatory Act (IGRA). The IGRA created the National Indian

Gaming Commission (NIGC) to regulate tribal gaming and established a three-class

structure of gaming with di�erent levels of state involvement.2 Since the passing

of the Indian Gaming Regulatory Act, well over 400 tribal gaming operations have

opened across the United States.

6.2 Alternative Instrument

My alternative instrument for trust share comes from the historical agricultural cen-

sus data, available for download through the IPUMS National Historical Geographic

Information System. The instrument is land value at the county level, dating back

to the era of allotment. I use the average value of farmland and buildings per acre

(VFPA),3 which has been shown to predict the propensity for a reservation to be

allotted and the timing of allotment (Leonard et al., 2018).4 As a covariate, I use

the VFPA variable from 1959, which is the most recent year for which that variable

is made publicly available.

I use the VFPA variable to re�ect agricultural productivity because, according

to Carlson (1983), the best measure of the scale of farms is the value of the land

and the buildings per farm. To the extent that the VFPA captures the price of land

2Class I gaming is traditional tribal card games, over which the state has no regulatory power.
Class II gaming is bingo and related games, which is regulated by the tribal government and the
NIGC. Class III gaming includes all other games like Las Vegas�style casino games. Tribes must
negotiate compacts with the state to have Class III gaming, although states are not permitted to
revenue share.

3Winsorized at the 95th percentile.

4There are more measures of the agricultural value of land for 1880 than for other years, including
total value of livestock on farms, total agricultural output, cash value of farms, value of asset
livestock, improved land in farms, and unimproved land in farms. As a robustness check, I
created an index of these measures, but I found that this index served as a weaker instrument
than the 1880-1910 average VFPA.
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at the time of allotment, if more valuable land had a greater risk of allotment and

appropriation, we should see a negative correlation between historical VFPA and the

share of land preserved in trust.

Reservations are not identi�ed in these early waves of the census, so I am forced

to match to county boundaries instead of reservation boundaries. In the instances

where reservations span boundaries, I take a weighted average of the county values.

The quality of land of course varies across the reservation, and this methodology

does not allow me to assign land quality to parcels of land within the reservation.

Instead, I am assigning the average quality of the land in the county to the entire

reservation. I average across decadal values between 1880 and 1910 to average over

sampling error, and to recover more counties, as there were parts of the United States

that had not achieved statehood in the late 19th and early 20th centuries.5

6.3 Data Appendix

In this data appendix, I �rst describe the process by which I generated the main

sample used in analysis, the sample of individuals residing on federally recognized

reservations. I separately describe how I generated other samples used in analysis,

such as the county complement and the rural reservation samples. Finally, I de�ne

the variables used in analysis and describe their construction.

5The measure of historical VFPA is not available for reservation counties in New Mexico, Montana,
Louisiana, and Florida. New Mexico did not gain statehood until 1912 and thus was not included
in these censuses, whereas the other states are included in the historical agricultural census, but
the speci�c counties that contain reservations were not. More broadly, across the country, county
boundaries changed from the period of allotment to today. In order to merge the historical
agricultural data with contemporary census data, I merged based on today's de�nitions of county
boundaries. For the most part, the changes were such that counties previously were small and
combined to form bigger counties that we see today. To account for the duplicates within state-
county years, I average across the small county values.
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6.3.1 Sample De�nitions

Main Sample

The main sample used in analysis contains individuals over the age of 16 who reside

on federally recognized reservations and not on o�-reservation trust land. To comport

with Census con�dentiality rules, I dropped individuals who were missing data for

any of my key dependent or explanatory variables. First, to the extent that it was

possible, I set missing values equal to zero for dependent variables. For example, hours

worked would be set equal to zero if an individual is unemployed. Then I dropped

individuals who were missing any of the following types of data: data on soil quality

(DI values), data from the historical agricultural census, 2018 land ownership data, or

data on any of the dependent variables from the con�dential census surveys. Finally, I

dropped observations that did not have an inverse probability weight associated with

them. This process created a dataset containing individuals from approximately

250 reservations. In Table 6.1, I present sample averages comparing the federally

recognized reservations that are covered in my main sample to the federally recognized

reservations that are not covered.

Table 6.1: Characteristics of Reservations Used in Analysis: Sample Averages

Included Excluded
AIAN Population Share 0.64 0.68
Land Area (Acre) 250000 130000
Probability Opened Casino 0.66 0.38
Reservation Population 3500 1500
Number of Reservations 250 70

Notes: Author's tabulations from a variety of data sources.

Probability opened a casino refers to probability reservation

ever had a casino. Number of observations rounded due to

Census con�dentiality requirements.
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De�nition of the County Complement

There is a small body of evidence that tribal gaming does a�ect economic growth in

adjacent areas (Akee et al., 2015a; Evans and Topoleski, 2002). To test whether there

are spillovers associated with tribal gaming shocks, I compare economic outcomes

for individuals residing on reservations to those for individuals residing on nearby

county complements.6 The county complement is de�ned to be the county less the

intersection of the county with the reservation.

If the county contains only one reservation, the trust share and casino adoption

explanatory variables from that one reservation are ascribed to the county comple-

ment. If one reservation spans two counties, individuals from both of the two counties

would appear in the county complement sample. If the county contains more than

one reservation, I assigned to the county complement the maximum value associated

with casino adoption and the mean value associated with trust share. In regressions

that use the county complement sample, I use cluster robust standard errors that are

clustered at the county level, not the reservation level.

De�nition of Rural Reservations

Reservations are disproportionately located in rural areas, yet the ones that are lo-

cated close to metropolitan areas likely have di�erent labor market opportunities. In

particular, they may have a higher supply of labor and may be able to generate more

revenue through tribal gaming. In order to focus on reservations that do not have

easy access to other labor markets, I develop a method for classifying reservations as

rural and I stratify my sample on this dimension.

The con�dential census data contain a variable that indicates whether a housing

unit is located on a densely populated census tract or census block. An area is

6Based loosely on the de�nition in Akee et al. (2017).
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considered an urban area if it contains more than 50,000 individuals. I consider a

reservation to be a rural reservation if at least 70% of the observations in my sample

for that reservation are coded as being not urban.

6.3.2 Data Dictionary

Labor

• Wage income: This variable re�ects wage income for a current job. It is trans-

formed using the inverse hyperbolic sine function to account for the skewed

distribution and adjusted for in�ation.7 Unemployed are counted as zeros.

• Total earnings: This variable includes wage income and self-employment in-

come, transformed using the inverse hyperbolic sine function and adjusted for

in�ation. Unemployed are counted as zeros.

• Total income: This variable includes wage income, self-employment income,

and transfers. It is also transformed using the inverse hyperbolic sine function

and adjusted for in�ation. Unemployed are counted as zeros.

• Typical hours worked per week: This variable re�ects the typical hours per week

the respondent worked in the last year. It is transformed by the logarithmic

function. Unemployed are counted as zeros.

• Employment: This variable is a binary indicator of whether an individual is

employed or in the labor force. Those who are not in the labor force are

considered unemployed.

• Labor force: This is a binary indicator of whether an individual participates in

the labor market.

7Note that when I adjust for in�ation, I am using the national CPI de�ator.
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• Commute time: This is a binary indicator of whether an individual travels more

than 45 minutes to reach a place of employment. Unemployed individuals are

counted as zeros.

Housing

• Mortgage payment: This variable re�ects the in�ation-adjusted, log-transformed

monthly mortgage payment on the housing unit. Housing units without mort-

gages are counted as zeros.

• Rental price: This variable re�ects the in�ation-adjusted, log-transformed monthly

rental price. The rental price variable puts rent into categories, so the rental

price variable used in analysis is based on the midpoint of the interval.8 Housing

units not rented are counted as zeros.

• Number of rooms: This is a binary indicator of whether the housing unit con-

tains a number of rooms that is greater than the median number of rooms

for the reservation on which the housing unit is located. This variable re�ects

housing quality.

• Recently constructed: This is a binary indicator of whether the housing unit

was constructed in the past 10 years.

• Homeowner: This is an indicator that the housing unit is owned either outright

or with a mortgage.

• Pay rent: This is an indicator that rent is paid for the housing unit.

Population

8There is no statistically signi�cant di�erence between results produced by regression analysis that
uses the midpoint and interval regression that uses both points of the interval.
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• Population: This variable captures the reservation population, constructed us-

ing the number of observations in data and sample weights.

• AIAN population share: This is the share of the reservation population that

is American Indian or Alaska Native (AIAN), constructed using the number of

observations in data, sample weights, and racial identi�cation.

• Recently moved: This is a binary indicator of whether an individual moved into

her current residence within the past �ve years.

• High school degree: This is an indicator of whether the individual has a high

school diploma or higher.

Covariates in the Labor Market Regressions

The following variables are the variables that I use as covariates in the labor

market and population regressions.

• Age: This is a continuous variable indicating respondent's age. Only individuals

over the age of 16 are included in the sample for analysis.

• Age squared

• Race: This is an indicator of the respondent's preferred single race.9

• Sex: This is an indicator of whether respondent identi�ed as male or female.

• Other language: This is an indicator of whether respondent speaks a language

other than English at home.

Covariates in the Housing Market Regressions

I control for the following covariates in the housing market regressions:

9Refer to the discussion below for how I dealt with the changing racial self-identi�cation question
in the Census.
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• Urban: This is a binary indicator of whether housing unit is located on a block

considered to be urban by Census de�nitions.

6.3.3 Reservation-Level Controls

Ordinary least squares regressions average over tribal heterogeneity, because I cannot

include reservation �xed e�ects for practical and econometric reasons discussed in the

paper. Two-stage least squares instrumental variables regressions account for much

of the heterogeneity across tribes and reservations, but to test explicitly whether

speci�c characteristics are responsible for omitted variable bias in the OLS estimates,

in supplemental speci�cations I control for various reservation/tribal characteristics.

I detail the covariates below. In most cases, I did not �nd that these sources of

heterogeneity changed my estimates, so I do not include them as controls in the main

speci�cation. Where covariates are included in speci�cations, I indicate as much.

Strength of Institutions

I hypothesized that heterogeneous tribal political institutions may be an important

determinant of the incidence of local labor demand shocks in Indian Country. One

of the most important features of the legal environment is whether the reservation is

governed by tribal civil law or state civil law as determined by the 1953 passage of

Mandatory Public Law 83-280 (PL280). Past research has found that PL280 a�ects

income and crime rates on reservations (Dimitrova-Grajzl et al., 2014; Anderson and

Parker, 2008). As discussed above, state versus tribal jurisdiction has also been linked

to tribal gaming adoption (Cookson, 2010). I use mandatory PL280 adoption as one

of the predictors of tribal gaming when I construct the weights for my weighted

di�erences-in-di�erences speci�cations.

Others have highlighted the link between tribal constitutions and economic devel-
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opment (Akee et al., 2015b; Cornell and Kalt, 1998). To account for the possibility

that a tribe's constitutional design a�ects long-run economic outcomes, I follow Akee

et al. (2015b) and I include an indicator of whether the constitution mandates that

the tribe directly or indirectly elects the chief executive. In their study, Akee and

co-authors generate a list of 70 tribes, including tribes based on certain criteria like

population size and having a written constitution. When the researchers provided

me with their dataset, they removed data for one tribe that requested its data not be

shared, and they randomly dropped four other tribes to preserve the con�dentiality

of that one tribe. Thus, I am left with data on the constitutions of 65 tribes. I �nd

that the coe�cient on the constitutions indicator is precisely estimated as 0 in most

speci�cations, so I do not include it in the �nal analysis.

Finally, in the alternative speci�cation, I control for whether the casino-adopting

tribe divides casino pro�ts among tribal residents in the form of per capita cash

transfer payments.10 I hypothesized that the existence of these payments may change

location and migration incentives as well as development outcomes. Per capita pay-

ments may also alter the demographic composition of the tribes, taking the form of

reducing the tribal population because larger per capita bene�ts accrue to tribes of

smaller membership size.

Culture

The degree of cultural preservation may have strong implications for the incidence

of local labor demand shocks on a reservation. For example, it may represent dif-

ferences in the way rents are distributed and the ability of the tribe to organize to

promote investments and projects that bene�t tribal members. To proxy for culture,

I construct a variable that re�ects the share of the reservation population that speaks

10The per capita payment indicator comes from Wolfe et al. (2012).
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another language at home. I assume that an individual living on a reservation who

speaks another language most likely speaks his/her native language.11

Land Fractionation

Inheritance rules have contributed to the process of fractionation, whereby ownership

in individual trust land increases exponentially with each generation. Russ and Strat-

mann (2014) show that growth in fractional ownership continues in the present day.

Fractionation is a land characteristic arguably important for development, not fully

captured in the share of land in trust variable.12 In order to paint a more complete

picture of the transaction costs imposed on reservations, I characterize the degree of

fractionation on reservations using 2016 data from the Bureau of Indian A�airs Land

Buy-Back Program, containing a number of measures of the degree of fractionation

for 147 reservations and statistical areas. From those measures, I incorporate in anal-

ysis the following variables:13 the number of fractionated tracts (i.e. the number of

tracts held in trust or restricted status that have two or more unique owners), the

number of fractionated interests (i.e. the number of aggregated interests within a

tract), and the number of distinct owners that own fractional interests for the reser-

vation.14 I use fractionation variables that are classi�ed as �Level 1.� The levels are

used to categorize di�erent types of data, where Level 1 are the data extracted prior

to the application of policy decisions around which tracts and owners are eligible

11In her doctoral dissertation, Jorgensen (2000) uses knowledge of a traditional language to proxy
for the intergenerational transmission of culture.

12Note that the land controls, fractionation and buyback, are not included in the casino regressions.

13Note that while fractionation is not fully captured in the trust share variable, fractionation should
be considered a function of trust share. In particular, the degree of fractionation is a function of
the share of individual trust land. In the extreme case of having no individual trust parcels on a
reservation, we would see no fractionation. Therefore, including both fractionation and individual
trust share in the regression may substantially increase standard errors.

14Fractionation measures were selected from the set of measures in the report using Least Absolute
Shrinkage and Selection Operator (Lasso) analysis.
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to receive land buy back o�ers. Level 1 data most accurately re�ect fractionation

insofar as it would contribute to transaction costs.

Of the 147 reservations in the fractionation data, there are 114 eligible reservations

that I was able to match to my Census data. There is some evidence that reservations

with highly fractionated lands are more likely to show up in the fractionation dataset.

The excluded reservations have approximately 85% of their land in trust but have a

low individual trust share (3%). In addition, the excluded reservations also tend to

be smaller, with an average population of approximately 1,700, of which 1,200 are

American Indian. The excluded reservations are also somewhat less likely (58%) to

have a casino.

Another relevant element of land fractionation is the recent e�ort to reclaim highly

fractionated lands, placing them into tribal trust. These e�orts, known as land buy-

back, have been largely galvanized by the Cobell v. Salazar settlement. In 2009, the

largest class-action lawsuit against the US federal government claimed $157 billion

was owed to American Indians across the country for unpaid income from leases on

trust land. The case was settled for $3.4 billion, with a large portion of the settlement

designated for the purchase of highly fractionated individual trust land as part of a

newly created land buy back program. This program seeks to consolidate land and

put it in tribal trust, restoring it for tribal use. To control for the changes in land

tenure that result from land buy back, I use 2018 data published by the Land Buy-

Back Program that detail the monetary o�ers made, the number of o�ers accepted,

and the equivalent acres purchased.

Reservation Size

Finally, I condition on the size of the reservation to account for the fact that reser-

vations of di�erent sizes may have di�erent development opportunities, particularly
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at the tails of the distribution. The size of the reservations may matter, even for a

given share of land in trust, so I construct a size variable using the logarithmic trans-

formation of reservation acreage. I �nd that log size does not have a statistically

signi�cant e�ect when controlling for trust share, so I do not include it as a covariate

in the main speci�cations.

6.4 Construction of the Race Indicator

Census racial self-identi�cation questions in the Census surveys changed over time,

allowing for multiple-race identi�cation after 1990. To avoid as much as possible con-

�ating changing demographics with changes to the survey instrument, I implement

the modi�ed regression bridging method developed by Liebler and Halpern-Manners

(2008) before using the race variable. This method uses combinations of individuals

who identify as multiple races, in addition to individual and geographic characteris-

tics, to predict the respondents' preferred single race.

6.5 Casino Size

To account for the possibility that the response to the local labor demand shocks is a

function of the size of the shock, I estimate Equation (7) with an interaction between

the casino indicator and a variable that proxies for the size of the casino. Casino

size is represented by a time-varying aggregate index of the number of positions (slot

machines) and square footage at each casino open on the reservation in that year.

I constructed the index using the Anderson (2003) method of weighting variables

using the inverse covariance matrix. The size index increases over time with the

opening of additional casinos on the reservation. Aggregation over casinos is done by

summation. The coe�cient on the interaction between casino adoption and casino

size would indicate that the size of the casino changes the impact of casino adoption.
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Because I didn't �nd a statistically signi�cant interaction e�ect, I did not include

casino size in the main speci�cation.15

6.6 Trust Status Changes

Comparing the 2003 and 2018 land ownership data, I am able to quantify the extent

of the changes to trust status over the past 15 years. These statistics are based on

the subset of 176 reservations for which the 2003 data exist. I �nd that the amount

of land in trust in total acreage in 2003 is highly correlated with the amount in

2018. The mean absolute value of the change in trust status is approximately 35%.

(See Table 6.2.) When I convert the land tenure variable to trust land as a share

of total reservation acreage, the changes appear to be even smaller and rarer. This

discrepancy could be due to reservation land acreage changing over time as well as

trust acreage changing over time. It could also be due to measurement error. Between

2003 and 2018, 30% of reservations did not change in terms of the share of land in

trust. The majority of those reservations are the ones at the upper tail of the trust

share distribution, suggesting top-coding may partially explain the lack of variation.

Table 6.2: Change in Trust Land between 2003 and 2018

Min P10 P25 P50 Mean P75 P90 Max
Percent Change 0.0001 0.0117 0.0605 0.2025 0.3534 0.5798 0.93922 1.3606

Correlation between 2003 and 2018: 0.99***

In addition to the 2018 trust share variable, I generated a time-varying trust

share variable through a process of linear interpolation whereby I ascribed the 2003

trust share value to census years 1980, 1990, and 2000; I ascribed the mean of the

interpolated trust share values from 2005-2009 to the 2005-2009 pooled ACS data;

15In addition, casino size is likely endogenous.
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and I ascribed the mean of the interpolated trust share values from 2010-2014 for the

2010-2014 pooled ACS data. The time-varying trust share variable produced largely

the same results as the 2018 trust share variable, so I do not report the results

associated with the time-varying variable.

6.7 Additional Results

Table 6.3: E�ect of Individual and Tribal Trust on the Labor Market

Total Income Wage Income Employment Labor Force
OLS IV OLS IV OLS IV OLS IV

Tribal Trust -0.440** -1.411*** -0.507** -1.393*** -0.0285 -0.0513 -0.0277 -0.046
(0.207) (0.456) (0.239) (0.520) (0.0211) (0.0434) (0.0203) (0.0413)

Indiv Trust -0.0903 -0.872 -0.886** -1.698 -0.0590* -0.0939 -0.0273 -0.122
(0.285) (0.930) (0.356) (1.065) (0.0311) (0.0869) (0.0295) (0.100)

Observations 575000
Clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: IV test stats: Chi-sq P-value: 0.0648; C-D Wald F stat: 58000. Robust standard errors clustered by

reservation are in parentheses. All regressions include year and region �xed e�ects and the following set of

covariates: age, age2, gender, race, indicator of speaking another language. Trust share appears as a fraction

less than 1. Total income and wage income are in 2000 dollars and have been transformed by the inverse

hyperbolic sine function. Two instrumental variables were used for identi�cation: DI mean and historical

VFPA. Number of observations has been rounded according to Census con�dentiality rules.

Table 6.4: E�ect of Individual and Tribal Trust on the Housing Market

Mortgage Rental Price Homeowner Number of Rooms
OLS IV OLS IV OLS IV OLS IV

Tribal Trust Share -1.913*** -3.990*** 0.0428 -0.112 -0.0703** -0.124* -0.202*** -0.345***
(0.471) (0.569) (0.187) (0.348) (0.0340) (0.0685) (0.0723) (0.0728)

Indiv Trust Share -1.353** -0.524 1.044** 1.508 -0.173 -0.216 -0.226*** -0.249
(0.635) (1.818) (0.481) (0.985) (0.109) (0.144) (0.0841) (0.186)

Observations 575000
Number of clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: IV test stats: Chi-sq P-value: 0.0648; C-D Wald F stat: 58000. Robust standard errors clustered by reservation

are in parentheses. All regressions include year and region �xed e�ects. Trust share appears as a fraction less than

1. Mortgage and rental price are in 2000 dollars and have been transformed by the inverse hyperbolic sine function.

Rental price is the midpoint of an interval variable. Number of rooms is a binary indicator of whether number of

rooms is greater than the median. Two instrumental variables were used for identi�cation: DI mean and historical

VFPA. Number of observations has been rounded according to Census con�dentiality rules.
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Table 6.5: Labor Market E�ects of Casino Adoption by Land Tenure: IV Estimates
#1 for Rural Reservations

Total Inc Wage Inc Total Earn Employ Lab Force Hours Worked
Casino 0.122 0.0938 0.166 0.0199 0.015 0.181

(0.110) (0.153) (0.122) (0.0129) (0.0132) (0.492)
Trust Demeaned -1.687*** -0.925 -0.695 0.0214 -0.0878 -0.507

(0.611) (0.820) (0.619) (0.0471) (0.0707) (2.038)
Casino*Trust 0.424 -0.682 -0.523 -0.106 0.0367 -1.188

(0.977) (1.095) (0.965) (0.0760) (0.0755) (2.847)

Observations 381000
*** p<0.01, ** p<0.05, * p<0.1

Notes: IV estimates using mean drainage index instrument. Chi-sq P-val: 0.0049; C-D Wald F stat: 30000.

Robust standard errors clustered by reservation are in parentheses. All regressions include year and region

�xed e�ects and the following set of covariates: age, age2, gender, race, indicator of speaking another language.

Trust share is demeaned and appears as a fraction less than 1. Total income, wage income, earnings are in

2000 dollars and have been transformed by the hyperbolic sine function. Observations are weighted by inverse

probability of casino adoption. Observations come from set of rural reservations. Number of observations has

been rounded according to Census con�dentiality rules.

Table 6.6: Labor Market E�ects of Casino Adoption by Land Tenure: IV Estimates
#2 for Rural Reservations

Total Inc Wage Inc Total Earn Employ Lab Force Hours Worked
Casino 0.169 -0.137 -0.0127 -0.0114 -0.000959 -0.904

(0.135) (0.177) (0.155) (0.0118) (0.0160) (0.783)
Trust Demeaned -1.363* -0.844 -0.487 -0.0922 -0.108 -1.28

(0.723) (1.047) (0.863) (0.0613) (0.0806) (3.484)
Casino*Trust 0.18 1.754 1.468 0.134* 0.186** 9.429*

(0.622) (1.105) (1.010) (0.0778) (0.0899) (5.036)

Observations 381000
*** p<0.01, ** p<0.05, * p<0.1

Notes: IV estimates using historical VFPA instrument. Chi-sq P-val: 0.0425; C-D Wald F stat: 11000. Robust

standard errors clustered by reservation are in parentheses. All regressions include year and region �xed e�ects

and the following set of covariates: age, age2, gender, race, indicator of speaking another language. Trust share

is demeaned and appears as a fraction less than 1. Total income, wage income, earnings are in 2000 dollars and

have been transformed by the hyperbolic sine function. Observations are weighted by inverse probability of

casino adoption. Observations come from set of rural reservations. Number of observations has been rounded

according to Census con�dentiality rules.
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Table 6.7: Housing Market E�ects of Casino Adoption by Land Tenure: IV Esti-
mates #1 for Rural Reservations

Mortgage Rental Price Pay Rent Num Rooms Commute Time
Casino 0.205 -0.147 -0.0241 -0.0179 -0.0654*

(0.313) (0.332) (0.0548) (0.0456) (0.0373)
Trust Demeaned -1.943** -1.496 -0.2 -0.266 0.228

(0.934) (0.966) (0.148) (0.168) (0.148)
Casino*Trust -1.61 3.510*** 0.593** 0.238 -0.0464

(1.987) (1.354) (0.234) (0.168) (0.172)

Observations 381000
*** p<0.01, ** p<0.05, * p<0.1

Notes: IV estimates using mean drainage index instrument. Chi-sq P-val: 0.0049; C-D Wald F stat:

30000. Robust standard errors clustered by reservation are in parentheses. All regressions include year and

region �xed e�ects. Trust share is demeaned and appears as a fraction less than 1. Mortgage and rental

price are in 2000 dollars and have been transformed by the hyperbolic sine function. Rental price is the

midpoint of an interval variable. Number of rooms is a binary indicator of whether housing unit has more

than the median number of rooms. Observations are weighted by inverse probability of casino adoption.

Observations come from the set of rural reservations. Number of observations has been rounded according

to Census con�dentiality rules.

Table 6.8: Housing Market E�ects of Casino Adoption by Land Tenure: IV Esti-
mates #2 for Rural Reservations

Mortgage Rental Price Pay Rent Num Rooms Commute Time
Casino 0.0118 0.0576 0.00588 -0.00201 -0.0261

(0.363) (0.292) (0.0450) (0.0503) (0.0283)
Trust Demeaned -3.135*** -1.089 -0.126 -0.391** 0.345***

(1.055) (1.043) (0.157) (0.192) (0.109)
Casino*Trust -0.567 1.734 0.345 -0.0242 -0.357**

(1.741) (1.344) (0.210) (0.244) (0.146)

Observations 381000
*** p<0.01, ** p<0.05, * p<0.1

Notes: IV estimates using historical VFPA instrument. Chi-sq P-val: 0.0425; C-D Wald F stat: 11000.

Robust standard errors clustered by reservation are in parentheses. All regressions include year and region

�xed e�ects. Trust share is demeaned and appears as a fraction less than 1. Mortgage and rental price are

in 2000 dollars and have been transformed by the hyperbolic sine function. Rental price is the midpoint

of an interval variable. Number of rooms is a binary indicator of whether housing unit has more than the

median number of rooms. Observations are weighted by inverse probability of casino adoption. Observations

come from the set of rural reservations. Number of observations has been rounded according to Census

con�dentiality rules.
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Table 6.9: E�ect of Casino Adoption on the Labor Market by Land Tenure: Full
Sample of Reservations

Total Inc Wage Inc Employ Labor Force
OLS IV OLS IV OLS IV OLS IV

Casino 0.317*** 0.221** 0.244** 0.211* 0.0199 0.0231** 0.0366*** 0.0194
(0.0915) (0.0983) (0.109) (0.119) (0.0121) (0.0108) (0.00983) (0.0120)

Trust Demeaned -0.744*** -1.761*** -0.368 -1.155* -0.028 -0.0328 -0.0155 -0.130**
(0.209) (0.461) (0.236) (0.615) (0.0257) (0.0507) (0.0237) (0.0626)

Casino*Trust 0.591** 0.646 0.0535 -0.625 -0.00249 -0.0812* -0.00227 0.0434
(0.243) (0.516) (0.268) (0.680) (0.0276) (0.0491) (0.0246) (0.0534)

Observations 575000
Clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: IV test stats: Chi-sq P-val: 0.003; C-D Wald F stat: 47000. Robust standard errors clustered by reservation

are in parentheses. All regressions include year and region �xed e�ects and the following set of covariates: age,

age2, gender, race, indicator of speaking another language. Trust share is demeaned and appears as a fraction less

than 1. Total income and wage income are in 2000 dollars and have been transformed by the inverse hyperbolic

sine function. Observations are weighted by the inverse probablity of casino adoption. Number of observations has

been rounded according to Census con�dentiality rules.

Table 6.10: Interaction Wage E�ects by Race: Full Sample of Reservations

Wage Income
American Indian White
OLS IV OLS IV

Casino 0.256** -0.0238 0.0595 0.129
(0.121) (0.263) (0.135) (0.192)

Trust Share Demeaned -0.728*** -2.744*** 0.670* 2.045**
(0.256) (0.849) (0.361) (0.966)

Casino*Trust 0.661* -0.606 -1.117*** -2.846***
(0.345) (1.915) (0.358) (0.970)

Observations 233000 309000
Clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: IV test stats: For AIAN: Chi-sq P-val: 0.0196; C-DWald F stat: 24000;

For White: Chi-sq P-val: 0.0091; C-D Wald F-stat: 150000. Robust standard

errors clustered by reservation are in parentheses. Regressions include year

and region �xed e�ects and the following set of covariates: age, age2, gender,

race, indicator of speaking another language. Trust share appears as a fraction

less than 1. Wage income is in 2000 dollars and has been transformed by the

inverse hyperbolic sine function. Number of observations has been rounded

according to Census con�dentiality rules.
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Table 6.11: E�ect of Casino Adoption on the Housing Market by Land Tenure: Full
Sample of Reservations

Mortgage Rental Price Homeowner Num Rooms
OLS IV OLS IV OLS IV OLS IV

Casino 0.406 0.483* 0.12 -0.185 -0.0345* 0.00583 0.0143 -0.00746
(0.328) (0.278) (0.109) (0.231) (0.0194) (0.0337) (0.0419) (0.0465)

Trust Demeaned -2.815*** -2.381** 0.0243 -0.839 -0.0672*** 0.0014 -0.444*** -0.396*
(0.708) (0.926) (0.139) (1.056) (0.0248) (0.166) (0.0994) (0.211)

Casino*Trust 1.341* -0.244 0.592*** 1.889** -0.0885* -0.255 0.337*** 0.208
(0.723) (1.097) (0.224) (0.845) (0.0465) (0.161) (0.0919) (0.146)

Observations 575000
Clusters 230
*** p<0.01, ** p<0.05, * p<0.1

Notes: Robust standard errors clustered by reservation are in parentheses. All regressions include year and region

�xed e�ects. Trust share is demeaned and appears as a fraction less than 1. Mortgage and rental price are in

2000 dollars and have been transformed by the inverse hyperbolic sine function. Rental price is the midpoint of an

interval variable. Number of rooms is a binary indicator of whether housing unit has more than the median number

of rooms. Observations are weighted by inverse probability of casino adoption. Number of observations has been

rounded according to Census con�dentiality rules.

6.8 Maps
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Figure 6.1: Federally Recognized Reservations in the United States
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Figure 6.2: Share of Land in Trust on Federal Reservations
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Figure 6.3: Casinos on Federally Recognized Reservations
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Figure 6.4: The Evolution of Tribal Gaming: 1990-2014
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Figure 6.5: Ordinal Estimates of Long-Term Soil Wetness by County
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Figure 6.6: Ordinal Estimates of Soil Productivity by County
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6.9 Training Background

6.9.1 Harambee's Programming

Training is run by the Harambee Youth Employment Accelerator. Harambee re-

cruits candidates from disadvantaged economic backgrounds, without formal work

experience, and generally without university education. Candidates take psychomet-

ric tests and some candidates are selected for job training programs called �bridges.�

Our intervention occurred during 6- to 8-week long specialist bridges. Figure 6.7 is

a graphical depiction of the Harambee candidate's journey through Harambee pro-

gramming.

 

Figure 6.7: The Harambee Candidate Journey
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6.9.2 LinkedIn Curriculum

 

 

 

 
 

 
 
 
 
 

 
  

 

Introducing LinkedIn  
to Workforce Training Participants 

A Curriculum 
 

 

Developed in partnership by  
Harambee Youth Employment Accelerator and RTI International  

A Global Center for Youth Employment Initiative 
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 2 

INTRODUCTION: This curriculum presents an approach for introducing young people to LinkedIn 

and other digital professional networks, to help them understand the multiple functions of the 
sites (signaling, networking, labor market information) and develop the habit of using such 
tools throughout their careers.  This curriculum was developed by RTI International and 
Harambee Youth Employment Accelerator in South Africa and is calibrated for a short training 
course, such as Harambee’s 8-week training programs, though it could be easily adapted for 
short or longer training experiences. 

The curriculum developers intentionally took a “light touch” approach, with a recommended 
one-hour introduction to LinkedIn in week 1, followed by seven weekly “nudge” emails that 
contain short instruction or motivation and related article links or videos. The material spans 
topics ranging from setting up an account, building a profile, making connections, exploring 
job openings, and joining industry groups, to reading articles and opinions from one’s future 
professional field. Trainers also use three 30-minute in-person check-ins, one in each of weeks 
2, 5, and 7, to answer questions, provide guidance, and test participants’ knowledge. When the 
training is complete, the trainers connect with their participants on the site, write them a boiler 
plate recommendation, and invite them to join a LinkedIn alumni group. 

The Global Center for Youth Employment (GCYE) offers this curriculum now as an open source 

resource that can be used to introduce LinkedIn to program participants. LinkedIn maintains a 

micro-site of high quality, professionally produced training materials, to be used in concert 

with this resource that can be included as presentations or handouts within this structure. An 

example of a LinkedIn-produced profile “checklist” is provided in Annex A of this document.  

More information on the LinkedIn materials is available on this LinkedIn google drive. LinkedIn 

plans to develop materials tailored for job seeking populations throughout the developing 

world in the future. 

BACKGROUND: This curriculum was developed and piloted as a part of an impact evaluation 

conducted by RTI International, Duke University, and Harambee. The evaluation is a GCYE 
initiative and seeks to understand the education- and work-related impacts among 
marginalized work seekers who used LinkedIn vs. those among control group populations who 
did not. LinkedIn supported the study by providing data on (consenting) user profiles, 
networks, and site usage. Results were measured at training baseline, end-line, and 6 and 12 
months post-graduation. More information on the study can be found on the GCYE website: 
www.employyouth.org  

USAGE: This curriculum is intended to be used as an integrated part of larger training 

programs, likely short-course programs. However, it could easily be condensed and delivered 
in a concentrated half day, or expanded and used across a semester or year. The emphasis here 
falls on developing the demand and interest among young people to use professional 
networking sites, over time––not through force feeding or required usage. If you use, adapt, or 
improve the curriculum, please do let us know.  

Thanks!   

The Global Center for Youth Employment–– gcye@rti.org   
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 3 

Week Instruction to Training Manager Details 

Week 1: 
Getting 
Started 

 Present “Introducing LinkedIn” to 
candidates 

 Elicit discussion with candidates 

 Candidates spend dedicated time 
to join LinkedIn and start 
exploring it for at least 30 minutes 

Refer to Introducing LinkedIn presentation 

 Confirm email addresses before 
sending LinkedIn invitation  

 Email invitation from Training 
Manager 
 

EMAIL #1 

Hello everyone! 

You are about to embark on your journey to 
securing a job and building your career. Are 
you interested in becoming a true professional 
and building your professional network? 

If you are nodding away, click on the link below 
to join the best online professional network: 

https://www.linkedin.com/ 

It’s easy to sign up. All you need is: 

 An email address, a picture of yourself, and 
some thought about your work experience 
and educational background. 

 Follow the steps on LinkedIn to help you 
build your profile. 

If you want to know more about LinkedIn 
before signing up, check out this video from 
the link below: 

https://www.youtube.com/watch?v=ZVlUwwg
OfKw 

Looking forward to inviting you to join our 
cohort group once you have signed up! 

Conducts face-to-face check-in after 

Email #1 

 After checking to see who has 
signed up, have a conversation to 
find out why those who have not, 
haven’t   

 Team pop quiz on LinkedIn #1 

 Discuss why LinkedIn may be 
useful for candidates 
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 4 

Week Instruction to Training Manager Details 

Send out Email #2 before the end of 
the week with tips for building a great 
profile 

EMAIL #2 

Hello everyone! 

Now that you have signed up, you may want to 

know more about how to use LinkedIn to 

develop your profile and help you build your 

professional network. I strongly encourage you 

to check out the links below: 

THE POWER OF A GOOD PROFILE 

https://blog.linkedin.com/2015/05/13/how-

linkedin-connects-me-to-future-opportunities 

https://www.linkedin.com/pulse/how-create-

killer-linkedin-profile-get-you-noticed-

bernard-marr 

As you build your profile and create a great 

network here are some things to think about… 

 What would you want your first 
manager/employer to see about you? 

 What would you want your colleagues to 
know about you if you connect with them, 
when starting your first job? 

 What should you include in your profile 
summary? 

 Once you have your profile, try to connect 
with other people you know to build your 
network. 

 Please don’t worry if your profile is not 
perfect, or very long – you can fill it in over 
time, but you have to start somewhere! 

Now that you have a profile, connect with 

others in your training group and alumni by 

joining your training cohort group and the 

training program alumni groups on LinkedIn. 

Leave a comment/inspirational quote to 

motivate others in the group. 

TOP TIP: 

When describing your Harambee work 

experience you should paste the following: 

JOB TITLE:  

Work Readiness Program candidate 
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Week Instruction to Training Manager Details 

COMPANY:  

Harambee Youth Employment Accelerator 

TIME FRAME:  

(Year of your program) 

DESCRIPTION: 

The Harambee Youth Employment Accelerator 

Bridging Program is an intensive 8-week, 

unpaid work simulation experience that 

accelerates youth into first time job success 

and career progression by instilling behaviors 

and foundation skills needed for succeeding in 

the world of work. These include attendance, 

punctuality, positive attitude, energy, and 

curiosity in combination with skills 

development in business communications, call 

center theory and simulation, computer skills, 

sales, and customer service experience. 

Looking forward to sharing information with 

you on our group! 

 Regards, 

 Your Training Manager 

Week 2 
Creating 
Your 
Profile & 
Building 
Your 
Network 

Face-to-Face check-in after Email #2 

 Discuss what makes a great profile 
– what parts of your profile can 
help you now before you start 
work;  link to interview 
preparation: 

 What experience have you 
had volunteering, working in 
your community that could 
add value to your profile in 
the absence of work 
experience? 

 What is a professional network, 
and how can you start to build a 
good network? 

 Find out who has joined the 
group/Why/Why not 
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Week Instruction to Training Manager Details 

Hand out LinkedIn print out to each 
team for further investigation – Profile 
Checklist and Profile Quick Tips and 
Personal Brand from the LinkedIn 
micro-site 

NUDGE: 

 Email a series of links that share 
useful information about LinkedIn 
and interesting 
articles/info/groups you can access 
on LinkedIn 

 Utilize this LinkedIn 
presentation on building your 
network. 

 Where possible, upload the link to 
the cohort group on LinkedIn 

 Encourage sharing of new 
information with one another 
both online and through the face-
to-face sessions 

The training manager should send out 

suggestions and links around building a 

network and sharing information. 

The material should be relevant and engaging 

for candidates – something that captures their 

interest.  

EMAIL #3 

Hello everyone! 

Now that you’re on your way to building a 

great profile, you can really get started on 

building your network! Connecting with the 

right people, group, and companies can help 

you to build a great professional network. 

TOP TIP: 

A great place to start is by connecting with 

everyone you already know – old friends, 

family connections, or old school connections 

and work colleagues. You never know what 

opportunities you may find one day through 

your personal network. BUT, when you plan to 

connect with people you don’t know or haven’t 

worked with before, you should first ask 

yourself: will this person or group add value to 

my career and can I offer them value in return? 

Do some research on LinkedIn to find people 

you know, companies and groups that you 

think may be useful or interesting to follow or 

join considering the type of entry-level job 

opportunities you think you may interview for 

at the end of your program. 

If you want to know more about why building 

your network is important for your career and 

how to grow your network, I suggest you check 

out some of these links below! 
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https://www.youtube.com/watch?v=JmvumZb

paNI&feature=youtu.be 

http://www.careerealism.com/linkedin-

invitation-tips/ 

 Regards, 

 Your Training Manager 

Week 3: 
Complete 
Your 
Profile 

NUDGE 

Email a message suggesting why 
completing a profile as far as they can 
while in training is worthwhile, and 
then provide links for employers and 
pulse channel to follow 

 

The training manager should send out an email 

suggesting that candidates revise their profile 

and providing some useful groups to think 

about joining and companies to follow. 

EMAIL #4 

Hello everyone! 

Now that you have started connecting with 

others, and you may have seen what other 

people’s profiles look like, I suggest you visit 

your own profile and add some stuff to make it 

more interesting or more professional. Write 

down what you have put down as your profile 

summary to unpack in the next check in 

session so we can share and help everyone to 

improve. 

I also highly recommend that you check out 

the following research done on what 

completing your profile can do for you: 

https://www.linkedinsights.com/why-you-

should-complete-your-linkedin-profile/ 

Search on LinkedIn for professional groups and 

join them as you continue to build your 

network. Here are some examples: 

 Contact Centre and Call Centre 
community 

 Customer Service Champions. 

If you find anything interesting that you think is 

worth sharing, post it to our group. 
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Week 4: 
Using 
LinkedIn 
for Job 
Prep 

Face-to-face check-in after Emails 

#4 and #5: 

 Connect the interview prep 
process (at this stage in the 
Harambee training) to the 
development of the candidates’ 
profiles and their insights from 
networking (joining 
groups/following companies). 
What can they share that will add 
value to their profile and how they 
can use their LinkedIn profile to 
help sell themselves in an 
interview? 

 Connect to volunteering, 
achievements, how one’s profile 
can add value to one’s CV 

 Have candidates share info or 
articles/groups/companies they 
have joined or have found 
interesting  

 Hand out LinkedIn print out of 
writing, reading, sharing on 
LinkedIn 

 Team pop quiz on LinkedIn #2 

 

 

Week 5: 
Labor 
Market 
and 
Industry 
Info on 
LinkedIn 

NUDGE 

Email a message suggesting why 
completing a profile as far as they can 
while in training is worthwhile, and 
then provide links for employers and 
pulse channels to follow 

The training manager should send out links to 

relevant employers/companies/articles that 

candidates can follow and suggestions to 

follow the LinkedIn Pulse Career Channel (see 

links in email – the training manager may add 

one or two extra links for relevant companies) 

EMAIL #5: 

Hello everyone! 

Here are a few links to follow some of our 

employers on LinkedIn as you start to think 

about new employer networks and what 

employers expect from you. Also check and 

see if you have any connections at these 

companies! 
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https://www.linkedin.com/company/standard-

bank-south-africa?trk=affco 

https://www.linkedin.com/company/4731?trk=

vsrp_companies_hero_name&trkInfo=VSRPse

archId%3A442519841446542856726%2CVSRP

targetId%3A4731%2CVSRPcmpt%3Ahero 

https://www.linkedin.com/company/614583?tr

k=vsrp_companies_res_name&trkInfo=VSRPse

archId%3A442519841446544243080%2CVSRP

targetId%3A614583%2CVSRPcmpt%3Aprimar

y 

https://www.linkedin.com/company/17634?trk

=vsrp_companies_cluster_name&trkInfo=VSR

PsearchId%3A442519841447136489971%2CVS

RPtargetId%3A17634%2CVSRPcmpt%3Acomp

anies_cluster 

https://www.linkedin.com/company/12696?trk

=vsrp_companies_res_name&trkInfo=VSRPsea

rchId%3A442519841447136666271%2CVSRPta

rgetId%3A12696%2CVSRPcmpt%3Aprimary 

Weeks 6 
and 7: 
Become a 
Strong 
Life-Long 
Learner 
on 
LinkedIn 

NUDGE 

Suggest that candidate read articles 
for insight into how to be a great 
performer at work and invitation to 
join the Harambee Alumni Group. 

 Use this LinkedIn 
presentation on updating 
one’s profile over time. 

The training manager should send out an email 

with links relevant to attitude, performance, 

and work. There is also a link that goes out 

here to join Harambee alumni group. 

EMAIL #6 

Hello everyone! 

You now have a profile; perhaps you’ve joined 

a group or two, and you are following some 

great companies. Well done! You are starting 

to build your network so keep at it! But 

remember a great profile and a powerful 

network is only the first step. You also have to 

perform at work to build and maintain your 

professional reputation so people trust what 

they see on your LinkedIn profile.  

Check out these articles about how to be a 

great performer at work: 
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https://www.linkedin.com/pulse/eight-tips-

being-great-employee-curtis-rogers 

https://www.linkedin.com/pulse/why-attitude-

more-important-than-iq-dr-travis-bradberry 

I also strongly encourage you to join the 

training Alumni Group – this group will be a 

powerful professional support network to help 

you stay focused and progress in your career. 

 Regards, 

 Your Training Manager 

Week 6 Face-to-face check-in after Email 

#6: 

 Have a follow up conversation 
about what candidates have found 
regarding performance in the 
work place – why is it important to 
match what you do with your 
online brand?  

 Discuss why being part of the 
Harambee alumni group can help 
build a career 

 Team pop quiz on LinkedIn #3 

 

Week 7 Final check-in week 7:  

 Who will use LinkedIn? Why/Why 
not?  

 How can you use it to benefit your 
career when you get to work?  

 What have you enjoyed/found 
challenging about using this social 
media platform? 

 

Post-
Training 

NUDGE 

Send out final Email #7 with a link 
about posting and publishing on 
LinkedIn and then some information 
about asking for recommendations – 
the ins and outs of asking for 
recommendations 

Email #7 (week after end of training) 

Hello everyone! 

Now that you have completed your bridging 

program and some of you may have started 

work already, you will continue to build a 

powerful profile as you gain experience and 

grow your network. When you have settled in 
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to your new work environment, you might 

consider publishing a post on LinkedIn to share 

your experience and advice for other people 

who might be on a similar journey to you. 

Remember: Anything you post says something 

about your personal brand, so post wisely! 

Check out these links to learn how to publish a 

post and what’s worth writing about: 

https://students.linkedin.com/student-

publishing (cut and paste this link) 

Look at monthly topics on the home page to 

give you an idea of what’s worth writing about 

at different times of the year! 

http://blog.linkedin.com/2015/04/15/why-i-

publish-on-linkedin-the-power-of-storytelling/ 

Also, once you have been working for a while, 

you may want to ask for recommendations 

from your colleagues to enhance your profile. 

BUT first check out this link with tips on asking 

for recommendations:  

http://www.likeable.com/blog/2014/10/how-

and-when-to-ask-for-a-linkedin-

recommendation 

Wishing you the best of luck on your career! 

 Regards,  

 Your Training Manager 
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Annex: Proposed Descriptions That Can Be Adapted per Training 

Managers’ Needs 
 

Generic recommendation comment that can be edited as per training manager’s needs: 
I am pleased to say that __________ completed the XYZ training program successfully and has met the 
necessary criteria to succeed as a first-time employee. This candidate has shown the ability to deliver 
work under pressure, work with and contribute to a team, and to manage his/her performance at work. 
 
Proposed Summary for Harambee Alumni group 
This group is an alumni group for all people who have completed a bridging program. It is a professional 
support group to help Harambee alumni stay focused and progress in their careers. 
 
Description for cohort group purpose: 
This group is your first professional network. It is for sharing professional tips, interesting articles, and 
information that you find or learn about. The group may also be used as a forum for feedback on 
projects, presentations, and any work you may want to share that you feel will contribute to other 
people’s learning. 
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6.9.3 Estimating the Cost of the Intervention

According to Harambee, the total cost of an 8-week Harambee bridge is $23,000

USD.16 A portion of this cost is variable (e.g. stipends) and another portion is

�xed (e.g. rent). Given a head count of 52, which is the average size of one of the

bridging cohorts in our sample, the operational cost of the bridge translates into

$442 per trainee. Our intervention occupies .7% of the bridge's time, corresponding

to 2.5 hours out of a 320 hour bridge. Therefore, we estimate that the cost of our

intervention is approximately $3.09 per work-seeker.

6.10 Robustness Checks

Table 6.12: Upper and Lower Bounds for Employment E�ects: Lee Bounds

Six Month Follow Up

(1) (2) (3) (4) (5) (6) (7)
Current Employ Any Employ Hours Permanent Promoted Num Employers Employed Immediately

Lower bound 0.078 0.093 4.021 0.021 0.022 0.127 0.063
(0.031)** (0.022)*** (1.393)*** (0.033) (0.031) (0.060)** (.)

Upper bound 0.089 0.092 4.354 0.020 0.010 0.089 0.077
(0.038)** (0.034)*** (1.607)*** (0.024) (0.013) (0.048)* (.)

Observations 1638 1638 1638 1638 1638 1638 1638
Twelve Month Follow Up
Lower bound 0.040 0.007 1.486 0.029 -0.016 -0.043

(0.040) (0.041) (1.707) (0.028) (0.021) (0.055)
Upper bound 0.067 0.033 2.830 0.058 0.010 0.024

(0.031)** (0.021) (1.457)* (0.043) (0.041) (0.056)
Observations 1638 1638 1638 1638 1638 1638

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes:Lee bounds are tightened using region �xed e�ects. Lee bounds trim the sample such that the number of observations is equal across treatment and control. Any
employment indicates whether the work-seeker experienced any employment after the post-training period up to the point of the follow up. Permanent indicates whether
the position is permanent if the work-seekers is currently employed. If not employed, variables in columns (3) through (6) are equal to zero.

16Note that conversions from South African Rand, ZAR, to United States Dollars, USD, were done
using market exhange rates.
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Table 6.13: Employment E�ects based on Instrumenting Compliance with Treat-
ment

Six Month Follow Up

(1) (2) (3) (4) (5) (6) (7)
Current Employ Any Employ Hours Permanent Promoted Num Employers Employed Immediately

Implementation 0.126 0.143 6.34 0.024 0.013 0.138 0.107
(0.109) (0.046)*** (4.737) (0.06) (0.02) (0.06)** (0.055)*

Respondents 1119 1118 1107 1113 1117 1114 1626
Bridges 30 30 30 30 30 30 30
Twelve Month Follow Up
Implementation 0.086 0.045 3.39 0.044 -0.016 -0.025

(0.079) (0.041) (3.437) (0.06) (0.038) (0.045)
Respondents 988 988 985 983 986 988
Bridges 30 30 30 30 30 30

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes:In this analysis, an indicator of perfect compliance is instrumented with treatment assignment. Regressions include region �xed e�ects. Standard errors
are clustered at the bridging cohort. Control means conditional on employment are conditional on current employment. Any employment indicates whether the
work-seeker experienced any employment after the post-training period up to the point of the follow up. Permanent indicates whether the position is permanent if
the work-seekers is currently employed. If not employed, variables in columns (3) through (6) are equal to zero.

Table 6.14: Employment Outcomes for Work-Seekers in Corporate Bridges Only

Six Month Follow Up

(1) (2) (3) (4) (5) (6) (7)
Current Employ Any Employ Hours Permanent Promoted Num Employers Employed Immediately

Treatment 0.067 0.095 3.467 0.022 0.014 0.088 0.082
(0.068) (0.031)*** (2.953) (0.043) (0.011) (0.040)** (0.037)**

Respondents 1038 1037 1026 1032 1036 1033 1484
Bridges 27 27 27 27 27 27 27
R-squared 0.011 0.026 0.014 0.055 0.002 0.006 0.032
Control mean 0.659 0.818 26.397 0.131 0.031 0.966 0.692
Control mean|employ 1.000 1.000 40.280 0.200 0.044 1.157 0.915
Twelve Month Follow Up
Treatment 0.031 0.021 1.069 0.018 -0.012 -0.042

(0.046) (0.025) (2.014) (0.038) (0.027) (0.028)
Respondents 921 921 918 916 919 921
Bridges 27 27 27 27 27 27
R-squared 0.014 0.004 0.016 0.026 0.001 0.002
Control mean 0.721 0.884 29.968 0.196 0.114 1.059
Control mean|employ 0.869 0.978 36.276 0.229 0.140 1.135

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes:The three face-to-face sales bridges were dropped in this analysis. Regressions include region �xed e�ects. Standard errors are clustered at the bridging
cohort. Control means conditional on employment are conditional on current employment. Any employment indicates whether the work-seeker experienced any
employment after the post-training period up to the point of the follow up. Permanent indicates whether the position is permanent if the work-seekers is currently
employed. If not employed, variables in columns (3) through (6) are equal to zero.
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Table 6.15: Employment Outcomes for Work-Seekers in non-Outlier Bridges

Six Month Follow Up

(1) (2) (3) (4) (5) (6) (7)
Current Employ Any Employ Hours Permanent Promoted Num Employers Employed Immediately

Treatment 0.115 0.095 5.583 0.019 0.011 0.085 0.088
(0.063)* (0.029)*** (2.665)** (0.041) (0.013) (0.038)** (0.031)***

Respondents 1088 1087 1076 1082 1086 1084 1575
Bridges 29 29 29 29 29 29 29
R-squared 0.025 0.023 0.029 0.052 0.001 0.006 0.041
Control mean 0.638 0.812 25.523 0.129 0.038 0.956 0.701
Control mean|employ 1.000 1.000 40.211 0.204 0.053 1.161 0.916
Twelve Month Follow Up
Treatment 0.069 0.038 2.765 0.027 -0.007 -0.013

(0.048) (0.024) (2.124) (0.037) (0.024) (0.030)
Respondents 958 958 955 954 956 958
Bridges 29 29 29 29 29 29
R-squared 0.016 0.007 0.016 0.037 0.001 0.001
Control mean 0.704 0.876 29.233 0.189 0.118 1.044
Control mean|employ 0.863 0.976 36.065 0.236 0.142 1.133

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes:This analysis drop the one outlier bridge that was associated with a �rm that exited the South African labor market shortly after the completion of the bridge.
Regressions include region �xed e�ects. Standard errors are clustered at the bridging cohort. Control means conditional on employment are conditional on current
employment. Any employment indicates whether the work-seeker experienced any employment after the post-training period up to the point of the follow up. Permanent
indicates whether the position is permanent if the work-seekers is currently employed. If not employed, variables in columns (3) through (6) are equal to zero.

165



Bibliography

Abadie, A. (2005). Semiparametric di�erence-in-di�erence estimators. The Review
of Economic Studies, 72(1):1�19.

Abadie, A. and Imbens, G. W. (2011). Bias-corrected matching estimators for average
treatment e�ects. Journal of Business & Economic Statistics, 29(1):1�11.

Abebe, G., Caria, S., Fafchamps, M., Falco, P., and Franklin, S. (2016). Anonymity or
distance? experimental evidence on obstacles to youth employment opportunities.
Stanford University.

Abel, M., Burger, R., and Piraino, P. (2016). The value of reference letters: Experi-
mental evidence from south africa. Harvard University.

Acemoglu, D. and Johnson, S. (2005). Unbundling institutions. Journal of Political
Economy, 113(5):949�995.

Acemoglu, D., Johnson, S., and Robinson, J. A. (2001). The colonial origins of
comparative development: An empirical investigation. American economic review,
91(5):1369�1401.

Adoho, F., Chakravarty, S., Korkoyah, D., Lundberg, M., and Tasneem, A. (2014).
The impact of an adolescent girls employment program: The EPAG Project in
liberia. World Bank Policy Research Working Paper, (6832).

African Development Bank (2019). African economic outlook 2019: Macroeconomic
performance and prospects. https://www.afdb.org/fileadmin/uploads/afdb/

Documents/Publications/2019AEO/AEO_2019-EN.pdf.

Akee, R. (2009). Checkerboards and coase. Journal of Law Economics, 52:395�410.

Akee, R. and Jorgensen, M. (2014). Property institutions and business invest-
ment on American Indian reservations. Regional Science and Urban Economics,
46(2014):116�125.

Akee, R., Jorgensen, M., and Sunde, U. (2015a). Critical junctures and economic
development: Evidence from the adoption of constitutions among American Indian
nations. Journal of Comparative Economics, 43:844�861.

Akee, R., Mykerezi, E., and Todd, R. M. (2017). Reservation employer establish-
ments: Data from the US Census longitudinal business database. Working paper,
Center for Indian Country Development.

Akee, R. Q. K., Spilde, K. A., and Taylor, J. B. (2015b). The Indian Gaming
Regulatory Act and its e�ect on American Indian economic development. Journal
of Economic Perspectives, 29(3):185�208.

166

https://www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/2019AEO/AEO_2019-EN.pdf
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/2019AEO/AEO_2019-EN.pdf


Akee, R. Q. K. and Taylor, J. B. (2014). Social and economic change on Ameri-
can Indian reservations: A databook of the US Census and American Community
Survey, 1990-2010. Taylor Policy Group, Inc., Sarasota, FL.

Alkire, S. and Foster, J. (2011). Counting and multidimensional poverty measure-
ment. Journal of Public Economics, 95(7):476�487.

Allen-Smith, J. E., Wimberley, R. C., and Morris, L. V. (2000). America's forgotten
people and places: Ending the legacy of poverty in the rural south. Journal of
Agricultural and Applied Economics, 32(2):319�329.

Alston, L., Libecap, G., and Schneider, R. (1996). The determinants and impact of
property rights: Land titles on the brazilian frontier. Journal of Law, Economics,
and Organization, 12(1):25�61.

Alston, L. J. and Kau�man, K. D. (1997). Agricultural chutes and ladders: New
estimates of sharecroppers and 'true tenants' in the south, 1900-1920. The Journal
of Economic History, 57(2):464�475.

Altonji, J. and Pierret, C. (2001a). Employer learning and statistical discrimination.
Quarterly Journal of Economics, 116(1):313�335.

Altonji, J. G. and Doraszelski, U. (2005). The role of permanent income and de-
mographics in black/white di�erences in wealth. Journal of Human Resources,
40(1):1�30.

Altonji, J. G. and Pierret, C. R. (2001b). Employer learning and statistical discrim-
ination. The Quarterly Journal of Economics, 116(1):313�350.

Amato, P. and Zuo, J. (1992). Rural poverty, urban poverty, and psychological well-
being. The Sociological Quarterly, 33(2):229�240.

An, C. B., Haveman, R., and Wolfe, B. (1993). Teen out-of-wedlock births and welfare
receipt: The role of childhood events and economic circumstances. The Review of
Economics and Statistics, 75(2):195�208.

Anand, R., Kothari, S., and Kumar, N. (2016). South Africa: Labor Market Dynamics
and Inequality. International Monetary Fund.

Anderson, T. L. and Lueck, D. (1992). Land tenure and agricultural productivity on
Indian reservations. Journal of Law and Economics, 35:427�454.

Anderson, T. L. and Parker, D. P. (2008). Sovereignty, credible commitments, and
the prosperity of American Indian reservations. Journal of Law and Economics,
51:641�66.

167



Anderson, T. W. (2003). An introduction to multivariate statistical analysis. Wiley,
Series in Probability and Statistics, 3rd edition.

Angrist, J. D. and Pischke, J. (2009). Mostly harmless econometrics: An empiricist's
companion. Princeton and Oxford: Princeton University Press.

Aragon, F. M. (2015). Do better property rights improve local income? Evidence
from First Nations' treaties. Journal of Development Economics, 116:43�56.

Aragon, F. M. and Kessler, A. (2018). Property rights on First Nations' reserve land.
Working paper.

Arcidiacono, P., Bayer, P., and Hizmo, A. (2008). Beyond signaling and human
capital: Education and the revelation of ability. Working Paper 13951, NBER.

Atwood, D. A. (1990). Land registration in Africa: The impact on agricultural
production. World Development, 18(5):659�671.

Auletta, K. (1982). The underclass. Random House, New York.

Austen-Smith, D. and Fryer, Jr., R. G. (2005). An economic analysis of "acting
white". The Quarterly Journal of Economics, 120(2):551�583.

Austin, B., Glaeser, E., and Summers, L. H. (2018). Saving the heartland: Place-
based policies in 21st century America. Brookings Papers on Economic Activity,
BPEA Conference Drafts, March, pages 8�9.

Autor, D. and Scarborough, D. (2008). Does job testing harm minority workers?
evidence from retail establishments. Quarterly Journal of Economics, 123(1):219�
277.

Autor, D. H., Dorn, D., and Hanson, G. H. (2016). The china shock: Learning
form labor market adjustment to large changes in trade. Discussion paper no 9748
(February), IZA.

Banerjee, A. V., Gertler, P. J., and Ghatak, M. (2002). Empowerment and e�ciency:
Tenancy reform in west bengal. Journal of Political Economy, 110(2):239�280.

Bassi, V. and Nansamba, A. (2017). Information frictions in the labor market: Evi-
dence from a �eld experiment in Uganda. GLM LIC Working Paper, 29.

Bayer, P., Ross, S., and Topa, G. (2005). Place of work and place of residence:
Informal hiring networks and labor market outcomes. Working paper no. 11019,
NBER.

Beaman, L., Du�o, E., Pande, R., and Topalova, P. (2012). Female leadership raises
aspirations and educational attainment for girls: A policy experiment in india.
Science, 335(6068):582�586.

168



Beaman, L., Keleher, N., and Magruder, J. (2013). Do job networks disadvantage
women? evidence from a recruitment experiment in malawi. Journal of Labor
Economics, 36(1):121�157.

Beaman, L. and Magruder, J. (2012). Who gets the job referral? evidence from a
social networks experiment. American Economic Review, 102(7):3574�3593.

Becker, C. and Rickert, T. (2018). Zoned out? north carolina manufactured housing
parking lot rents. ERID Working Paper Series.

Becker, C. and Yea, A. (2015). The value of manufactured housing communities: A
dual-ownership model. ERID Working Paper Series.

Becker, G. S. (1960). An economic analysis of fertility. In Demographic and economic
change in developed countries,. , NJ, pages 225�56. Princeton University Press,
Princeton.

Bedard, K. (2001). Human capital versus signaling models: University access and
high school dropouts. Journal of Political Economy, 109(4):749�775.

Belot, M., Kircher, P., and Muller, P. (2018). Providing advice to job seekers at low
cost: An experimental study on online advice.

Bernard, T., Dercon, S., Orkin, K., and Ta�esse, A. S. (2014). Learning with others:
A �eld experiment on the formation of aspirations in rural Ethiopia. IFPRI. mimeo.

Besley, T. (1995). Nonmarket institutions for credit and risk sharing in low-income
countries. Journal of Economic Perspectives, 9(3):115�127.

Blattman, C. and Ralson, L. (2015). Employment in poor and fragile states: Evi-
dence from labor market and entrepreneurship programs. Manuscript, Columbia
University.

Blau, F. D. and Graham, J. W. (1990). Black-white di�erences in wealth and asset
composition. The Quarterly Journal of Economics, 105(2):321�339.

Bloom, N. (2009). The impact of uncertainty shocks. Econometrica, 77(3):623�685.

Bolton, C. (2004). Farmers without land: The plight of white tenant farmers and
sharecroppers. In Ed, M., editor, Mississippi History Now.

Bound, J. and Holzer, H. J. (2000). Demand shifts, population adjustments, and labor
market outcomes during the 1980s. Journal of Labor Economics, 18(1):20�54.

Brooks-Gunn, J. and Duncan, G. (1997). The e�ects of poverty on children. The
Future of Children, pages 55�71.

169



Brooks-Gunn, J. and Furstenberg, Jr., F. F. (1989). Adolescent sexual behavior.
American Psychologist, 44(2):249�257.

Brueckner, J. K. (1983). Property value maximization and public sector e�ciency.
Journal of Urban Economics, 14(1):1�15.

Burbridge, J. B., Magee, L., and Robb, L. (1988). Alternative transformations to
handle extreme values of the dependent variable. Journal of the American Statis-
tical Association, 83(401):123�127.

Busso, M., Gregory, J., and Kline, P. (2013). Assessing the incidence and e�ciency
of a prominent place based policy. American Economic Review, 2(103):897�947.

Calvo, C. and Dercon, S. (2005). Measuring individual vulnerability. Working paper,
University of Oxford Department of Economics.

Calvo-Armengol, A. and Jackson, M. O. (2004). The e�ects of social networks on
employment and inequality. The American Economic Review, 94(3):426�454.

Card, D. (2001). Estimating the return to schooling: Progress on some persistent
econometric problems. Econometrica, 69(5):1127�1160.

Card, D., Kluve, J., and Weber, A. (2015). What works? a meta-analysis of recent
active labor market program evaluations. Working Paper 21431, National Bureau
of Economic Research.

Card, D. and Rothstein, J. (2007). Racial segregation and the black-white test score
gap. Journal of Public Economics, 91(11):2158�2184.

Card, J. and Wise, L. (1978). Teenage mothers and teenage fathers: The impact of
early childbearing on the parents'personal and professional lives. Family Planning
Perspectives, July-August(10):199�205.

Caria, S., Franklin, S., and Witte, M. (2018). Searching with friends. Centre for the
Study of African Economies, University of Oxford, 14.

Carlson, L. A. (1981). Land allotment and the decline of American Indian farming.
Explorations in Economic History, 18(2):128�154.

Carlson, L. A. (1983). Federal policy and Indian land: Economic interests and the
sales of Indian allotments 1900-1934. Agricultural History, 57:33�45.

Carranza, E., Garlick, R., Orkin, K., and Rankin, N. (2018). Job search and hiring
with two-sided limited information about workseekers' skills. Unpublished man-
script.

170



Carter, M. R. and Olinto, P. (1998). Do the "poor but e�cient" survive in the land
market? Capital access and land accumulation in Paraguay. In XXI International
Congress of the Latin American Studies Association, Chicago.

Chernina, E., Dower, P. C., and Markevich, A. (2014). Property rights, land liquidity,
and internal migration. Journal of Development Economics, 110:191�215.

Cho, W. and Ogunwole, S. (1989). Black workers in southern rural labor markets.
Research in Rural Sociology and Development.

Clark, A., Knabe, A., and Ratzel, S. (2010). Boon or bane? others' unemployment,
well-being and job insecurity. Labour Economics, 17:52�61.

Clark, A. E. (2003). Unemployment as a social norm: Psychological evidence from
panel data. Journal of Labor Economics, 21(2):323�351.

Clark, D. and Martorell, P. (2014). The signaling value of a high school diploma.
Journal of Political Economy, 122(2):282�318.

Clark, K. B. (1965). Dark Ghetto: Dilemmas of Social Power. Harper and Row, New
York.

Coleman, J. S., Campbell, E. Q., Hobson, C. J., McPartland, J., Mood, A. M., Wein-
feld, F. D., and York, R. (1966). Equality of educational opportunity. Washington,
DC:, pages 1066�5684.

Conley, D. (1999). Being Black, living in the red: Race, wealth, and social policy in
America. University of California, Berkeley.

Cook, P. J. and Ludwig, J. (1997). Weighing the "burden of 'acting white'": Are
there race di�erences in attitudes toward education? Journal of Policy Analysis
and Management, 16(2):256�278.

Cookson, J. A. (2010). Institutions and casinos on American Indian reservations: An
empirical analysis of the location of Indian casinos. Journal of Law and Economics,
53(4):651�687.

Cookson, J. A. (2014). Evidence from a natural experiment, Economic consequences
of judicial institutions.

Cornell, S. (1988). The Return of the Native: American Indian Political Resurgence.
Oxford University Press.

Cornell, S. and Kalt, J. P. (1995). Where does economic development really come
from? Constitutional rule among the Contemporary Sioux and Apache, 33(3):402�
26.

171



Cornell, S. and Kalt, J. P. (1998). Sovereignty and nation-building: The development
challenge in Indian country today. American Indian Culture and Research Journal,
22(3):187�214.

Cornell, S. and Kalt, J. P. (2000). Where's the glue? institutional and cultural foun-
dations of American Indian economic development. Journal of Socio-Economics,
29:443�470.

Cornell, S. E. and Kalt, J. P. (1992). Reloading the dice: Improving the chances
for economic development on American Indian reservations. Vol. 59. Malcolm
Wiener Center for Social Policy, John F. Kennedy School of Government, Harvard
University.

Dalstra, J., Kunst, A., and Mackenbach, J. (2006). A comparative appraisal of the
relationship of education, income and housing tenure with less than good health
among the elderly in europe. Soc Sci Med, 62:1046�2060.

Davis, L. et al. (1972). American economic growth: An economist's history of the
United States. Harper and Row, New York, N. Y.

De Soto, H. (2001). The Mystery of Capital: Why Capitalism Triumphs in the West
and Fails Everywhere Else. Basic Books, New York.

Diamond, P. (1982). Wage determination and e�ciency in search equilibrium. The
Review of Economic Studies, 49(2):217�227.

Diamond, R. (2016). The determinants and welfare implications of us workers' diverg-
ing location choices by skill: 1980-2000. American Economic Review, 3(106):479�
524.

Dimitrova-Grajzl, V., Grajzl, P., and Guse, A. J. (2014). Jurisdiction, crime, and
development: The impact of public law 280 in Indian country. Law & Society
Review, 48(1):127�160.

Duncan, C. (1992). Rural poverty in America. Greenwood Publishing Group.

Duncan, G. and Ho�man, S. (1990). Welfare bene�ts, economic opportunities, and
out-of-wedlock births among black teenage girls. Demography, 27:519�36.

Duncan, G., Yeung, W., Brooks-Gunn, J., and Smith, J. (1998). How much does
childhood poverty a�ect the life chances of children? American Sociological Review,
63(3):406.

Dunning, D., Heath, C., and Suls, J. M. (2004). Flawed self-assessment: Implica-
tions for health, education, and the workplace. Psychological Science in the Public
Interest, 5(3):69�106.

172



Edin, K. and Kefalas, M. (2005). Promises I can keep: Why poor women put moth-
erhood before marriage. University of California Press, Berkeley, CA.

Ehrlinger, J. and Dunning, D. (2003). How chronic self-views in�uence (and po-
tentially mislead) estimates of performance. Journal of Personality Psychology,
84(1):5�17.

Ellis, R. A. and Taylor, M. S. (1983). Role of self-esteem within the job search
process. Journal of Applied Psychology, 68(4):632�640.

Evans, W. and Kim, W. (2006). The impact of local labor market conditions on the
demand for education: Evidence from Indian casinos. Discussion Paper 614, US
Census Bureau Center for Economic Studies.

Evans, W. N. and Topoleski, J. H. (2002). The social and economic impact of native
American casinos. Working Paper 9198, NBER.

Falk, A., Hu�man, D., and Sunde, U. (2006). Self-con�dence and search. IZA DP
No, 2525.

Farber, H. and Gibbons, R. (1996). Learning and wage dynamics. Quarterly Journal
of Economics, 111(4):1007�1047.

Ferguson, R. F., Ludwig, J., and Rich, W. (2001). A diagnostic analysis of black-
white gpa disparities in shaker heights, ohio. Brookings Papers on Education Policy,
4:347�414.

Field, E. (2005). Property rights and investment in urban slums. Journal of European
Economic Association, 3(2-3):279�290.

Field, E. (2007). Entitled to work: Urban property rights and labor supply in Peru.
The Quarterly Journal of Economics, 122(4):1561�1602.

Fletcher, J. and Wolfe, B. (2009). Education and labor market consequences of
teenage childbearing: Evidence using the timing of pregnancy outcomes and com-
munity �xed e�ects. Journal of Human Resources, 44(2):303�325.

Fordham, S. and Ogbu, J. U. (1986). Black students' school success: Coping with
the "burden of 'acting white'". The Urban Review, 18(3):176�206.

Foster, J. E. (2009). A class of chronic poverty measures. Poverty Dynamics: Inter-
disciplinary Perspectives, pages 59�76.

Franklin, S. (2017). Location, search costs, and youth unemployment: Experimental
evidence from transport subsidies. The Economic Journal, 128:2353�2379.

Galiani, S. and Schargrodsky, E. (2010). Property rights for the poor: E�ects of land
titling. Journal of Public Economics, 94(9):700�729.

173



Geronimus, A. T. (2003). Damned if you do: Culture, identity, privilege, and teenage
childbearing in the united states. Social Science and Medicine, 57:881�893.

Gerstein, D. et al. (1999). Gambling impact and behavior study: Report to the
national gambling impact study commission. National Opinion Research Center
at the University of Chicago, Chicago, IL.

Glaeser, E. L. and Gottlieb, J. D. (2009). The wealth of cities: Agglomeration
economies and spatial equilibrium in the United States. Journal of Economic
Literature, 47(4):983�1028.

Glasgow, D. (1980). The Black underclass: Poverty, unemployment, and entrapment
of ghetto youth. Jossey-Bass Publishers, San Francisco.

Goldstein, M. and Udry, C. (2008). The pro�ts of power: Land rights and agricultural
investment in ghana. Journal of Political Economy, 116(6):981�1022.

Gotham, K. (2000). Racialization and the state: The Housing Act of 1934 and the
reation of the Federal Housing Administration. Sociological Perspectives, 43.2:291�
317.

Granovetter, M. S. (1973). The strength of weak ties. American Journal of Sociology,
78(6):1360�1380.

Greene, A. L., Sullivan, H. J., and Beyard-Tyler, K. (1982). Attitudinal e�ects of the
use of role models in information about sex-typed careers. Journal of Educational
Psychology, 74(3):393.

Griliches, Z. (1977). Estimating the returns to schooling: Some econometric problems.
Econometrica, 45(1):1�22.

Groh, M., Krishnan, N., and McKenzie, D. (2016). The impact of soft skills training
on female youth employment: Evidence from a randomized experiment in jordan.
IZA Journal of Labor and Development, 5.

Hamermesh, D. S. (1989). What do we know about worker displacement in the US?
Industrial Relations: A Journal of Economy and Society, 28(1):51�59.

Harrington, C. (2012). American Indian entrepreneurship: A case study for sustain-
ability. Journal of Leadership and Organizational Studies, 2(1):1�10.

Hawley, A. (1950). Human Ecology. Roland Press, New York.

Ho�man, M., Kahn, L., and Li, D. (2015). Discretion in hiring. Working Paper
21709, National Bureau of Economic Research.

Homer Erekson, O., Platt, G., Whistler, C., and Ziegert, A. (1999). Factors in�uenc-
ing the adoption of state lotteries. Applied Economics, 31(7):875�884.

174



Horton, J. (2017). The e�ects of algorithmic labor market recommendations: Evi-
dence from a �eld experiment. Journal of Labor Economics, 35(2):345�285.

Hotz, V. J., McElroy, S. W., and Sanders, S. G. (2004). Teenage childbearing and its
life cycle consequences: Exploiting a natural experiment. The Journal of Human
Resources, XL, 3:683�715.

Hsieh, C. and Moretti, E. (2015). Housing constraints and spatial misallocation.
National Bureau of Economic Research, (w21154).

Huston, A. (1991). Children in Poverty: Child Development and Public Policy. Cam-
bridge University Press, New York.

Ibarraran, P., Ripani, L., Taboada, B., Villa, J., and Garcia, B. (2014). Life skills,
employability and training for disadvantaged youth: Evidence from a randomized
evaluation design. IZA Journal of Labor and Development, 3(10).

Impact, N. G. and (us), P. C. (1999). The National Gambling Impact Study Com-
mission: Final report. The Commission. Supt of Docs., US GPO, distributor,
Washington, DC.

Indian Land Tenure Foundation (2009). The message runner. 4.

International Labour Organization (2017). Global Employment Trends for Youth
2017: Paths to a better working future International Labour O�ce. Geneva.

Ioannides, Y. M. and Loury, L. D. (2004). Job information networks, neighborhood
e�ects, and inequality. Journal of Economic Literature, 42:1056�1093.

Issacharo�, S., Karlan, P., and Pildes, R. (2002). The law of democracy: Legal
structure of the political process. Foundation Press.

Jacoby, H. G. and Mansuri, G. (2008). Land tenancy and non-contractible investment
in rural pakistan. Review of Economic Studies, 75:763�788.

Jacoby, H. G. and Skou�as, E. (1997). Risk, �nancial markets, and human capital in
a developing country. The Review of Economic Studies, 64(3):311�335.

Jencks, C. (1991). Is the American underclass growing? The Urban Underclass,
28(37):14�26.

Jencks, C. and Phillips, M. E. (2011). The Black-White test score gap. Brookings
Institution Press.

Jensen, R. (2012). Do labor market opportunities a�ect young women's work and
family decisions? experimental evidence from india. Quarterly Journal of Eco-
nomics, 127(2):753�92.

175



Jorgensen, M. R. (2000). Bringing the background forward: Evidence from Indian
Country on the social and cultural determinants of economic development. Harvard
University. Doctoral dissertation.

Kearney, M. S. and Levine, P. B. (2007). Socioeconomic disadvantage and early
childbearing. the problems of disadvantaged youth: An economic perspective. Uni-
versity of Chicago Press, pages 181�209.

Kline, P. and Moretti, E. (2014). People, places, and public policy: Some simple
welfare economics of local economic development programs. Annual Review of
Economics, 6(1):629�662.

Kok, N., Monkkonen, P., and Quigley, J. M. (2014). Land use regulations and the
value of land and housing: An intra-metropolitan analysis. Journal of Urban Eco-
nomics, (81):136�148.

Kousser, J. (1974). The shaping of southern politics: Su�rage restriction and the
establishment of the one-party South, 1880-1910. Yale University Press.

Kroft, C. and Pope, D. (2014). Does online search crowd out traditional search and
improve matching e�ciency? evidence from craigslist. Journal of Labor Economics,
32(2):259�303.

Laibson, D. (1997). Golden eggs and hyperbolic discounting. Quarterly Journal of
Economics, 112(2):443�77.

Lanjouw, J. O. and Levy, P. I. (2002). Untitled: A study of formal and informal
property rights in urban Ecuador. The Economic Journal, 112(482):986�1019.

Leibowitz, A., Eisen, M., and Chow, W. K. (1986). An economic model of teenage
pregnancy and decision-making. Demography, 23(1):67�77.

Leonard, B., Parker, D., and Anderson, T. (2018). Poverty from incomplete property
rights. Working paper.

Lerman, D. and Mikesell, J. (1988). Rural and urban poverty: An income/net worth
approach. Review of Policy Research, 7(4):765�781.

Levinsohn, J., Rankin, N., Roberts, G., and Schoer, V. (2014). Wage subsidies
and youth employment in south africa: Evidence from a randomized control trial.
Stellenbosch Economic Working Paper, 14(2).

Liebler, C. A. and Halpern-Manners, A. (2008). A practical approach to using
multiple-race response data: A bridging method for public-use microdata. De-
mography, 45(1):143�155.

176



Lillie-Blanton, M. and Roubideaux, Y. (2005). Understanding and addressing the
health care needs of American indians and alaska natives. American Journal of
Public Health, 95:759�761.

Lin, N., Ensel, W. M., and Vaughn, J. C. (1981). Social resources and strength of
ties: Structural factors in occupational status attainment. American Sociological
Review, 46(4):393�405.

Listokin, D., Leichenko, R. M., and King, J. (2006). Housing and economic devel-
opment in Indian Country: Challenge and opportunity. Rutgers University Center
for Urban Policy Research.

Lopez, R. and Romano, C. (2000). Rural poverty in honduras: Asset distribution and
liquidity constraints. In Rural Poverty in Latin America, pages 227�243. Palgrave
Macmillan, London.

Lundberg, S. and Plotnick, R. D. (1995). Adolescent premarital childbearing: Do
economic incentives matter? Journal of Labor Economics, 13(2):177�200.

MacTavish, K. and Salamon, S. (2001). Mobile home park on the prairie: A new
rural community form. Rural Sociology, 66(4):487�506.

Magruder, J. (2010). Intergenerational networks, unemployment, and persistent in-
equality in south africa. American Economic Journal: Applied Economics, 2(1):62�
85.

Malamud, O. and Wozniak, A. (2012). The impact of college on migration: Evidence
from the vietnam generation. Journal of Human Resources, 47(4):913�950.

Massey, D. S. (1990). American apartheid: Segregation and the making of the un-
derclass. American Journal of Sociology, 96(2):329�357.

McCaul, E. (1988). Rural public high school dropouts: Data from high school and
beyond. The Annual Conference of the New England Education Research Organi-
zation, Rockland, ME.

McChesney, F. S. (1990). Government as de�ner of property rights: Indian lands,
ethnic externalities, and bureaucratic budgets. Journal of Legal Studies, 19:297�
335.

McGranahan, D. (2004). The persistence of county high school dropout rates in the
rural south, 1970-2000. The Review of Regional Studies, 34.3(2):288.

McKenzie, D. (2017). How e�ective are active labor market policies in developing
countries? a critical review of recent evidence. Working Paper 8011, World Bank
Policy Research.

177



McKenzie, D. (2017). How e�ective are active labor market policies in developing
countries? a critical review of recent evidence. The World Bank Research Observer,
32(2):127�154.

McMumm, A., Nazroo, J., and Breeze, E. (2009). Inequalities in health in older ages:
A longitudinal investigation of the onset of illness and survival e�ects in england.
Age and Ageing, 38:181�87.

Meece, J. L., Glienke, B. B., and Burg, S. (2006). Gender and motivation. Journal
of School Psychology, 44(5):351�373.

Menchik, P. L. and Jianakoplos, N. A. (1997). Black-white wealth inequality: Is
inheritance the reason? Economic Inquiry, 35(2):428�442.

Miller, R. (2012). Reservation "capitalism": Economic development in Indian Coun-
try. Praeger, Santa Barbara.

Mincy, R. B. (1988). Is there a White Underclass? Urban Institute Press.

Montgomery, J. D. (1992). Job search and network composition: Implications of the
strength-of-weak-ties hypothesis. American Sociological Review, 57(5):586�596.

Moretti, E. (2011). Local labor markets. In Handbook of labor economics, pages
1237�1313. Elsevier.

Moretti, E. (2012). The New Geography of Jobs. Houghton Mi�in Harcourt.

Morten, M. and Oliveira, J. (2014). Migration, roads, and labor market integration:
Evidence from a planned capital city. Unpublished manuscript.

Mortensen, D. T. and Vishwanath, T. (1994). Personal contacts and earnings: It is
who you know! Labour Economics, 1:187�201.

Moudon, A. V., Cook, A. J., Ulmer, J., Hurvitz, P. M., and Drewnowski, A. (2011).
A neighborhood wealth metric for use in health studies. American Journal of
Preventive Medicine, 41(1):88�97.

Munshi, K. (2003). Networks in the modern economy: Mexican migrants in the us
labor market. The Quarterly Journal of Economics, 118(2):549�599.

Murray, C. (1984). Losing ground. american social policy 1950-1980. New York:
Basic Books.

National Indian Gaming Commission (2017). Gaming revenue reports. http://www.
nigc.gov/Gaming_Revenue_Reports.aspx.

178

http://www.nigc.gov/Gaming_Revenue_Reports.aspx
http://www.nigc.gov/Gaming_Revenue_Reports.aspx


Neibergs, S. (2007). Spatial characteristics of gambling expansion: An analysis of
cross border e�ects. Working paper, presented at the Conference on the Growth
of Gambling and Prediction Markets, UC-Riverside, May.

North, D. C. (1981). Structure and change in economic history. Norton.

Notowidigdo, M. J. (2011). The incidence of local labor demand shocks. National
Bureau of Economic Research, No. w17167.

O'Donoghue, T. and Rabin, M. (1999). Doing it now or later. American Economic
Review, 89(1):103�24.

O'Donovan, S. E. (2009). Becoming Free in the Cotton South. Harvard University
Press.

Oldenburg, R. (1999). The Great Good Place. Marlow, New York.

Oliver, M. and Shapiro, T. (2006). Black Wealth, White Wealth. Routledge, New
York.

on Civil Rights, U. S. C. (2003). A quiet crisis: Federal funding and unmet needs in
Indian Country. US Commission on Civil Rights, Washington, DC.

Oreopoulos, P. (2007). Do dropouts drop out too soon? wealth, health and happiness
from compulsory schooling. Journal of Public Economics, 91:2213�2229.

Paasch, K. M. and Swaim, P. L. (1995). More rural students are graduating from high
school, but a serious dropout problem remains. Rural Development Perspectives,
10:24�34.

Pallais, A. (2014). Ine�cient hiring in entry-level labor markets. American Economic
Review, 104(11):3565�99.

Pendakur, K. and Pendakur, R. (2018). The e�ects of modern treaties and opt-
in legislation on household incomes in aboriginal communities. Social Indicators
Research, 137:139�165.

Pettit, K. L. S. et al. (2014). Continuity and change: Demographic, socioeconomic,
and housing conditions of American Indians and Alaska Natives. US Department
of Housing and Urban Development Interim Report.

Pfe�er, F. T., Schoeni, R. F., Kennickell, A., and Andreski, P. (2016). Measuring
wealth and wealth inequality: Comparing two us surveys. Journal of economic and
social measurement, 41(2):103�120.

Pinkston, J. C. (2003). Screening discrimination and the determinants of wages.
Labour Economics, 10:643�658.

179



Pinkston, J. C. (2012). How much do employers learn from referrals? Industrial
Relations, 51(2):317�341.

Pissarides, C. (2000). Equilibrium Unemployment Theory. MIT Press Books.

Quigley, J. M. and Raphael, S. (2005). Regulation and the high cost of housing in
California. The American Economic Review, 95(2):323�328.

Rankin, N. and Roberts, G. (2011). Youth unemployment, �rm size and reservation
wages in south africa. South African Journal of Economics, 79(2):128�145.

Reagan, P. B. and Gitter, R. J. (2007). Is gaming the optimal strategy? the impact
of gaming facilities on the income and employment of american indians. Economic
Letters, 95(3):428�32.

Reynolds, J. and Ross, C. (1998). Social strati�cation and health: Education's bene�t
beyond economic status and social origins. Social Problems, 45(2):221�247.

Roback, J. (1982). Wages, rents, and the quality of life. Journal of Political Economy,
90:1257�1278.

Rosen, S. (1979). Wage-based indexes of urban quality of life. Current Issues in
Urban Economics:, pages 74�104.

Ruggles, S. J., Alexander, T., Genadek, K., Goeken, R., Schroeder, M. B., and Sobek,
M. (2010). Integrated Public Use Microdata Series: Version 5.0 [Machine-readable
database]. Minnesota Population Center, Minneapolis, MN.

Rupert, P. and Wasmer, E. (2012). Housing and the labor market: Time to move
and aggregate unemployment. Journal of Monetary Economics, 59(1):24�36.

Russ, J. and Stratmann, T. (2014). Creeping normalcy: Fractionation of Indian land
ownership. Technical report, CES Working Paper: No. 4607.

Schaetzl, R. J., Krist, F. J. J., and Miller, B. A. (2012). A taxonomically based
ordinal estimate of soil productivity for landscape-scale analyses. Soil Science,
177(4):288�299.

Schaetzl, R. J., Krist, F. J. J., Stanley, K., and Hupy, C. M. (2009). The natural soil
drainage index: An ordinal estimate of long-term soil wetness. Physical Geography,
30(5):383�409.

Shoemaker, J. A. (2003). Like snow in spring time: Allotment, fractionation, and the
Indian land tenure problem. Wis, pages 729�788.

Sjaastad, E. and Bromley, D. W. (1997). Indigenous land rights in sub-saharan africa:
Appropriation, security, and investment demand. World Development, 25(4):549�
562.

180



Smith, W. S. and Erb, T. O. (1986). E�ect of women science career role models on
early adolescentsï¾÷ attitudes toward scientists and women in science. Journal of
Research in Science Teaching, 23(8):667�676.

Spence, M. (1973). Job market signalling. Quarterly Journal of Economics,
87(3):355�374.

Statistics South Africa (2014). Quarterly Labour Force Survey Quarter 4 2014. Statis-
tics South Africa, Pretoria.

Stearns, E. and Glennie, E. J. (2006). When and why dropouts leave high school.
Youth and Society, 38(1):29�57.

Stout, J. G., Dasgupta, N., Hunsinger, M., and McManus, M. A. (2011). Steming
the tide: using ingroup experts to inoculate women's self-concept in science, tech-
nology, engineering, and mathematics (stem). Journal of Personality and Social
Psychology, 100(2):255.

Suarez Serrato, J. and Zidar, O. (2016). Who bene�ts from state corporate tax cuts?
a local labor markets approach with heterogeneous �rms. American Economic
Review, 9(106):2582�2624.

Suttles, G. (1972). The social construction of communities. University of Chicago
Press.

Taylor, J. B., Krepps, M. B., and Wang, P. (2000). The national evidence on the so-
cioeconomic impacts of American Indian gaming on non-Indian communities. Har-
vard Project on American Indian Economic Development, Malcolm Wiener Center
for Social Policy, John F. Kennedy School of Government, Harvard University.

Topa, G. (2001). Social interactions, local spillovers, and unemployment. The Review
of Economic Studies, 68(2):261�295.

Topa, G. (2011). Labor markets and referrals. Handbook of Social Economics,
1B:1193�1221.

Topel, R. H. (1986). Local labor markets. Journal of Political Economy, 94(3, Part
2):S111�S143.

Trosper, R. L. (1978). American Indian relative ranching e�ciency. The American
Economic Review, 68(4):503�516.

Walke, R. (2000). Indian-related federal spending trends, fy 1975-2001, us congres-
sional research service memorandum, march 1. In report of the Committee on
the Budget, United States Senate to Accompany S. Con. Res. 101 Together with
Additional and Minority Views, Senate Report 106-251:199�250.

181



Ward, M. P. and Butz, W. P. (1980). Completed fertility and its timing. The Journal
of Political Economy, 88(5):917�40.

Wenz, M. (2008). The spatial evolution of casino gaming. Cityscape, 10(3):203�227.

Wilkinson, A., Pettifor, A., Rosenberg, M., Halpern, C. T., Thirumurthy, H.,
Collinson, M. A., and Kahn, K. (2017). The employment environment for youth
in rural south africa: A mixed methods study. Development Southern Africa,
34(1):17�32.

Wilson, W. J. (1980). The declining signi�cance of race: Blacks and changing Amer-
ican institutions. The University of Chicago Press, Chicago.

Wilson, W. J., editor (1987). The truly disadvantaged: The inner city, the underclass,
and public policy. The University of Chicago Press, Chicago.

Wolfe, B., Jakubowski, J., Haveman, R., and Courey, M. (2012). The income and
health e�ects of tribal casino gaming on American Indians. Demography, 49:499�
524.

Wozniak, A. (2010). Are college graduates more responsive to distant labor market
opportunities? Journal of Human Resources, 45(4):944�970.

Yakubovich, V. (2005). Weak ties, information, and in�uence: How workers �nd jobs
in a local russian labor market. American Sociological Review, 70:408�421.

Young, A. (2018). Consistency without inference: Instrumental variables in practical
application. Working paper.

Yu, D. (2013). Youth unemployment in south africa revisited. Development Southern
Africa, 30(4-5):545�563.

Zimmerman, D. J. (2003). Peer e�ects in academic outcomes: Evidence from a
natural experiment. The Review of Economics and Statistics, 85(1):9�23.

182


	Abstract
	List of Tables
	List of Figures
	Acknowledgements
	Introduction
	Property Rights, Place-Based Policies, and Economic Development
	Introduction
	Background
	Systems of Land Tenure on Federal Reservations
	The Evolution of Tribal Gaming

	Conceptual Framework
	Labor Demand
	Labor Supply
	Housing
	Tribal Gaming Shocks
	Welfare
	Other Considerations

	Dataset Creation and Description
	Census Data
	Land Data
	Casino Data

	Empirical Specification and Identification
	The Endogeneity of Land Tenure
	Selection into Gaming

	Results
	The Effect of Land Tenure
	The Impact of Tribal Gaming
	Land Tenure and the Impact of Tribal Gaming
	Welfare Calculations

	Concluding Discussion

	Poverty in Rural America: The Black-White Differential in High School Completion and Teenage Motherhood
	Introduction
	Theoretical Considerations
	Teenage Motherhood 
	High School Non-Completion 

	The Race Gap in Cities
	Data 
	Empirical Specification 
	Results 

	Wealth Differences in Urban and Rural Areas
	Historical Background 
	Data 
	Non-Parametric Results 
	Empirical Specification and Regression Results 

	Alternative Means of Reflecting Wealth
	Background 
	Data and Empirical Specification 
	Results

	Manufactured Housing and Wealth
	Data 
	Results 

	The Historically Poor, Rural South
	Historical Background 
	Data and Results 

	Conclusion

	LinkedIn (to) Job Opportunities: Experimental Evidence from a Job Training Program
	Introduction
	Context and Experimental Design
	The Setting
	Experimental Design
	The Sample
	Data Collection

	Employment Efects
	LinkedIn Effects
	Alternative Mechanisms
	Conclusions

	Conclusions
	Appendix
	Relevant American Indian History
	Alternative Instrument
	Data Appendix
	Sample Definitions
	Data Dictionary
	Reservation-Level Controls

	Construction of the Race Indicator
	Casino Size
	Trust Status Changes
	Additional Results
	Maps
	Training Background
	Harambee's Programming
	LinkedIn Curriculum
	Estimating the Cost of the Intervention

	Robustness Checks

	Bibliography

