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Conditions on Federal Reservations
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Can Land Tenure Explain Variation in Development?

Reservations are economically lagging but not in a uniform way

Can cross-reservation variation in land tenure explain cross-reservation variation in
economic development?
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Main Land Tenure Categories

Two main land tenure categories, di�erentiated by legal title

Fee simple (fee) land

Legal title: individual

No restrictions

Trust land

Legal title: federal government

Restrictions on sales, leases, collateralization

Tribal jurisdiction
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Trust Status Introduces Distortions

Trust status introduces market distortions through two key channels

High cost to transacting on trust land

Obstacles to accessing credit
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Two Research Questions

Question 1: How do property institutions a�ect the level of local economic outcomes?

Result 1: Trust status is responsible for lower wages, less labor force participation, and
more unemployment
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Two Research Questions

Question 2: What role do property institutions play in the incidence of economic shocks?

Result 2: Casino gaming shocks increase real wages by more on reservations with more
land in trust

Constraints on housing supply may be driving the result
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My Objective is to Shed Light on Long-Standing Questions

My data set contains:

2018 data on land ownership
Con�dential demographic census data

GIS data on soil quality
Historical agricultural census data
Casino gaming data
Data on other institutional features of reservations

Bring insights from urban and development economics

Help inform discussions about land use regulation on reservations
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Empirical Speci�cation

yirt = α +β1Trustr +β2Xirt +β3Regionr +β4(Year)t + εirt

i : Individual

r : Reservation

Region: Census Region

t: Year

yirt : Labor, housing, population from con�dential census (1980-2014)

Trustr : Share of reservation designated as trust land

Covariates
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Two Main Threats to Identi�cation

Endogenous assignment of property rights originally

1887 Indian Allotment Act (Dawes Act)

Price of land predicted probability, timing, and manner of allotment
(Carlson, 1983; Leonard et al., wp)

Modern land quality selection (Akee, 2009; Akee/Jorgensen, 2014)
Change in Trust Land over Time
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Address Endogeneity using Instrumental Variable Approach

Instrument predicts historical assignment of rights

The soil drainage index, a long-run measure of soil quality
(Schaetzl et al., 2009)

The rationale:

The soil's ability to make water available was critical for agriculture

Agricultural productivity determined the price of land

Instrument Option 2

The Exclusion Restriction
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Trust Status has Large, Negative E�ects on Labor

OLS versus IV estimates suggest measurement error in land variable

E�ects by Race

How to Interpret the Coe�cients
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Summary of All Results

Reservations with a larger share of land in trust experience:

Lower income, employment and labor force participation

Lower mortgage payments, less homeownership

Higher rental prices (suggestive)
E�ects on the Housing Market

The results are economically meaningful

Less new construction suggests housing market constraints bind

Longer commute times may suggest less �rm investment
Population E�ects
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Market Distortions may Justify Place-Based Policies

Is it necessary to change the status of the land to foster development?

Market distortions may justify place-based policies
(Austin et al., wp; Kline/Moretti, 2014)

Casino shocks to assess impact of place-based policies by land tenure

Tribal gaming linked to increased economic activity
(Evans/Topoleski, 2002; Gerstein et al., 1999; Taylor et al., 1998)

Characteristics of Adopters

Evolution of Tribal Gaming
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The Incidence of Labor Demand Shocks

Trust status may introduce frictions in re-equilibration

Encumbers new construction and sales

Testable prediction (increasing share of land in trust):

Less elastic housing supply ⇒ lower e�ective labor supply
larger increases in wages for local population

Welfare changes will depend also on changes in rents

Relative size of increases in rents and wages is empirical question
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Use Conditional Di�erences-in-Di�erences

1 yirt = α +β1Casinort +β2Xirt +β3Regionr +β4(Year)t + εirt

2 yirt =
α +β1Trustr +β2Casinort +β3(Trust ∗Casino)rt +β4Xirt +β5Regionr +β6(Year)t + εirt

Casinort : Casino adoption indicator, 1988-2013
(Wolfe et al., 2012; Mathes)

Account for selection into gaming

Construct inverse probability weights based on:

Education, PL280 (jurisdiction), employment, population, AIAN share

Chosen according to LASSO and past research

Evidence of Parallel Trends Violation
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The Labor Market E�ects of Tribal Gaming are Large

There's in-migration E�ects on Population

Wage e�ects are greater for AIAN E�ects by Race

There are di�erential e�ects over time Event Study, Employment

There are large e�ects on housing E�ects on Housing Market
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The Casino Shock Narrows Income Gap

Results for Full Sample

IV Results
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The Casino Shock Widens the Rental Price Gap

Results for Full Sample

IV Results

Spillover E�ects

Laurel Wheeler



Concluding Remarks

The level e�ect of trust status on the labor market is negative

However, demand-driven approaches appear to allow wages to catch up on reservations
with more trust land

Larger increases in welfare with increasing share in trust

Points to the importance of jointly considering land use regulations and place-based
policies in Indian Country
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Ongoing Research Agenda

E�ect of property rights on entrepreneurship

National Establishment Time Series (NETS) data

Richer housing data to quantify constraints in the housing market

Zillow data or Corelogic

These additional steps would shed light on mechanisms at work
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There is an Emerging Indigenous Land Rights Literature

There is a growing body of quantitative research on the e�ects of indigenous land rights in
North America

In the United States: Russ/Stratmann (2015); Anderson/Lueck (1992); Carlson (1981);
Trosper (1978); Leonard et al. (wp)

Natural experiment: Akee/Jorgensen (2014), Akee (2009)

In Canada: Aragon/Kessler (2018); Pendakur/Pendakur (2017); Aragon (2015)

My research complements this work by:

Accounting for the endogeneity of rights
Relying on 2018 land data for reservations nationwide
Contextualizing the e�ects in a local labor market framework
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How to Interpret the Coe�cients

Trust share is a continuous variable between 0 and 1

Interpret inverse hyperbolic sine transformation as appx logarithmic

One sd increase is appx 33 percentage points (0.33 units)

β̂ ∗ (1/3) gives the response to a 1 sd change

β̂ =−0.552 suggests a 1 sd change in trust share corresponds to 18% decrease in wage
income

Given $20,000 annual wage income in 2000, that would be $3,600

Benchmarking:

Leonard et al. (wp): 15-30% e�ect size on income
Aragon (2015): 13%

1 sd change in trust share = appx 1 pp change in employment
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There is Little Change in Land Tenure

The changes are being driven by a few large reservations

When I convert variable to share of reservation land, 30% of reservations do not change
between 2003 and 2018

Back

Laurel Wheeler



Back

Laurel Wheeler



Control Variables

Individual level controls:

Whether speak another language (culture)
Age, age2, gender
Race determined by multiple regression bridging method
(Liebler, 2008)

Reservation level controls:
Geography

Proximity to nearest metropolitan area
Size of reservation

Strength of institutions
PL280
Per capita payments
Strength of constitution

Land buyback controls
Degree of fractionation

Index constructed using LASSO analysis
Back
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Instrument 2: Historical Agricultural Farm Value

Instrument #2 is the average value of farmland and buildings per acre at the county level

Averaged across 1880-1910

The rationale behind the instrument is largely the same

Leonard et al. (wp) have shown it to be predictive of the propensity and timing of
allotment

The value of the land and farms is the best measure of scale of farms (Carlson, 1983)

In most speci�cations, this instrument has Chi-sq p-value of appx .01 and F-stat > 10,000
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Labor Market E�ects are Larger for AIAN
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The Exclusion Restriction

Identifying assumption: long-run soil quality a�ects outcomes today only through the
assignment of property rights

Potential concern #1: soil quality in 1880 is correlated with soil quality today, and soil
quality today a�ects economic outcomes

Control for measure of soil quality today
Soil productivity index PI Map

Agriculture is not as important today
2% of AIAN operated farms in 2007 (USDA Census of Agriculture)

Soil drainage is not as critical in agriculture today
The 1902 Reclamation Act spurred large-scale irrigation

Potential concern #2: persistence in economic outcomes
Almost all economic activity hinged on agriculture at the time of allotment
The industry rapidly declined thereafter

1910-1940: little westward expansion, few technological improvements
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Trust Status A�ects the Housing Market
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Trust Status A�ects the Movement of People
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