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Abstract

Racial covenants in housing deeds were widely used in the United States during
the early 20th century to segregate neighborhoods. In 1948, the Supreme Court
decision in Shelley v. Kraemer made racial covenants unenforceable in court, stopping
short of prohibiting them entirely. We surmise that even after losing their judicial
enforceability, such covenants could have shaped segregation if they served as a focal
point for coordination on an initial equilibrium in neighborhood formation, a context
characterized by investment durability and path dependency. To test this hypothesis, we
assemble novel parcel-level data on racial covenants and develop a quasi-experimental
design that exploits delays between covenant execution and housing construction to
isolate exposure to enforceable covenants at the time neighborhoods were built. Covenant
enforceability indeed affected early-stage neighborhood formation in terms of housing
characteristics, public infrastructure placement, and the composition of initial residents.
These early differences proved durable: Enforceable covenants account for 6-24% of the
observed neighborhood racial segregation from 1980 to 2020 and 3.1-4.4% of housing
price differentials in the 21st century. We conclude that by coordinating beliefs and
decisions during neighborhood formation, the law generated spatial inequality that
has long outlived racial covenants themselves.
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1. Introduction

Racial and ethnic segregation is ubiquitous and has well-documented negative effects
on children’s outcomes, upward mobility, and adult labor market outcomes (Durlauf,
2004; Chetty et al., 2016; Chyn and Katz, 2021). The observed segregation can be due
to variation in underlying natural amenities (Lee and Lin, 2018) or to an initial shock or
coordination that can have large and persistent effects on neighborhood development
(Bleakley and Lin, 2012; Heblich et al., 2021). One way such coordination could arise is
through laws and policies that coordinate beliefs and expectations among agents in the
housing market about where racial and ethnic minorities are expected or permitted to
live. When these expectations are formed in settings with durable investments and slow
adjustment over time, the effects of discriminatory laws can persist even after their legal
enforceability ends. This paper studies how a long-defunct legal mechanism for enacting
segregation—racially exclusive covenants in housing contracts that could be enforced
in a court of law—coordinated beliefs in the housing market during the neighborhood
formation stage and shows that its effects on segregation and housing prices persisted long
after the provisions themselves ceased to be judicially enforceable.

Racial covenants—common during the first half of the 20th century throughout the
US—were property deed clauses prohibiting sale or rental to racial, religious, or ethnic
minorities. By legally restricting who could purchase or occupy the property, such
covenants facilitated segregation during a period of rapid city expansion, suburbanization,
and housing construction. They offered a judicially enforceable means for developers,
homeowners’ associations, and local officials to coordinate and shape not only who could
live where but also how neighborhoods were built and governed.

In 1948, the US Supreme Court ruled in Shelley v. Kramer that racial covenants would
no longer be enforceable in court. The decision stopped short of outright prohibiting such
covenants in sales deeds: The court left open to contracting parties the option to use racial
covenants to coordinate behavior privately but stripped them of recourse to the courts for
covenant violations (only did the Fair Housing Act of 1968 outlaw such clauses completely).

This unique feature of our setting offers a novel opportunity to isolate how the possibility



of enforcement, as distinct from legal provisions “on paper” (Basu, 2018), shapes strategic
market behavior—an unresolved question in the law and economics literature.

Specifically, we conceptualize Shelley as disrupting the expectation of key actors in
the housing market—developers, public officials, and initial residents—that they could
rely on public enforcement in coordinating to exclude minorities precisely at the moment
when many neighborhoods were being formed. Accordingly, decisions made during
neighborhoods’ construction and initial occupancy differed sharply depending on whether
the racial covenants covering the housing in those neighborhoods were enforceable. These
early differences, in turn, anchored neighborhood characteristics that persisted long after
the exclusionary law itself had become obsolete.

Isolating the causal effects of a law’s enforceability—as distinct from the letter of the
law itself—is challenging because the two are rarely separately observable in a quasi-
experimental setting. In addition, the racial covenants in our setting were not randomly
distributed across space. Our empirical design allows us to address these issues by
using the timing of the formation of neighborhoods with racial covenants with respect to
1948, the year the covenants lost their public enforceability. Early 20th century housing
development often suffered long delays; developers frequently subdivided land and added
racial covenant clauses many years before homes started being built, finished being built,
and were sold and occupied (Jackson, 1987). Accordingly, we identify otherwise similar
neighborhoods with racial covenant clauses that were planned ex ante to be identical, shared
the same underlying natural quality, but differed in their exposure to enforceable covenants.
Our sample thus consists of neighborhoods with varying proportions of housing units
subject to enforceable covenants, where a higher proportion of the enforceable covenants
exposure means that a larger portion of the neighborhood was built right before the 1948
decision that eliminated a legally enforceable means of coordinating segregation.

We exploit this feature of the development process to isolate exposure to covenant
enforceability at conjunctures when housing market agents made key decisions. By
considering covenanted neighborhoods constructed just before the Shelley ruling with their
counterparts constructed just after it, we can leverage quasi-random variation in exposure

to enforceable covenants while holding fixed agents” endogenous decision to add covenants



to contracts in the first place. The exposure to enforceable covenants is the percentage
(from 0% to 100%) of a neighborhood’s covenanted housing that was built before Shelley.
We further restrict attention to neighborhoods built around 1948 to minimize confounding
time trends. The empirical analysis uses a novel parcel-level dataset detailing all racial
covenants in Hennepin County (in the Minneapolis metro area) merged with decennial
census data from 1940 to 2020 and county tax records. These data allow us to observe
the year the covenants were executed, the timing of housing starts and completions, and
subsequent neighborhood outcomes.

Guided by a framework of neighborhood formation, we examine how a loss of covenant
enforceability could affect the decisions of three key types of agents in the housing market.
First, developers could alter housing characteristics in response to the diminished ability
to coordinate exclusion. Second, public officials could adjust investments in local public
amenities if the anticipated composition or political influence of residents changed. Third,
the composition of initial residents in the newly formed neighborhoods could shift in the
absence of legal enforcement of racial homogeneity. Such responses would have occurred
at or near the time of construction and initial occupancy, when neighborhoods were still
malleable and expectations about future residents were being formed.

We find that neighborhoods with more unenforceable covenants had less desirable
characteristics at their time of building: A reduction of one standard deviation (SD)—
equivalent to a change of 33.8 percentage points (pp)—in exposure to enforceable covenants
in a neighborhood during its formation corresponds to a difference of -3.2% in the area of
new housing built and moderately fewer bathrooms and floors. Covenanted neighborhoods
built before the loss of covenant enforceability also had interstates placed further away,
which suggests that developers or local residents influenced their placement to avoid
disamenity effects from the highways and their construction. In addition, the loss of
covenant enforceability impacted the racial composition and racial attitudes of the initial
residents: We find evidence of more racial integration by 1960 and higher vote shares for
Democratic congresspeople in the racially charged 1964 and 1968 elections in covenanted
neighborhoods built after the loss of covenant enforceability.

We next examine whether these early differences persisted over time. Neighborhoods are



characterized by durable housing stock, long-lived public amenities, and slow residential
turnover (Heblich et al., 2021). Moreover, subsequent movers, when choosing where to live,
take into account existing neighborhood characteristics and resident composition in terms
of both neighbors’ race and racial attitudes. As a result, differences established during
neighborhood formation can shape neighborhood trajectories long after the conditions that
gave rise to an initial exclusionary equilibrium have passed.

We find that neighborhoods exposed to enforceable covenants during formation indeed
exhibited persistent differences in racial composition, racial attitudes, and housing prices
even many decades later. We measure racial composition in 1980-2020, racial attitudes in
2020, and housing prices in 2010-2019. We observe that a rise of 33.5 pp in the exposure
to enforceable contracts in a neighborhood at formation corresponds, on average, to a
decline of 0.6 pp in its percentage of Black residents and 0.3-1.1 pp in its percentage of
residents of other races in 1980-2020; this effect represents 13-24% and 6-23% of the mean
neighborhood percentage of Black and other minority residents, respectively, in these
decades. Additionally, neighborhoods with the aforementioned degree of exposure of
enforceable covenants at formation had 0.3-0.5 pp fewer housing units occupied by Black
and other racial minority homeowners between 1980 and 2010 (an effect amounting to
13-29% of the average on this outcome), and 3.1-4.4% higher house values in the 21st
century. We also find evidence of persistence in segregation of racial attitudes as expressed
through minor civil disturbances after George Floyd’s death in May 2020. We interpret these
long-run effects of covenant enforceability as a summary reduced-form measure resulting
from two mechanisms—differences in the built environment (housing and neighborhood
quality), and homophily bias and inertia based on the initial composition of neighbors.
These mechanisms interplay, however, and we cannot distinguish their relative roles.
Related Literature: The paper relates to the literature on the causes of observed racial
or income segregation across neighborhoods (Bayer and Timmins, 2007; Rosenthal and
Ross, 2015; Christensen and Timmins, 2022; Caetano and Maheshri, 2021). Much of this
literature takes neighborhood quality as exogenous or abstracts from initial segregation. In
contrast, we allow differences in the initial built environment and initial segregation to

arise endogenously through racial covenants, to persistent effect. We also complement Lee



and Lin (2018) by disaggregating location quality effects into their components attributable
to natural quality and to the built environment in neighborhoods that were similar ex ante.
More broadly, this paper relates to the extensive literature on how initial shocks shape
spatial form (Nunn and Puga, 2012; Dippel, 2014; Hanlon, 2017; Barjamovic et al., 2019).

This paper also falls within the economics of race literature. We build on the papers
documenting the rise of racial segregation and racial homeownership gaps in the US
during the first half of 20th century (Cutler et al., 1999; Collins and Margo, 2011; Logan and
Parman, 2017). Racial covenants became ubiquitous in this period, but most related works
are qualitative studies in law, history, and sociology (Rose and Brooks, 2016; Gordon, 2023;
Brown and Smith, 2016; Rothstein, 2017), with quantitative analyses limited mainly by data
constraints. Another stream looks at other, less overt instruments of segregation, such as
discriminatory lending by the Federal Housing Authority (FHA) and Home Owners” Loan
Corporation (HOLC) and inequality in credit access (Myers Jr, 1995; Aaronson et al., 2021;
Fishback et al., 2022), zoning (Shertzer et al., 2016), and the placement of 19th-century
railroads (Ananat, 2011). Racial covenants, in contrast, were openly aimed at segregation
and often predated many of these policy instruments. In addition, unlike the papers above,
our paper uses a setting with large-scale new developments in historically undeveloped
areas to examine how the law facilitated coordination on initial exclusionary equilibria in
neighborhood design, with consequences for contemporary spatial inequalities.

Finally, this paper adds to important innovations in the law and economics literature.
First, we build on the literature on how the law and policies create focal points for selecting
among multiple equilibria (Greif, 1994; Acemoglu et al., 2005). In particular, we study the
role of coordination of beliefs through a legal instrument. Second, our research design
falls within the literature using changes in laws and court rulings as quasi-experimental
variation to study downstream effects (Brooks, 2011; Kucheva and Sander, 2014; Diamond
et al., 2019; Aneja and Avenancio-Le6n, 2019). However, we look not at illegality per se but
at the public enforceability of legal provisions—a subtle and rarely observable distinction.
That the Shelley decision specifically countenanced continued private coordination through
racial covenants allows us to isolate the contribution of the expectation of state enforcement,

beyond the letter of the law itself, to coordinated outcomes—an empirical contribution



that, to our knowledge, is unique in the literature.

2. Historical Background, Data, and Descriptive Evidence
Racial covenants addressed a collective action problem by legally preventing neighbors
from selling homes to minorities at a markup, preventing future demographic tipping
in neighborhoods (Schelling, 1969). Their enforcement depended on “injured parties,”
typically neighbors, suing violators. We document at least 30 such cases across various
courts (Appendix Table D.1). Alongside litigation threats, collusion with real estate agents
and violence likely played a role in enforcing these covenants. Figures 1a and D.1 provides
examples of racial covenants in sales deeds.

In the Minneapolis metro area, racial covenants were added mainly by real estate
developers when they subdivided large swaths of undeveloped land; the developers then
advertised the covenants to enhance their developments” housing value (see Figure 1b).
Like many northern US metro areas, Hennepin County’s European immigrant population
exceeded its Black population before the Great Migration; thus, much of the exclusionary
intent of these covenants fell on religious minorities such as Catholic and Jewish families
and working-class immigrants from Eastern and Southern Europe, who fell outside the
bounds of “Whiteness” as socially understood in that historical moment (Almagro and
Sood, 2026). Because the discriminatory housing instruments used before racial covenants,
such as racial zoning, are not part of the history of the Minneapolis metro area, our setting,
teaturing large-scale new developments built during the early to mid-20th century, is

unburdened by path dependence from earlier historical housing discrimination.

The rise and fall of racial covenant enforceability

The first known racial covenant in the US can be traced to the late 19th century (Rose and
Brooks, 2016), with the first in Hennepin County appearing in 1910. Figure 2 plots new
housing construction on lots without (in blue) and with covenants (in red) in Hennepin
County from 1910 to 1960, highlighting their proliferation especially after 1930.

Four key historical events contributed to the proliferation of racial covenants as the
primary tool for segregating urban and suburban areas throughout the US during the first

half of the 20th century. First, amid international immigration, Black migration from the
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Figure 1: Examples of Racial Covenants in Sales Deed and Advertisement

(a) Racial Covenant in a Sales Deed
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¢ I appeal to the instincts of those about.to marry. Isn't this the
most remarkable offering you ever heard of. Restrictions—

The party of the second part hereby agrees that the prem-
ises hereby conveyed shall not at any time be conveyed, mort-
gaged or leased to any person or persons of Chinese, Japanese,
Moorish, Turkish, Negro, Mongolian, Semetic or African blood
or descent. Said restrictions and covenants shall run with the
land and any breach of any or cither.thereof shall work a for-
feiture of title, which may be enforced by re-entry.

A fellow cannot interest the dollar without using dollar instincts,
and this lot is purposely slashed in price to attract the dollar. The
map shows you where it is and what it looks at. The lot has curb

& and gutter, stone sidewalk, city water, gas and electricity. It is a
7 % i beautiful lot, high and commanding, with a frontage of 75 feet'and a
L i depth of 140 feet. M. Stifft lives next door, at 2815 Benton boulevard.

Note: This figure provides exan{ples of racial covenants in a property sales deed and an advertisement in
Hennepin County.

South, and rapid urbanization (Massey and Denton, 1993; Boustan, 2010; Shertzer and

Walsh, 2019), many cities implemented municipal zoning ordinances in the 1910s to create
separate residential areas for White and racial minority residents.! However, in 1917, the
US Supreme Court ruling in Buchanan v. Warley prohibited municipalities from designing
racially segregated neighborhoods, making the use of private racial covenants in housing
developments more attractive (Lowe, 1948). Second, in 1924, the National Association of
Real Estate Boards amended its charter to encourage the use of racial covenants (Jones-
Correa, 2000). Third, in 1926, the Supreme Court reaffirmed their enforceability in Corrigan
v. Buckley and upheld this decision in repeated subsequent challenges (Crooks, 1948).
Finally, the federal government institutionalized the use of racial covenants when, in
its 1938 underwriting manual, the FHA gave preference to mortgages associated with
“subdivision regulations and suitable restrictive covenants” (FHA, 1938).

Loss of legal enforceability: In 1948, in Shelley v. Kramer—a 60 ruling from which

three judges abstained because the deeds on their own homes featured racial covenants—

1Baltimore and Richmond enacted racial zoning ordinances by 1911; over 30 municipalities adopted such
practices in the next few years (Ellen and Steil, 2019).
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Figure 2: Expansion of New Construction and Racial Covenants in Hennepin County, 1910-1960
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Note: This figure plots the new houses whose construction finished between 1910 and 1960 in Hennepin
County. In blue are houses built on lots with no racial covenants. In red are houses built on lots with racial
covenants. Racial covenants were added between 1910 and 1955 (see Appendix Figure A.2). The Minneapolis
city boundary is indicated in black.

the Supreme Court deemed racial covenants no longer legally enforceable. This loss of
enforceability did not make the writing of racial covenants illegal; that change occurred
only decades later with the enactment of the Fair Housing Act of 1968. In Hennepin County,
there was a sharp decline in the writing of this language after 1948, though some instances

of covenant language continued to be added to subdivision maps until 1955 (see Appendix
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Figure A.2 for a histogram of the number of racial covenants executed each year).

2.1 Data
We collect data from multiple sources to observe racial covenants and housing characteristics,
ascertain residents’ location decisions and racial attitudes, and observe neighborhood
quality variables. For details on the data, see Appendix A.
Racial covenants: The data on racial covenants come from the Mapping Prejudice Project,
a complete census of such covenants in Hennepin County. The data collection involved
five individuals reviewing every sales deed and subdivision map for 1900-1960 to verify
the presence of racial covenants and record the covenant restrictions and execution dates.
Because of Hennepin County’s well-maintained records and early use of typewritten sales
deeds, the potential for errors in data collection was minimal.
Housing value and characteristics: We geocode the 21,973 racial covenants to present-day
(2019) lots, where the baseline geography of lots comes from the Hennepin County tax
assessor’s office. From the same office, we obtain data on the 2019 assessed values of
buildings based on home visits and recent sales benchmarks, along with the sales year
and price (2010-2019) and house characteristics, including the year of construction end; lot
size; built area; number of floors, bedrooms, and bathrooms; type of property; and year of
remodeling (if any). Missing characteristics are supplemented with data from Zillow.
The year of housing construction end provided by the assessor’s office indicates when
the housing construction was completed. For 40% of the houses in our baseline sample,
we also have the housing construction start year, sourced from historical building permit
index cards at the Hennepin County Library. These cards show the month and year the
tirst building permit was issued, marking the beginning of construction. The median
and mode actual construction time—the difference between the construction start and end
years—is one year, with a mean difference of 0.64 years (Appendix Table A.2), consistent
with construction timelines for this period in the US (HUD, 1974). For the remaining 60%
of the sample, we estimate the construction start year by subtracting one year from the
housing construction end year provided by the assessor’s office.
Neighborhood racial composition and resident racial attitudes: Neighborhoods are

defined as the smallest geographical units for which decennial census data were collected



in a given year. In 1940, neighborhoods corresponded to enumeration districts (EDs); in
1960, census tracts; and from 1980 to 2020, census blocks.? The Integrated Public Use
Microdata Series (IPUMS) does not provide geocoded data on 1940 EDs. Therefore, we
collect, digitize, and geocode these data from the published census for Hennepin County.
Neighborhood racial composition is the percent of residents or homeowners who are White,
Black, or all remaining races (“other”) in that neighborhood.?

Residents’ racial attitudes during the 1960s are proxied by their voting patterns in the
1964 and 1968 congressional elections. We geocode and digitize the 1961 Minneapolis
precinct and ward electoral map for the 1964 and 1968 elections from the Minnesota
Historical Society. While historical electoral maps for other municipalities in the county
were unavailable, for smaller municipalities without precincts or wards, we include the
entire municipality in our analysis as an election unit. This approach allows us to analyze
electoral data for approximately half of the housing units in the Minneapolis metro area.
Voting data, which we also digitize, come from the Minnesota Legislative Reference Library.
We proxy present-day racial attitudes by examining minor civil disturbances after George
Floyd’s death on May 25, 2020. The data come from the City of Minneapolis Office of
Emergency Management, which sent out surveyors to report the exact location and scope
of civil disturbance incidents during May 25-29, 2020.

Land quality and local public amenities: Data on land elevation, slope, and soil quality are
from a 1953 survey conducted by the Natural Resources Conservation Service. Additionally,
we use the 1899 geological map of Hennepin County in Almagro and Sood (2026) to
identify submerged areas and bogs, indicative of the wetlands common in the county’s
lake geography. We also collect data on local public amenities planned and constructed
either concurrently or soon after our baseline sample neighborhoods were subdivided
and built. These data indicate proximity to highways planned and constructed during the
1950s and 1960s, zoning regulations first adopted in 1948, and lakes and their associated

parkways, which were added concurrently with the neighborhood subdivision process

2We exclude 1970 from analysis because of noise in race statistics at the census block level for that year.

3The “White” census category includes all individuals of European descent, including those of Southern and
Eastern European ancestry historically subject to ethnic discrimination by other White European groups.
“Other” includes American Indian, Native Alaskan, Asian, Pacific Islander populations, and those classified
as “other” by the census in a given census year. Appendix Table A.4 breaks down residents’ race over time.
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largely by 1947. The highway data are from the Federal Highway Administration; the
information on lakes and their associated parkways is from the Minnesota Geospatial

Commons. Parcel-level zoning regulation data are provided by Webster and Corey (2021).
2.2 Descriptive Evidence

Figure 3: Covenants in Transition Neighborhoods
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Note: Panel (a) plots the share of covenanted houses among all new construction between 1910 and 1955
inside and outside Minneapolis (Minn.) against the distance from the city boundary in 1-kilometer (km)
intervals. Panels (b), (c), and (d) plot the estimated log-odds (relative to the omitted base category, which is
always the final bin) of addition of a racial covenant after 1940 from a logit specification whose independent
variables are categorical and include the percentage of non-White residents, average monthly rent, and
percentage of White foreign-born residents, respectively, all measured at the enumeration district level in
1940. For a companion figure with results for additional independent variables, refer to Appendix Figure C.1.

Using the years of housing completion and covenant execution (that is, when the covenant
was added to the lot deed), we estimate that developer-imposed covenants make up 94.3%
of all covenants, with 5.7% added later by homeowners. In this section, we show that
covenants were primarily used in the neighborhoods likeliest to transition from being all
White to racially and ethnically mixed, including lower-middle-class and middle-class

neighborhoods and suburban neighborhoods along the Minneapolis city border.
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Panel (a) in Figure 3 plots the share of racial covenants for houses completed between
1910 and 1955 against the distance from the Minneapolis city boundary in 1-kilometer (km)
intervals. Racial covenants within Minneapolis (“Inside Minn.”) are plotted at a distance of
0. The figure demonstrates significant coverage of covenants in suburbs within 5 km of the
city boundary. The share of covenanted new housing steadily declines with distance from
the city boundary. Racial covenants were thus primarily added in neighborhoods adjacent
to Minneapolis to prevent urban-like racial and ethnic transitions in these suburbs.*

Panel (b) plots the log-odds from a logit specification (relative to the omitted last bin)
on the likelihood of addition of a covenant in and after 1940 against the 1940 non-White
population percentage at the ED level. Covenants were more prevalent in neighborhoods
with minimal racial minority presence than in those with higher minority percentages.
Panel (c) shows the log-odds of covenant addition in relation to 1940 monthly rents,
revealing an inverted-U shape. Covenants were more common in lower- to mid-rent areas;
higher-rent neighborhoods likely excluded minorities through pricing. In the lowest-rent
neighborhoods, where minorities typically resided, the marginal likelihood of addition of
covenants is negative. The inverted-U shape also characterizes the relation of covenanting
with White foreign-born resident percentage (see Panel (d)) and neighborhood house

values, income, population density, and unemployment rates (see Appendix Figure C.1).

3. Framework and Empirical Strategy

3.1 Framework of Neighborhood Formation

Our key question is what happens when a previously legally enforceable policy (in this
case, racial covenants) loses public—but not private—enforceability and how this affects
coordination on an initial equilibrium (here, neighborhood formation). To answer it,
we first develop a framework mapping the loss of covenant enforceability to both early-
stage responses linked to neighborhood formation and long-run outcomes arising from
the variation in this initial equilibrium. The Shelley decision altered a legal focal point

around which the beliefs of three types of agents in the housing market—developers,

4Preliminary evidence from racial covenant data for St. Louis County, Missouri, and Montgomery County,
Maryland (suburban Washington, DC), similarly suggests that covenants were used in neighborhoods
undergoing transitions to prevent demographic tipping (Gordon, 2023; Montgomery-County, 2023).

12



initial residents, and public officials—could be coordinated precisely at the moment
neighborhoods were being formed. While the ruling could not change racist preferences
and explicitly allowed agents to continue to coordinate on such preferences privately, it
deprived them of the expectation of judicial support in doing so, with implications for
their early-stage decisions. These early-stage responses shaping the neighborhood built
environment (housing and neighborhood characteristics) and residential composition
proved durable, anchoring neighborhood trajectories over subsequent decades.

3.1.1 Early-Stage Responses to the Loss of Covenant Enforceability

Developers: Developers acquired virgin or agricultural land and subdivided it into lots.
Developers also built houses on that land, decided the price at which to sell them to
initial buyers, and determined the amount to invest in building—that is, the size and
characteristics of each house (built area, number of floors, bedrooms, bathrooms, etc.).
They also decided whether to attach racial covenants to the lot deeds.

If a developer believed that potential White buyers valued racial covenants (whether
because they preferred not to have racial minority neighbors or because they thought
future buyers would pay more for a house in an entirely White neighborhood), then those
prospective White buyers would likely also pay more for each feature of a house “protected”
by such covenants. In this case, racial covenants and housing characteristics could be
complements if developers chose to add better characteristics to the housing if they felt
more confident selling homes “protected” by covenants than selling uncovenanted units.
Since developers jointly decided housing prices, housing characteristics, and whether
to covenant, in response to the 1948 shock depriving them of covenant enforceability,
developers could have altered the characteristics of the housing units they were building.
Initial residents: The second set of housing market agents whose decisions could have
been affected by the loss of covenant enforceability were the buyers of the newly built
houses around 1948. Before 1948, prejudiced White buyers priced out of the neighborhoods
where high prices could control neighborhood demographics may have preferred to buy
homes in covenanted neighborhoods. After 1948, such buyers could no longer expect
covenant protection from the courts. They then faced either a lack of neighborhoods

offering this “protection amenity” or the option to buy homes with potentially different
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characteristics in other neighborhoods where they could coordinate privately to exclude
minorities—whether formally through now-unenforceable covenants or informally through
social norms or threats—with other prejudiced residents. If prejudiced buyers expected
such private mechanisms would prove less effective than the law in coordinating agents
on and preserving an exclusionary equilibrium, they would have had less incentive to
concentrate in newly built neighborhoods with unenforceable covenants and would have
been likelier to scatter throughout the metro area after covenant enforceability was lost.
Public officials: The last set of housing market agents who could have been affected by
the loss of covenant enforceability were local and national public officials who decided
on amenity provision in a neighborhood, such as zoning laws or placement of highways
or parkways around lakes. Such officials” decisions may have been swayed by influential
constituents such as developers seeking to boost the value of their lots by introducing
high-quality amenities near their developments (Walker et al., 2022). If each marginal
addition to public amenities increases real estate value by a fraction, developers would have
allocated their lobbying efforts toward their higher-quality houses—those with more rooms,
bathrooms, square footage, and perhaps attached racial covenants. Such lobbying would
have coincided with the buying-up of land or subdivision of lots or during construction.
Such lobbying efforts could have changed with the loss of covenant enforceability in 1948.
Another category of influential constituents was homeowners who had moved into
covenanted neighborhoods before enforceability was lost in 1948. Since the presence of
enforceable covenants allowed these homeowners to coordinate on type and attitudes in
an exclusionary initial equilibrium, they may have been wealthier (having paid more for
covenanted properties) and /or more prejudiced and correspondingly more effective or
vocal in their demands of public officials than the homeowners scattered in neighborhoods
formed without legally enforceable racial covenants post-1948.
3.1.2 Persistence in Neighborhood Characteristics
We expect some durability in neighborhoods’ built environment and resident composition—
the characteristics likeliest to have been affected at neighborhood formation by the loss of
covenant enforceability. First, while teardowns can and do happen and housing investment

is a dynamic process, the vast majority of housing characteristics do not change much over
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time. Additionally, neighborhood amenities such as proximity to highways, lakes, and
parks remain relatively stable over time. While zoning, in contrast to highways, lakes, and
parks, can in theory change over time, it rarely does (Kulka et al., 2026). Lee and Lin (2018)
show that unchanging exogenous natural amenities can anchor neighborhoods, driving
long-run segregation. The built environment can also anchor a neighborhood over time.
In addition to the neighborhood anchoring from the unchanging endogenous built
environment, anchoring could have arisen from the segregation of residents across
neighborhoods through initial coordination on racial covenants. Initial self-segregation
by prejudiced White buyers could last generations through homophily bias and inertia
(Heblich et al., 2021) if people lived in their houses for a long time. Indeed, Hennepin
County records suggest that during the 1940s and 1950s, residents lived in their houses
for, on average, 11.9 years.> Likewise, minority and unprejudiced White families were
unlikely to have preferred neighborhoods populated with prejudiced neighbors. Real
estate agents could also have engaged in discriminatory steering, which, in the presence of

inertia, would reinforce segregation and house price differentials over time.

3.2 Empirical Strategy

Our empirical strategy must contend with the fact that racial covenants were not randomly
distributed across space and were instead likely correlated with unobserved location
quality, as shown in Figure 3. Accordingly, we define below measures of the time to housing
start and time to build in the housing subdivision and construction process relative to the
1948 Shelley ruling and exploit variation in them to identify causal effects.

3.2.1 Timing of Neighborhood Formation and Sample Construction

We begin with some definitions. The covenant execution year refers to the year a racial
covenant was added to the lot deed, typically the year the lot was subdivided by the
developer. The year of housing start is when housing construction began and the year of

construction end when construction was completed and the house was ready for move-in.®

SFor a random sample of 805 houses from our baseline sample of 11,740 houses, a search of historical county
records shows that the mean and median difference between the first and second sale is 11.9 and 9 years,
respectively. See Appendix Table A.1.

¢From a random sample of historical county records, we estimate a mean difference between a house’s first
sale, i.e., move-in date, and year built of 0.13 years (0.0 median years). See Appendix Table A.1.
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We define the time to housing start as the difference between the years of housing construction
start and covenant execution. Time to build is the difference between the years of housing
construction end and covenant execution. Actual construction time is difference between the

construction start and end years.

Figure 4: Time to Housing Start/Build and Baseline Sample

(a) Time to Housing Start/Build
(b) Houses Built 1940-1960

o 133, 14.3 _
g 201 M || -] Time to Build 8000-| — Total Houses Buiilt (Ever Covenanted)
3 !/ 1 Time to Housing Start - Total Houses Built | _
- i i M
3 15 | 8 6000 e AR
Ko} ! > | —
2 | 2 |
8 101 ! G 4000+ !
o I o I
< I a !
5 51 | 5 i
< ! = 2000+ el
8 ] 1
pet |
-20 -10 0 10 20 30 40 1940 1945 1950 1955 1960
Housing start/built year - covenant execution year Year built

(c) Covenant Enforceability Treatment (c;, > 50)  (d) Covenant Enforceability Treatment (No Restriction)

20+ 501
[} [2)
8 8 401
£ 151 g
o o
£ £
=) 5 307
2 101 2
5 S 201
i< 1=
[ [0)
S 5 =4
& £ 101
0 T T T T T T 0 T T T T T T
0 20 40 60 80 100 0 20 40 60 80 100
Covenant Enforceability Treatment (% Built 1940-48) Covenant Enforceability Treatment (% Built 1940-48)

Note: Panel (a) shows the difference between the year of housing start or build end minus the year of covenant
execution, defined as time to housing start (in red) and time to build (in blue), for houses built between 1940 and
1960. The mean time to housing start is 13.34, and the mean time to build is 14.29. Panel (b) shows in blue the total
number of housing units built and in red housing units ever covenanted built from 1940 to 1960. The dashed
line at 1948 represents the Shelley ruling. Panel (c) shows the distribution of the covenant enforceability
treatment, (%built < 1948);; from Equation 1, where the sample is restricted to neighborhoods in which at
least 50% of the housing units had covenants (%cov houses;; > ¢ it = 50) and Panel (d) the distribution of

the treatment with no restriction on the share of units with covenants (%cov houses;; > ¢ it = 0) for the 2020
census blocks sample. See Appendix Figure C.1 for the treatment distribution across housing units.

The difference between the years of covenant execution and housing start/construction
end was especially large in the first half of the 20th century, as cities expanded rapidly

into virgin land and farmlands, speculative developers often subdividing land and adding
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racial covenants long before urban and suburban boundaries reached these developments
(Jackson, 1987). In Panel (a) of Figure 4, we plot both the time to housing start (in red) and
the time to build (in blue) in our sample; 45.4% and 53% of houses were started and finished
within ten years of covenant execution. However, many construction starts and ends were
much later, and the mean time to housing start is 13.3 and time to build 14.3 years.”

We exploit the time to housing start and time to build in our empirical strategy and restrict
our baseline sample to neighborhoods in which at least half of the housing built was
covenanted. Because of Shelley, only neighborhoods and houses whose construction had
started or ended by 1948 could benefit from legally enforceable covenants; for housing
whose construction started or finished later, any racial covenants in the land deeds were
no longer defensible in court. Correspondingly, we can set neighborhoods” exposure
to treatment on the basis of their coverage of enforceable covenants, benefiting from
quasi-random variation while accounting for selection in the choice to covenant.?

To avoid confounding time trends, we also restrict the analysis to houses and neighbor-
hoods built around the 1948 ruling. The baseline sample includes houses and neighbor-
hoods whose building started or ended between 1940 and 1960. Panel (b) of Figure shows
in red the 12,941 covenanted houses whose building ended between 1940 and 1960 and in
blue the total number of houses built between 1940 and 1960, 89,050.

3.2.2 Margins of Housing Market Agent Responses

Whether we use the year of housing start and time to housing start or the year of construction
end and time to build relative to the 1948 Shelley ruling in our empirical strategy to ascertain
whether agents” actions were affected by the loss of racial covenant enforceability depends
on which type of agent we are studying, as we explain below.

Developers: We use the year of housing start and time to housing start to study developers’
decisions since the loss of enforceability is plausibly likelier to have shaped developers’

decisions to adjust housing characteristics before construction began than after it had

"For a small number of observations, the covenant was executed after construction start and end, as indicated
by negative values in Figure 4 Panel (a).

8Because we aim to isolate the coordinative role of beliefs about state enforcement from that of the covenants
themselves, our sample includes only covenanted properties. An analysis comparing covenanted and
noncovenanted neighborhoods faces endogeneity in the choice to covenant, but we conduct one in Appendix
Section C.1 and compare its results with the baseline results in Section 6.
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been completed. Potential margins of response among this group include the housing
characteristics more amenable to adjustment before construction: log built area and
numbers of bedrooms, bathrooms, and floors. In contrast, lot size, determined at the time
of subdivision, would have proved significantly harder to adjust, and thus we use this
measure in a falsification test to show that covenanted units and neighborhoods built right
before and right after 1948 were planned ex ante to be similar.

Initial residents: We use the year of construction end and time to build in our analysis of the
effects on initial residents of the treated neighborhoods. As margins of response, we consider
a) racial segregation at census tract level in 1960 and b) residents’ racial attitudes in the 1960s.
Data on race are available in the decennial census, and we infer residents’ racial attitudes
from precinct-level vote shares for Democrats, whose party advanced desegregation in the
1960s (Carmines and Stimson, 1989), in the 1964 and 1968 congressional races, when the
civil rights movement was at its peak.® We focus on congressional vote shares instead of
presidential, as Hubert Humphrey, a popular Minnesotan, was the vice-presidential and
presidential candidate in 1964 and 1968, respectively.

Public officials: To study public officials” margins of response, we focus on three types of
local public amenities added at land subdivision, during construction, or after construction
end. These include a) distance to interstate highways, b) zoning regulations, and c) distance
to lakes and their associated parkways.

Highways: Beyond the possibility of demolition, construction of a highway through a neigh-
borhood can create disamenities from noise, pollution, and neighborhood segmentation
(Brinkman and Lin, 2024), incentivizing influential developers and residents to attempt
to sway public officials regarding highway placement. We measure highway amenities
in terms of the Euclidean distance and commute time to the highway. Hennepin County
developed and released its interstate highway plans in 1957 (Ramer and Walker, 2025).10
Highway construction began in 1958 and continued until the late 1960s. Appendix Figure
B.2 and Section B.2 show that much but not all of the 1957 plan was actually built and

°The 1964 Civil Rights Act removed differential voter registration requirements by race and banned
employment discrimination on the basis of race. The 1968 Civil Rights Act included the Fair Housing Act,
banning any type of racial discrimination in the housing sector or housing lending.

A few highway plans by the state existed before 1957 but were never publicly released or built. Appendix
Section B.2 details the planning and construction of highways.
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document protests by residents that led to the scrapping of plans to build highways through
their neighborhoods. Since public officials” decisions on where to plan and actually build
highways would have turned on the dates of construction end and move-in, we use the
year of construction end and time to build to test for a response on this margin.!

Zoning regulations: Comprehensive zoning regulations were first adopted in Hennepin
County in 1948, starting with the city of Minneapolis, with suburban municipalities
adopting their own comprehensive zoning laws in the 1950s-1970s.12 As measures of
coordination on an exclusionary equilibrium through zoning, we consider single-family-
only and minimum lot size regulations. Municipal officials” zoning decisions were likely
influenced by both local developers and residents, depending on whether the neighborhood
zoning code was planned and adopted before construction began or ended. Accordingly,
we conduct our analysis using both the the year of housing start and time to housing
start to account for developers” influence on local officials and vice versa and the year of
construction end and time to build to account for residents” influence on local officials.
Lakes and parkways: Parts of lakes were dredged and massive parkways built around
hundreds of lakes starting in 1883. As documented in Appendix Section B.4, most of this
dredging and parkway construction had happened by 1947. Walker et al. (2022) provide
historical evidence of developer influence on local public officials regarding the dredging
and construction of parkways and document that this influence was exercised at the time
when land lots were subdivided and covenants added. Accordingly, this amenity was
likely not affected by Shelley, and we use the Euclidean distance to lakes and their parkways
in a falsification test to show that lots and covenanted neighborhoods built right before
and right after 1948 were ex ante planned to be similar. For this (exogenous to our setting)
variable, whether we use the year of housing start or construction end does not matter.
Long-run outcomes: Since persistence of an exclusionary equilibrium would stem in
part from decisions made by housing market agents long after 1948, we use the year of
construction end and time to build for this analysis. To study persistent effects, we look at a)

neighborhoods’ racial composition between 1980 and 2020, b) racial attitudes of residents

"Houses whose construction started between 1957 and 1960 could also have been affected on this margin,
but our analysis with a restricted 1940-1956 sample shows this was not the case (see Section 4.3).
12See Appendix Section B.3 for a timeline of zoning regulation adoption.
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in 2020, and c) house sales prices between 2010 and 2019 and assessed values in 2019.

To assess current racial attitudes, we analyze minor civil disturbances, such as graffiti
and broken windows, that occurred in the four days after George Floyd’s death on May 25,
2020.13 We hypothesize that areas with racially progressive attitudes will show a higher
number of these disturbances. Progressive political cultures often promote greater civic
engagement, protests, and visible expressive disorder, such as graffiti (Tarrow, 2022). Unlike
organized protests, minor disturbances are usually scattered, occurring near offenders’
homes (Rossmo, 2025). To ensure that these disturbances are influenced solely by variations
in covenant enforceability—and not by any unobservable factors that might correlate with
the location of these incidents—we restrict our analysis to events from the early days of the
2020 protest movement, when likely only locals were involved, and exclude prominent
locations that drew participants from outside the neighborhood. In addition, we focus only
on minor civil disturbances, as locals may have expressed their views in less disruptive

ways to protect their neighborhoods (Brooks et al., 2024).

3.3 Empirical Models

To study the effect of loss of covenant enforceability on the early-stage responses of three
types of agents and outcomes relevant to persistence over time, we analyze empirical
models at neighborhood and house levels. For a neighborhood j, either a census block over

the years t=1980-2020 or an electoral precinct in ¢ = 1964, 1968, the model is given by4:

Yjt = ag + a1(%built/start < 1948);; + az(%cov houses);; (1)

+ az(mean time to build/start);; + a4 X + ni(jyr + €+ if %cov housesj; > St

The variable (%built/start < 1948);; denotes the covenant enforceability treatment, equal

to 100 if all houses in the neighborhood started or finished building (depending on which

1BWhite voters’ electoral behavior since the 1960s is not a good measure of their racial attitudes because of
secular changes in the nature of partisanship in the intervening decades and because present-day elections
do not focus directly on race relations, in contrast to those during the civil rights era (Morales, 1999).

14The decision to covenant was made at the development level by the developer, but the smallest geographical
unit for which public census and vote share data are available is the census block and precinct, respectively.
An analysis at the census block level closely resembles a development-level analysis since the 50th percentile
development is 2.8 times larger than the median census block in our sample. Therefore, our census
block-level analysis is often more granular than the development-level analysis.
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dependent variable we are considering) between 1940 and 1948. We restrict the baseline
sample to neighborhoods where at least 50% of the houses were started or finished building
between 1940 and 1960 to ensure that we consider only neighborhoods largely developed
around the 1948 ruling. We also restrict at baseline to neighborhoods at least 50% covenanted

(7%ocov houses;; > c;, = 50). Doing so allows us to control for selection into covenanting.'®

jt
Panels (c) and (d) of Figure 4 plot the covenant enforceability treatment variable with
%cov houses;; > ¢;, = 50 and without any %cov houses;; restriction, respectively.

Our key parameter of interest, a1, quantifies the local average treatment effect (LATE)
arising from covenant enforceability.’® The treatment is continuous, ranges from 0 to 100
across the neighborhoods, and measures the intensity of racial covenant enforceability across
neighborhoods. a1 quantifies the effects of ex post temporary covenant enforceability—that
is, of the forward-looking expectation of legal enforcement of contract provisions the court
would later make publicly unenforceable.

As our dependent variables, Yj;, we use land and location quality or historical built
environment measures for balance tests to ensure that there were no underlying or historical
differences across the intensity of covenant enforceability treatment of neighborhoods,
local public amenities (distance to highways or lakes and associated parkways, zoning),
Democrat vote share in the 1964 and 1968 congressional races, percentage of residents or
owner-occupied housing units categorized by race from 1980 to 2020, or the total number
of minor civil disturbances in a census block after George Floyd’s killing.

We use (%cov houses);; to control for the neighborhood’s covenanted property share
(above the %cov houses;; > ¢, = 50 restriction) to rule out effects of developers” own
ideology and decisions and/or beliefs about buyers” ideology beyond the mechanism of
coordination through the law that we study. (mean time to build/start);; controls for the
neighborhood mean time to housing start or time to build (depending on the dependent

variable), which could be correlated with unobserved neighborhood quality. When the

dependent variables are the percentages of residents or owner-occupied housing units

15%cov houses;; accounts for all covenants, as virtually all were executed by 1948 (see Appendix section A.4).
In Section 6, we limit the sample to neighborhoods at least 75% built between 1940 and 1960, with ¢;, > 75.
See Appendix B.5 for further details on our neighborhood sample construction.

®Note that LATEs may differ from the aggregate, metro-wide effects of racial covenanting, which our
localized methodology cannot identify.
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categorized by race from 1980 to 2020, Xj; controls for house values and observable
house characteristics, ensuring that our long-run estimates are not driven by differential
affordability or housing characteristic preferences across races. We also include tract-year
fixed effects, nx(j)t- These control for unobserved broader neighborhood quality, ensuring
that our identification is based on the variation in covenant enforceability treatment across
census blocks or electoral precinct within the same tract."”

When the dependent variables are housing characteristics or house values, we use the

house-level model, given by:

Yijt = ap + a1(%built/start < 1948); + az(%cov houses);; + a3(log time to build/start);;;

+ Nk(j)t + 0t + €ijt it Ycov housesj; > Cjt & 1940 < year built; < 1960 (2)

As before, the key variable of interest is (%obuilt/start < 1948);;, a continuous treatment
quantifying the effect of racial covenant enforceability on the dependent variables (Yjjt).18
As in Equation 1, we restrict the baseline sample in this model to census blocks where at
least 50% of the housing was built between 1940 and 1960 and (c;, = 50). Additionally,
house i must have been built between 1940 and 1960 in the baseline sample.

The dependent variables are characteristics for house i in neighborhood ;j (log lot size,
log built area, and numbers of bedrooms, bathrooms, and floors) and housing values,
including log assessed values (2019) and log sale prices (2010-2019).%° For the first set of
dependent variables above, we use (%start < 1948);; and control for log time to housing
start for the housing unit, while for the second set, we use (%built < 1948);; and control for
log time to build.?® As before, we control for (%cov houses);;. 1x(j),2020 denotes 2020 census

tract fixed effects. 6; denotes sale-year fixed effects, when applicable.

7When the dependent variable is the 1964 and 1968 congressional Democratic vote share, neighborhood j is
an electoral precinct, and we use 1980 census tract fixed effects. For concordance between precincts and
census tracts, we match a precinct to the census tract that the majority of its residents belonged to.

8Panels (e) and (f) of Appendix Figure C.1 plot the variation in the covenant enforceability treatment with
%cov housesj; > ¢;, = 50 and without any %cov houses;; restriction, respectively, at the housing unit level.

YSale prices reflect the market price; only 40% of all houses in the sample were for sale from 2010 to 2019.
Conversely, assessed values are available for all houses but can be biased (Berry, 2021). We present the
results for both measures and discuss their relative strengths in Section 5.3.

2For the first set of dependent variables, we also control for the type of property (e.g., single-family,
townhouse). For the second set, we add property type, housing characteristics, and public amenities
controls only for robustness and additional results in Sections 5.3 and 6.
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We are also interested in the potential for nonlinearity in the effects of loss of covenant
enforceability on individual properties in neighborhoods with different degrees of treatment
exposure—especially with respect to housing values, as covenanting only one’s own
property restricts what the owner can do with it, reducing its option value. Accordingly,

we modify the house-level model in Equation 2 as follows:

4
Yijt = ap + a11{built < 1948}; + Z B 1{%built < 1948}, 2020 + av2(%cov houses);j; (3)

m=0
+ as(log time to build);jt + Mk(j),2020 + Ot + €ijt

if %cov houses; 20 = ¢ & 1940 < year built; < 1960

1,2020

The dummy variable 1{built < 1948}, is equal to 1 if the house itself was built between
1940 and 1948. a1 measures the effect of the covenant enforceability treatment on the
value of that house. 1{%built < 1948} ,,;2020 provides five discrete levels m of covenant
enforceability treatment in each census block j, where m = 0 or 0% denotes no treatment.
m =1 denotes treatment of 1-25% of the census block with enforceability coverage and
m = 4 enforceability coverage of 76-100%. We use a similar model to study nonlinearity in

the persistence of the segregation effects over 1980-2020 (see Section 5.1).

3.4 Identification and Conditions for Validity

Identification requires that, conditional on the presence of covenants in a neighborhood,
the timing of neighborhood formation relative to 1948 be orthogonal to neighborhood
quality and that the 1948 ruling was unanticipated by agents in the housing market. Here,

we show that these conditions hold.

Balance of location quality and built environment by treatment intensity

To test whether the underlying quality and pre-1940 built environment of the sample
neighborhoods are statistically similar at varying treatment intensities, we use Equation
1.21 Table 1 shows the parameter estimate a1 from Equation 1 for the baseline sample of

neighborhoods, where the dependent variables are the land and location quality and 1940

2'We exclude the (mean time to build/start);; controls, as the dependent variables are measured at their
values pre-1940, before any construction had begun or ended.
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built environment measures. Standard errors clustered at the census tract level appear in
parentheses (column 2, with associated p-values in column 3); robust standard errors are

in brackets (column 4).

Table 1: Balance of Location Quality and Built Environment by Treatment Intensity

Dependent Variable a1 (clzsier) (ilzz}clelg [rosl;ist] R? Delp\:.[e\i:r?afble
(1) (2) (3) 4 (5 (0 @)
Panel A: Land & Location Quality
Distance to CBD (km) -0.002  (0.003) 0.550 [0.003] 735 0.884 861.37
Elevation (feet) 0.031  (0.020) 0.129 [0.015] 735 0.933 879.56
Average Slope (°) 0.001  (0.002) 0.717  [0.002] 735 0.579 3.84
Slope Min-Max 0.0005 (0.002) 0.841 [0.002] 735 0.577 3.81
Depth to Wet Soil -0.045 (0.032) 0.172  [0.020] 735 0.650 9.65
Water in Soil -0.005 (0.010) 0.611 [0.010] 735 0.481 2.52
Flood Probability 0.00001 (0.0001) 0.911 [0.0001] 735 0.246 0.01
Ponding Frequency -0.007  (0.005) 0.210 [0.006] 735 0.416 0.95
1899 Percentage Wetlands -0.017  (0.025) 0.503 [0.021] 735 0.240 4.90
Development Subdivision Year 0.023  (0.025) 0.354 [0.017] 732 0.622 1929.59
Time to Build -0.108*** (0.028) <0.001 [0.018] 732 0.614 20.84
Time to Housing Start -0.109*** (0.028) <0.001 [0.018] 732 0.615 19.90
Panel B: Pre-1940 Built Environment
Population Density 1.870 (1.273) 0.146 [0.910] 7350.864  1102.81
Percentage White 0.00004 (0.0001) 0.547 [0.00004] 735 0.969 99.95
Percentage Black 0.00002 (0.00003) 0.614 [0.00002] 735 0.971 0.03
Percentage Other -0.0001 (0.0001) 0.384 [0.00004] 735 0.868 0.01
Percentage White Foreign-Born 0.001  (0.001) 0.325 [0.001] 735 0.964 7.41
Unemployment Rate -0.001  (0.003) 0.695 [0.002] 735 0.858 6.82
Average Rent -0.018  (0.018) 0.330  [0.014] 735 0.974 46.59
Average House Value -1.422  (2.265) 0.532 [1.037] 7350.889  4662.02
Average Income 0.099  (0.160) 0.540 [0.148] 735 0.856 626.45

Note: Column 1 displays parameter estimate a1 from Equation 1. The dependent variables in Panel A are
various land and location quality measures and in Panel B pre-1940 built environment measures. Standard
errors clustered at the census tract level appear in parentheses in column 2, their associated p-values in column
3, and robust standard errors in brackets in column 4. In Panel A, CBD refers to the central business district, and
km represents kilometers. The dependent variables in Panel B are calculated from 1940 census enumeration
district data. Rents, house value, and income are presented in 1940 US dollars. The sample for both panels is
restricted to census blocks where at least 50% of the housing was built between 1940 and 1960 and at least
50% had racial covenants (c it = 50). The mean of the dependent (Dep.) variables is displayed in column 7. *
p <0.1,*p <0.05 **p < 0.01.

Asshown in Panel A, neighborhoods have similar distances to the central business district

(CBD) across treatment intensities. Additionally, the elevation (average and difference
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between maximum and minimum slope), water in soil, depth to wet soil, and both flood
probability and ponding frequency (all measured at 1953) are statistically similar across
the baseline sample blocks that received different intensities of covenant enforceability
treatment. Land elevation, slope, etc., are unlikely to have changed significantly between
1940 and 1953, but we also look for—and fail to find—any statistical differences across
census blocks in the percentage of submerged areas and bogs (wetlands) from the digitized
1899 map, well before any development took place in our sample neighborhoods. Because
developments within the baseline sample of census blocks were subdivided in statistically
identical years, both time to housing start and time to build are statistically different across
treatment intensities by design, hence why in Equations 1, 2, and 3 we control for the
respective variable, depending on our outcome variable of interest.

The pretreatment built environment characteristics in the sample neighborhoods must
also be similar across treatment intensities. In Panel B, the built environment measures from
the 1940 census—population density; percentages of White, Black, and Other residents;
unemployment rate; average rent; average self-reported house value; and average income—

are statistically similar regardless of treatment intensity.??

Anticipation effects

The US Supreme Court agreed to hear Shelley in October 1947 and issued its ruling in June
1948. Our empirical strategy requires no anticipation of the outcome of Shelley on the
part of developers, public officials, or residents. This possibility is worrisome because the
ruling came at a time when the advocacy of the National Association for the Advancement
of Colored People (NAACP) was gaining momentum after World War II (WWII).

However, first, Shelley came five years before the liberal constitutional revolution of
the Warren court began in 1953 (Horwitz, 1993). Second, at least 30 cases before Shelley at
the district, state, and national levels had tried and failed to overturn the legality of racial
covenants either state- or nationwide (see Appendix Table D.1).2 Shelley was unexpected

because contemporary observers believed that the Court’s would follow its 1926 ruling in

2The 1940 census data are at the ED level, and the dependent variables are calculated with the mean ED
value for the census blocks in our baseline sample.

Two cases had voided racial covenants for specific houses or neighborhoods. However, neither struck down
the enforceability of racial covenants city-, state-, or nationwide. A 1892 US Circuit Court ruling striking
down the use of racial covenants, Gandolfo v. Hartman, “was never followed, probably because it was not
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Corrigan v. Buckley upholding the enforceability of racial covenants (Jones-Correa, 2000;
Rothstein, 2017). To address lingering concerns about anticipation, we run falsification
checks in Section 4 and remove observations from the years leading up to Shelley (1947 and

1948) from our analysis in Section 6. Neither test indicates anticipation effects.

4. Evidence on Early-Stage Responses
In this section, we empirically show how the loss of covenant enforceability affected the
decisions and actions of the three types of agents in the housing market and how their

responses on along these margins could have shaped neighborhood formation.

4.1 Developer Decisions

The loss of covenant enforceability under Shelley shaped developers” decisions and in turn
the characteristics of their housing at construction. The estimates from Equation 2 for the
baseline sample of neighborhoods are in Table 2 Panel A, with standard errors clustered at
census block-year level in parentheses. To ensure that remodeling over time does not bias
the estimated results, we further restrict the baseline sample to only unremodeled houses.?*
A 1 SD increase in the covenant enforceability treatment in a neighborhood—equivalent to
a 33.8 pp increase in the number of houses built between 1940 and 1948 in a covenanted
neighborhood—corresponds, on average, to a 3.2% increase in the built-up area of houses
(column 6). The same treatment amount corresponds, on average, to a modest increase
of 0.03 bathrooms and 0.06 floors (1.9% and 4.8% of the respective means; column 7)
but no statistical difference in the number of bedrooms. Thus, in response to the loss of
covenant enforceability, developers adjusted and reduced housing size, indicating that
racial covenants were complements to housing quality within census tracts.?
Falsification test: We conduct a falsification test using lot size, determined when the land

was subdivided—well before construction. We find no statistical difference in the log lot

consistent with established interpretations of the Fourteenth Amendment” (Crooks, 1948). The 1940 US
Supreme Court ruling in Hansberry v. Lee struck down only the covenants in the plaintiff and defendant’s
own development—not state- or nationwide—because the case was adjudicated as a res judicata violation of
the due process clause of the 14th amendment (Kamp, 1986).

2This is true for all housing characteristics other than lot size, which is difficult to adjust over time.

ZDifferences in time to housing start across treatment intensities could plausibly reflect unobserved housing
quality differences across houses and neighborhoods; the baseline estimates in Table 2 Panel A control for
log time to housing start, but in Appendix Table C.1, the estimated parameter a3 is almost never significant.
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Table 2: Early-Stage Responses of Different Agents

) s.e. s.e. ) Effect of Mean of
Dependent Variable “ (cluster) (robust) N 1SD increase Dep. Variable
) ) (3) 4 0O (6) (7)

Panel A: Developer Responses
Log Built Area 0.0009* (0.0004) [0.0002] 5,642 0.513 3.16 -
No. Bedrooms 0.0007 (0.0005) [0.0004] 5,876 0.144 - 3.08
No. Bathrooms 0.0008* (0.0005) [0.0003] 5,876 0.352 0.03 1.60
No. Floors 0.002* (0.0002) [0.0001] 5,769 0.200 0.06 1.25
Falsification:

, -0.0003 (0.0002) [0.00009] 10,261 0.737 - -
Log Lot Size
Panel B: Voting by Residents of Newly Built Neighborhoods
Percentage of DFL Vote (1964) -0.098* (0.043) [0.046] 56 0.942 -1.92 54.06
Percentage of DFL Vote (1968) -0.095* (0.035) [0.041] 54 0.944 -1.88 51.96
Panel C: Public Official Responses
Dist. Highways (m) 1.593** (0.544) [0.407] 732 0.965 53.23 1,041
Travel Time to Highway (mins) 0.004™ (0.001) [0.001] 732 0.991 0.15 19.30
Share Single-Family 0.024 (0.028) [0.017] 732 0.961 - 71.06
Min. Lot Size (sq ft) 0.767 (1.057) [2.454] 725 0.859 - 7,926
Falsification:

Dist. Lakes & Parkways (m) -0.370 (0.499) [0.375] 732 0.836 - 1,007

Note: This table presents parameter a1 (column 1) from Equations 2 (Panel A) and 1 (Panels B and C). In Panel
A, the dependent variables are housing characteristics, in Panel B the percentage of votes for Minnesota’s
Democratic-Farmer-Labor Party (DFL) candidates in the 1964 and 1968 congressional races, and in Panel C
local public amenities, including the Euclidean distance (dist.) in meters (m) and travel time in minutes (mins)
to highways, share of single-family-only zoned area, minimum lot size in square feet (sq ft), and distance
to lakes and associated parkways in meters. Standard errors clustered at the 2020 census block level (Panel
A), 1980 census tract level (Panel B), and 2020 census tract level (Panel C) appear in parentheses (column 2).
Robust standard errors are in brackets (column 3). The sample of census blocks is restricted to census blocks
or precincts where at least 50% of the housing was built between 1940 and 1960 and at least 50% had racial
covenants (c it = 50) for Panels A and C and greater than 0% had racial covenants (c it > 0) for Panel B. The
sample for Panel A is additionally restricted to houses built between 1940 and 1960 and those never remodeled
in terms of log built area or numbers of bedrooms, bathrooms, or floors; there is no remodeling restriction
when the dependent variable is log lot size. The effect of a 1-standard-deviation (SD) increase in covenant
enforceability intensity for statistically significant variables is given in column 6. The means of the non-log
dependent (Dep.) variables are given in column 7. * p < 0.1, ** p < 0.05, ** p < 0.01.

size across houses with different treatment intensity, underscoring that the neighborhoods
in our majority-covenanted sample built before 1948 were ex ante designed to be similar to

those built after.

4.2 Neighborhoods’ Early Resident Composition
In this section, we provide evidence on the effect of the loss of covenant enforceability on

the decisions of residents of the newly built covenanted neighborhoods, considering both
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racial composition and racial attitudes. First, we test for racial differences among initial
occupants of the newly built neighborhoods by treatment intensity. Since population data
by race are not available at census block level for 1960, we define neighborhoods at the
coarser census tract level.? Figure 5 plots the percentage of racial minority residents in
1960 against the percentage of census tracts built from 1910 to 1948 (left) and from 1949
to 1960 (right). To accommodate the coarser grid of analysis, we restrict our attention
to census tracts with at least 20% covenanted housing. There is an inverse relationship
between the percentage of tracts built between 1910 and 1948 and the tract-level percentage
of racial minority residents in 1960.2” Conversely, the relationship between the percentage
of houses built between 1949 and 1960 (post-Shelley) and the tract-level racial minority
resident share is positive. The available data for 1960 are too coarse for us to establish
causal effects with the neighborhood-level model in Equation 1, but the figure suggests
some differences in racial composition among the 1960 occupants of covenanted tracts
primarily built between 1910 and 1948 and those primarily built between 1949 and 1960,

with the latter being more racially diverse.

Figure 5: Percentage of Minority Residents (1960 Census Tracts)
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Note: The left panel shows the percentage (in percents %) of racial minority residents (measured at census
tract level) in 1960 plotted against the percentage of the tract built from 1910 to 1948. The right panel shows
the same comparison for percentage of the tract built from 1949 to 1960. This applies to census tracts in
which over 20% of the housing was covenanted.

Second, as highlighted in Section 3.2.1, we infer racial attitudes from precinct-level vote

shares for Democratic (Minnesota’s Democratic-Farmer-Labor Party, DFL) candidates in

2%6While block-level data were collected for both the population and housing census in 1960, only the housing
census information is still available.

We do not expect to observe complete racial segregation at tract level because the local racial minority
population in 1960 was too small for this to have occurred.
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the 1964 and 1968 congressional races. In Table 2 Panel B, a 1 SD increase in treatment in a
voting precinct, equivalent to 19.9 pp, corresponds to, on average, a 1.92 pp and 1.88 pp
fall in the voting percentage for Democratic congressional candidates in 1964 and 1968—a
moderate fall of 3.55% and 3.62% in the mean Democratic vote percentages in 1964 and 1968
(column 7).28 Figure 5 and Table 2 Panel B together suggest that residents who bought and
lived in covenanted neighborhoods built by 1948 were White and more racially prejudiced

than their counterparts in covenanted neighborhoods built after 1948.

4.3 Local Public Amenity Responses

Shelley marginally affected the decisions and actions of national and local public officials,
particularly decisions on where to place interstate highways in the 1960s. A 1 SD (33.5 pp)
increase in covenant enforceability intensity in a neighborhood corresponds to highway
placement on average 53.2 m further away—a 5.1% increase in the mean Euclidean distance
(Table 2 Panel C). That neighborhoods more exposed to enforceable covenants sit further
from highways implies they enjoy reduced barrier, noise, and pollution disamenity effects.
But highways also shorten commutes (Brinkman and Lin, 2024), and this amenity gain
comes at the cost of longer commutes: A 1 SD increase in treatment intensity lengthens
commutes by 0.15 mins (9 seconds). However, the amenity value of this 9-second difference
is minuscule relative to that of a 53.2 m distance from a highway: Moretti and Wheeler
(2025) find that noise and pollution effects peak within 100 m of a highway. For zoning,
we find no statistical differences from treatment from 1948 through the 1970s in terms of
either the share of area zoned for single-family use only or minimum lot size.
Falsification test: As highlighted in Section 3.2.1, lake alterations and associated park
development coincided with subdivision and covenanting. The null differences in these
amenities across treatment intensities thus serve as another falsification test, demonstrating

that covenanted neighborhoods built before and after 1948 were ex ante similar in design.?

2 Again, we use the lower cutoff of (%cov houses);; > ¢ j1060 = 0% because precincts are much larger than
census blocks. Standard errors clustered at 1980 census tract level appear in parentheses.

The baseline specifications for highways consider the 1940-1960 timeline, but since highway plans were
publicly released in 1957, we truncate our robustness sample period to 1940-1956 and find effects statistically
similar to baseline (Appendix Table C.10). In addition, for zoning regulations and distance to lakes and
parkways, we use (%built < 1948);; and control for time to build. When we use (%start < 1948);; and time to
housing start as control, we again find results statistically similar to baseline (Appendix Table C.10).
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In summary, we find evidence that the loss of covenant enforceability under Shelley
affected the decisions of developers to a larger extent and local and national public officials
to a smaller extent, with consequences for neighborhoods’ built environment. Suggestive
and empirical evidence also indicates that both the racial makeup and racial attitudes of

residents in the 1960s varied with neighborhoods” exposure to enforceable covenants.

5. Long-Run Outcomes

This section studies the long-run consequences of Shelley for racial segregation, racial
attitudes, and housing values, tracing how initial differences in the neighborhood built
environment and residential composition continued to shape neighborhood outcomes
decades later. The effects measured here are a composite of the early responses of
developers, public officials, and initial residents to Shelley, their persistence over time, and

decisions made by agents in the housing market between the mid-20th century and today.

5.1 Racial Segregation 1980-2020
The treatment had a long-run effect on racial segregation in residency and ownership. The
estimated parameter a1 from Equation 1 is shown in Table 3 for the baseline sample of
neighborhoods, with the dependent variables being the percentages of White, Black, and
other racial minority residents over 1980-2020 and of owner-occupied housing units by race
over 1980-2010.% Standard errors clustered at census tract—year level are in parentheses.
A 1 SD (33.5 pp) increase in treatment intensity in a neighborhood corresponds,
on average, to a 0.4-1.5 pp increase in the percentage of White residents within the
neighborhood from 1980 to 2020. This effect accounts for approximately 0.4-1.7% of the
mean neighborhood White resident percentage between 1980 and 2020 (the number in
column 6 divided by that in column 7 in Table 3). In contrast, a 1 SD increase in treatment
intensity corresponds to a 0.6 pp lower Black resident percentage and 0.3-1.1 pp lower
percentage of residents of other races, an effect explaining 13-24% and 6-23% of the
mean neighborhood Black and other minority resident percentages, respectively, between
1980 and 2020. Thus, treatment has exerted economically meaningful effects on resident

segregation by race over the past five decades.

30The Census Bureau did not release block-level statistics on owner-occupied housing units by race for 2020
(Ruggles, 2024).
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The impact on segregation in homeownership by race is also significant and persistent.
A 15D increment in treatment intensity corresponds to a 1.5-2.5 pp increase in the numbers
of White owner-occupied housing units, a 0.3 pp fall in Black owner-occupied units, and a
0.3-0.5 pp fall in units occupied by owners of other racial minorities between 1980 and
2010.% These effects account for 1.7-3%, 23%, and 13-29% of the average neighborhood
White, Black, and other racial minority shares of owner-occupied housing units, respectively,
over 1980-2010. A comparison of the results in Panels A-C and Panels D-F shows that
the persistent effects are slightly more substantial in percentage terms for segregation in
ownership than for segregation in residency, which affects both renters and homeowners.
This finding is expected, as homeownership is a more persistent outcome than renting.

For the five-decade period, the estimated coefficients are statistically similar across all
census years, except for a statistical increase in absolute terms in the estimated parameters
for the Black resident percentage for 1990-2000.% The rise in the segregation effects between
1990 and 2000 could be due to the overall increase in the county population or rise in the
Black population share during that period (see Appendix Table A.4). In addition, although
the estimated parameters are almost always statistically similar across the five census
years, the average persistent impact as a share of the mean degree of racial segregation in
residency and homeownership decreases over time for Black and other racial minorities
(as can be seen from dividing the number in column 6 by that in column 7 in Table 3).

The effects on White resident and homeowner segregation remained relatively consistent

31We cannot estimate the impact on 1980 housing units occupied by owners of other racial minorities because
this group accounted for only 3% of the county’s population in 1980 and there was no variation in its
homeownership rates across the neighborhoods in the baseline sample. Additionally, the census lacks a
complete race breakdown for owner-occupied units for all census blocks, resulting in fewer observations for
1980. Note also that the dependent variable means (column 7) should not sum to 100 across all races when
we consider homeownership segregation (Panels D-F), as we calculate the baseline measure by dividing
the race-specific number of owner-occupied housing units by the total number of owner-occupied and
renter-occupied housing units in the neighborhood. See Section 6 for alternative measures.

2In Appendix Figure C.2, the effects on White and other racial minority residents and homeowners are
primarily driven by neighborhoods where 51-75% of the units were built in 1940-1960, while the effects
on Black residents and homeowners are primarily driven by neighborhoods where 76-100% of the units
were built in 1940-1960. For both homeowners and residents, the effects on other racial minorities arise
mostly from effects on Asians and Pacific Islanders; see Appendix Table C.2. For this table, we show only
the effects on American Indians and Asians and Pacific Islanders, as these are the only two groups in the
other racial minority category with data for each of the census years over 1980-2020.

3The p-values from the Hausman test for differences in parameter estimates 1 over time are mostly greater
than 0.1, except for the Black resident percentage for 1990-2000, which has a p-value of 0.032.

31



Table 3: Racial Segregation 1980-2020

N s.e. s.e. R2 Effect of Mean of
! (cluster) [robust] 1SDincrease  Dep. Variable

@) (2) ) OIS (6) )
Panel A Dependent Variable: Percentage of White Residents
1980 0.012**  (0.004)  [0.005] 830 0.151 0.41 97.84
1990 0.017*  (0.007)  [0.007] 830 0.191 0.56 96.42
2000 0.034**  (0.012)  [0.012] 795 0.330 1.15 92.48
2010 0.043*  (0.019)  [0.018] 791 0.416 1.45 87.28
2020  0.038" (0.020) [0.022] 731 0.428 1.27 77.17
Panel B Dependent Variable: Percentage of Black Residents
1980  -0.003 (0.002)  [0.003] 830 0.127 - 0.71
1990  -0.002  (0.003)  [0.004] 830 0.220 - 1.41
2000 -0.018™*  (0.006)  [0.007] 795 0.308 -0.60 2.54
2010 -0.017* (0.010) [0.011] 791 0.325 -0.58 4.48
2020  -0.005 (0.013)  [0.014] 731 0.327 - 5.03
Panel C Dependent Variable: Percentage of Other Minority Residents
1980 -0.009"  (0.004)  [0.004] 830 0.131 -0.30 1.45
1990 -0.015"  (0.006)  [0.006] 830 0.127 -0.50 2.16
2000 -0.016  (0.010)  [0.010] 795 0.205 - 497
2010 -0.026*  (0.014)  [0.013] 791 0.323 -0.88 8.24
2020 -0.033*  (0.018)  [0.018] 731 0.341 -1.10 17.80
Panel D Dependent Variable: Percentage of White Owner-Occupied Housing Units
1980  0.007 (0.018)  [0.020] 649 0.240 - 92.22
1990 0.046™  (0.018)  [0.021] 830 0.274 1.53 89.20
2000 0.064™*  (0.019)  [0.022] 795 0.273 2.16 88.73
2010 0.074™  (0.025)  [0.025] 791 0.346 2.48 83.52
Panel E Dependent Variable: Percentage of Black Owner-Occupied Housing Units
1980  0.000 (0.000)  [0.000] 649 0.503 - 0.19
1990  -0.002  (0.002)  [0.003] 830 0.182 - 0.78
2000 -0.010"  (0.005)  [0.005] 795 0.277 -0.34 1.45
2010 -0.007  (0.006)  [0.005] 791 0.202 - 1.84
Panel F Dependent Variable: Percentage of Other Minority Owner-Occupied Housing Units
1990 -0.009*  (0.003)  [0.003] 830 0.110 -0.29 1.00
2000 -0.013"  (0.006)  [0.006] 795 0.149 -0.45 2.16
2010 -0.014*  (0.008)  [0.008] 791 0.196 -0.45 3.59

Notes: This table displays the parameter estimate a7 (column 1) from Equation 1. The dependent variables are
resident percentages by race (Panels A-C) and percentages of owner-occupied housing units by race (Panels
D-F) over time. The housing characteristics X; include the mean log of lot size and built area, mean number
of bedrooms and bathrooms, and the share of houses with fewer than or equal to 1.75 floors in a census block.
Standard errors clustered at census tract level are in parentheses (column 2). Robust standard errors in brackets
(column 3). The sample of census blocks is limited to those where at least 50% of the block was built between
1940 and 1960 and at least 50% had racial covenants (c it 2 50). Column 6 is the effect of a 1-standard-deviation
(SD) increase in intensity of the covenant enforceability treatment for statistically significant variables. Column
7 shows means of the dependent (Dep.) variables. * p < 0.1, ** p < 0.05, ** p < 0.01.

between 1990 to 2020. Thus, similarly to the effects of the HOLC (Aaronson et al., 2021),

the impact of the loss of racial covenant enforceability on racial segregation began to decay
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only in the 21st century, especially for other racial minorities.

While the effects on other racial minorities prevailed throughout the past five decades,
the effects on Black residents and owners appeared only in the 21st century. From 1980 to
2000, the percentages of Black and other racial minority residents in the metro area grew
similarly (Appendix Table A.4); however, the mean percentage of Black residents increased
from 0.7% to 2.5%, while that of other racial minorities rose from 1.5% to 5% in our
baseline sample (Table 3 column 7). This suggests that during the 1980s and 1990s, Black
residents mostly lived in neighborhoods outside our sample of covenanted neighborhoods
in historically lower-middle- and middle-income areas—a market segment that became

widely accessible in pricing for Black residents and homeowners only recently.

5.2 Racial Attitudes in 2020

Next, we infer racial attitudes in the present from minor civil disturbances after George
Floyd’s death in 2020. Table 4 Panel A indicates that a 1 SD increase in treatment intensity
in a census block, equivalent to 32.4 pp, corresponds, on average, to 0.005 fewer minor civil
disturbances—approximately 31.3% of the mean total number of minor civil disturbances
in a neighborhood in May 2020. We treat this evidence as suggestive because we use the
lower cutoff of (%cov houses);; > ¢ i2000 = 0% given the small variation in this outcome

when we restrict the sample to neighborhoods that were at least 50% covenanted.

5.3 Long-Run Housing Value Effects

The loss of covenant enforceability had a persistent effect on house values in the 21st
century. Table 4 Panel B shows the estimated coefficient from Equation 2. Standard errors
clustered at the 2020 census block level are in parentheses. A 1 SD increase in treatment
intensity in a neighborhood, equivalent to 33.4 pp, corresponds to, on average, 3.1% higher
2019 assessed values and 4.4% higher sales prices in 2010-2019. That the estimated assessed
value effects are slightly smaller than the estimated sale price effects implies that the
difference across treatment intensity is smaller for the former than for the latter, in line
with the findings from Avenancio-Leén and Howard (2022) that the assessed values of
Black- and Hispanic-owned houses (less likely to have been subject to higher-intensity

treatment) are higher than those of White-owned houses (likelier to have been subject to
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Table 4: Long-Run Racial Attitudes and Housing Values

» Effect of Mean of
a s.e. N R
1SD increase Dep. Variable

1) 2 G & () (6)
Panel A: Racial Attitudes in 2020
Total Minor Civil Disturbances -0.0002*** 0.00005 1,296 0.339 -0.005 0.016
Panel B: Long-Run House Value Effects
Log Assessed Value 0.0000%+ @002 11438 0733 3.089 -
(2019) [0.0001]
Log Sales Price 00013 00y 610 0414 4367 -
(2010—2019) [0.0003]

Notes: This table displays the parameter estimate ; (column 1) from Equations 1 in Panel A and 2 in Panel B.
For Panel A, the dependent variable is the number of minor civil disturbances reported after George Floyd’s
death in 2020 and includes controls for socioeconomic status (median income, college education), share of the
population under 18, median house value, and average block-level house characteristics (log lot size, log built
area, numbers of bedrooms, bathrooms, and floors). Panel B dependent variables are log assessed value (2019)
and log sales price (2010-2019); standard errors clustered at census block level appear in parentheses and
robust standard errors in brackets (column 2). The sample of census blocks is restricted to those where at
least 50% of the housing was built between 1940 and 1960. Additionally, the sample in Panel A includes no
restriction on the covenanted housing share (¢;, > 0). In Panel B, the sample includes only blocks with least 50%
covenanted housing (c it 2 50). The effect of a 1-standard-deviation (SD) increase in covenant enforceability

treatment intensity for statistically significant variables is given in column 5. The means of non-log dependent
(Dep.) variables are reported in column 6 * p < 0.1, ** p < 0.05, *** p < 0.01.

higher-intensity treatment). Thus, though the assessed value estimates include all houses
in the baseline sample, they may be biased and serve as a conservative estimate of the
21st-century house value differential across treatment intensities.

When we compare the effects on segregation with those on housing values, the impact
on housing values is evidently greater in magnitude. This is primarily because a wide range
of factors influence house prices. Even after we control for house characteristics and local
public amenities, a 1 SD increase in treatment intensity in a neighborhood corresponds, on
average, to 2.3% higher 2019 assessed values and 3.4% higher 2010-2019 sales prices (see
Appendix Table C.3 Panels A and B; further discussion in Appendix C.2). Thus, differences
in these observables do not fully account for the persistent house value differentials in the
21st century due to the loss of enforceability. The remaining variations in house values
may stem from unobservable housing characteristics that we cannot control for and from

segregation by residents’ race and racial attitudes, as detailed in Sections 5.1 and 5.2.
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Figure 6: Nonlinear House Value Effects
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Note: This figure plots the parameter estimate a1 (Own) and §,, for m = 1-25%, 26-50%, 51-75%, 76-100%,
where the omitted category is m = 0%, from Equation 3. The dependent variables are log assessed value
(2019) and log sales price [2010-2019]. Standard errors are clustered at census block level, and 90% confidence
intervals are reported. The sample of census blocks is restricted to those where at least 50% of the housing was
built between 1940 and 1960 and at least 50% was covenanted (c - 50).

The average house value effects of 3.1-4.4% also mask nonlinearities in the externalities
of heavy covenanting. Figure 6 plots the parameter estimates a1 (Own) and 3, from
Equation 3 for different treatment intensities (m = 1-25%, 26-50%, 51-75%, and 76-100%,
where the omitted category is m = 0%). The figure shows that an enforceable covenant
only on one’s own house did not affect its value: The value of racial covenant enforceability
arose only when the majority of one’s neighbors’ covenants were also enforceable. If only
1-25% of a neighborhood was treated compared to 0%, there is no statistically significant
effect on 21st-century house values. However, if 26-50%, 51-75%, and over 75% of a
neighborhood was treated, assessed values rise by 6.0%, 8.6%, and 5.5%, respectively, over
those in neighborhoods with 0% treatment, and sales prices increase by 9.1%, 9.9%, and

7.4%, respectively.

6. Robustness and Additional Results

Robustness of housing characteristics results: At baseline, we restricted the sample
to only unremodeled houses, except in the analysis of lot size, as this characteristic is
harder to adjust over time. To ensure that this choice does not drive the results on

housing characteristics, we remove the remodeling restriction and find statistically similar
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results (see Appendix Table C.1 Panel A). Additionally, to address concerns that housing
construction followed construction trends or the 1940-1960 window is too wide, we restrict
the sample to a narrower window (housing built in 1944-1953), where the (%built < 1948)
in Equation 2 refers to either at least 50% built between 1940 and 1960 (Table C.1 Panel B)
or 1944 and 1953 (Table C.1 Panel C). The results are statistically similar to baseline.
Placebo tests: There could be a threat to identification if houses built in the 1940s differed
systematically from those built in the 1950s, potentially because of WWII or stylistic changes,
confounding our treatment intensity measure. To test this threat, we run a placebo test
on neighborhoods built during the 1940-1960 period but not covenanted. In particular,
we estimate Equations 1 and 2 for the sample of neighborhoods where 0% or at most 10,
25, or 35% were covenanted (%ocov houses;j; < ¢ it = 0,10, 25, 35). Table 5 Column Group
I shows only a few statistically significant differences in racial segregation over time or
house values in noncovenanted neighborhoods built between 1940 and 1960. In fact, as the
percentage of covenanted houses in low-covenanted neighborhoods rises from at most 10%
to at most 35%, some effects start becoming statistically significant, as we would expect
(Appendix Tables C.3 Panels I-K and C.7 Column Groups I-1II.)

One might also be concerned that simply comparing uncovenanted neighborhoods
%cov houses;; < ¢;, = 0 with those that were majority covenanted is not the ideal
experiment as these neighborhoods obviously differ. Thus, we use an entropy-balancing
framework (Basri et al., 2021), which assigns weights to the placebo sample to align it with
the baseline sample based on population, share of adults over 18, and share with high
school diplomas at the census block group level. Again, we find very few statistically
significant differences in racial segregation in the sample of uncovenanted neighborhoods
with the entropy-balanced sample (Appendix Table C.7 Column Group IV).

If houses built in the 1940s were simply larger than those from the 1950s because of
changing styles or post-WWII factors, this could confound the baseline effects in Table
2. To test this, we estimate the house characteristic effects %cov houses;; < ¢ it = 0,10 for
houses built in 1940-1960 and 1944-1953. Appendix Table C.4 shows no differences in the
number of bathrooms or built area, but both lot size and the number of bedrooms were

smaller in the 1940s than in the 1950s in the sample of neighborhoods with little or no
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covenanting. This suggests that all the houses in our sample were designed the same and
that the drop in house size after 1948 came from the loss of covenant enforceability, in
contrast to the broader trend of houses being smaller in the 1940s than the 1950s.3*
Placebo time periods: We also examine whether placebo tests simulating alternative years
of the Shelley decision yield similarly persistent effects, which could indicate that we are
merely capturing differences between the 1940s and 1950s at baseline. The placebo time
periods are 1920-1940 (with 1930 as the year of the “Shelley” decision), 1927-1947 (1935,
respectively), 1928-1948 (1936), 1945-1964 (1954), 1949-1969 (1957), 1950-1970 (1958), 1951-
1971 (1959), and 1952-1972 (1960). Appendix Table C.9 shows only 4 statistically significant
a1 estimates out of 136 regressions on racial segregation and house price differentials.
Spatial spillovers: At baseline, we compared census blocks within census tracts to control
for unobserved location quality. However, if the spatial spillovers from racial covenants
extended beyond tracts, the choice of tract fixed effects could attenuate or amplify the
baseline estimates. Accordingly, we estimate Equations 1 and 2 for the baseline sample of
neighborhoods with fixed effects for zip codes, which cover, on average, 6.5 times more
housing units than census tracts. In Table 5 Column Group II, the estimates with zip code
tixed effects are overall statistically similar to baseline—if anything, slightly attenuated in
the case of segregation in homeownership (see Appendix Table C.5 Column Group III for
robustness of the ownership results). This downward bias is consistent with our finding
that racial covenants were applied in transition lower-middle- and middle-income regions
of likely lower-to-intermediate quality within the larger metropolitan area.

Alternative house and neighborhood samples: The baseline sample is restricted to census
blocks where at least 50% of the lots were covenanted and at least 50% of the houses were
built between 1940 and 1960. To ensure that the 50% cutoff points do not drive the baseline
results, we use a more conservative sample of census blocks where at least 75% of the
houses were built between 1940 and 1960 and at least 75% of the houses were covenanted

(¢j; 2 75). This restriction shrinks the baseline sample by approximately one-third. In

3The number of floors in the 1940s is larger than that in the 1950s in both our sample and the placebo sample.
To ensure that this difference does not drive the results, we control in the baseline segregation specification
for all housing characteristics, including number of floors. The house value estimates controlling for house
characteristics (including number of floors) are also statistically significant (Appendix Table C.3 Panel A).
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Table 5: Robustness: Long-Run Racial Segregation and Housing Value Effects

Samples/ D In) (IIT)
Models Placebo Test (c it = 0) Nk(j): ZIP Code FE >75% built 1940-1960 & ¢ =75
a1 s.e. N R? a1 s.e. R? a1 s.e. N R?

(1) (2) G @ (5) (6) (7) (8) © @10 (1)

Panel A Dependent Variable: Percentage of White Residents

1980 0.006  (0.004) 5,304 0.756 0.013** (0.003) 0.151 0.013* (0.005) 555 0.154
1990 0.004 (0.004) 5448 0.753 0.017* (0.005) 0.141 0.018" (0.010) 558 0.191
2000 0.004 (0.007) 5,334 0.760 0.035** (0.012) 0.253 0.022 (0.014) 513 0.308
2010 0.016™ (0.008) 5,226 0.669 0.039* (0.021) 0.274 0.043* (0.022) 483 0.368
2020 0.018* (0.011) 4,754 0.624 0.039* (0.020) 0.280 0.015 (0.022) 430 0.475
Panel B Dependent Variable: Percentage of Black Residents

1980 -0.005 (0.003) 5,304 0.822 -0.004 (0.003) 0.199 -0.007* (0.004) 555 0.179
1990 -0.001  (0.003) 5448 0.826 -0.004 (0.004) 0.202 -0.003 (0.005) 558 0.256
2000 -0.002  (0.004) 5,334 0.761 -0.020" (0.009) 0.230 -0.015* (0.008) 513  0.292
2010 -0.003  (0.006) 5,226 0.607 -0.014 (0.010) 0.235 -0.020* (0.011) 483 0.268
2020 -0.016™ (0.006) 4,754 0.591 -0.001 (0.011) 0.252 -0.004 (0.015) 430 0.311
Panel C Dependent Variable: Percentage of Other Minority Residents

1980 -0.001  (0.003) 5,304 0.269 -0.010"* (0.002) 0.066 -0.006 (0.004) 555 0.137
1990 -0.002  (0.004) 5448 0.298 -0.014" (0.006) 0.072 -0.015* (0.007) 558 0.148
2000 -0.002  (0.005) 5,334 0425 -0.016 (0.009) 0.134 -0.007 (0.012) 513 0.203
2010 -0.013* (0.006) 5,226 0.419 -0.026 (0.015) 0.193 -0.023 (0.018) 483 0.310
2020 -0.002  (0.010) 4,754 0.369 -0.037* (0.013) 0.197 -0.011 (0.020) 430 0.407
Panel D Dependent Variable: House Values

Log Ass.

Value -0.0002 (0.0002) 53,975 0.608 0.0007 (0.0006) 0.589 0.0005* (0.0002) 6,764 0.776
Log Sales

Price 0.0004 (0.0003) 21,653 0.408 0.0013* (0.0007) 0.348 0.0010* (0.0004) 2,609 0.423

Note: This table plots the parameter a1 (column 1) from Equation 1 in Panels A-C and Equation 2 in Panel D. In
Panels A-C, the dependent variables are the percentages of residents by race over time, and standard errors are
clustered at census tract level. In Panel D, the dependent variables are log assessed value (2019) and log sales
price (2010-2019), and standard errors are clustered at census block level. The first sample of census blocks
(Column Group I) is restricted to census blocks where at least 50% of the housing was built between 1940 and
1960 and 0% had racial covenants (¢, = 0). Column Group Il uses the baseline sample with zip code fixed effects
(FE) (17x(j)) and standard errors clustered at the zip code level. The last sample of census blocks (Column Group
IIT) is restricted to census blocks where at least 75% of the houses were built between 1940 and 1960 and at least
75% had racial covenants (gjt >75). *p <0.1,*p <0.05**p < 0.01.

Table 5 and Appendix Table C.5 Column Group IV, the estimates on racial segregation in

residency and homeownership and house values are again statistically similar to baseline,
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albeit with larger standard errors due to a smaller sample size.®

Alternative ownership measures: At baseline, we calculated the percentage of owner-
occupied housing units across different racial groups by dividing the race-specific number
of owner-occupied units by the total number of neighborhood occupied units (both owned
and rented) within a census block over time. Our first alternative measure divides the
race-specific number of owner-occupied units by the total number of units, including
vacant ones. Appendix Table C.5 Column Group I shows these effects are statistically
similar to baseline, so vacant units do not drive the results. The second alternative
measure divides the race-specific number of owner-occupied units by only the number of
owner-occupied units within the census block, which may yield different estimates from
baseline if homeownership rates vary significantly across space or time. For the Black
and other racial minority categories, the estimates are similar to baseline, but those for
White owner-occupied housing units shrink by approximately half (see Appendix Table
C.5 Column Group II). This finding implies that racial covenants had a less persistent effect
on White homeowners but persistently affected the choice of owning versus renting for
White residents in the covenanted neighborhoods built between 1940 and 1960.
Additional controls: Our baseline estimates could be driven by not only the persistent
effect of covenant enforcement but also the differences in socioeconomic status (SES) across
racial groups. Accordingly, we add controls for population and population share over 18 at
census block level and population share with more than a high school diploma and median
income at census block group level to Equations 1 and 2 in the baseline models.** These
SES controls produce no statistical change in the baseline results (Appendix Tables C.3
Panel C and C.6 Column Group I). We also control for time to housing start in addition to time
to build in the baseline models for long-run outcomes and find statistically similar effects
(Appendix Tables C.3 Panel D and C.6 Column Group II). One may also be concerned that
the language in racial covenant contracts—specifically, which and how many racial and

ethnic groups are targeted (Appendix Figure B.1), affects our baseline results. However,

% Additionally, when we restrict the sample to a narrower window (housing built in 1944-1953), where
(%obuilt < 1948);; in Equation 2 refers to at least 50% built between 1940 and 1960, we find that our results
are statistically similar to baseline house value differentials (Table C.3 Panel H).

%We do not include education and income statistics for the 1980 model as they are reported only at tract
level and thus are already accounted for by the tract-year fixed effects.
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when we control for the total number of racial groups listed in the covenant language in the
segregation and housing value models, we observe effects statistically similar to baseline
(Appendix Tables C.3 Panel G and C.6 Column Group V). Last, the baseline model for
segregation controls for house characteristics but not housing values, as we do not have
those for 1980 and 1990. In Appendix Table C.8, we control for median housing values at
block group level for 2000-2020 and sales prices for 2010 and 2020. The estimates remain
statistically similar to baseline.%

Anticipation effects: Recall from Section 3.4 that to rule out anticipation effects, we
redefined our treatment intensity variable to capture the percentage of the neighborhood
built between 1940 and 1946 or 1947 and considered only neighborhoods at least 50% built
between 1940 and 1946 or 1947 and between 1949 and 1960. The sample for Appendix
Tables C.3 Panels E and F and C.6 Column Groups III and IV excludes both 1947 and 1948
or just 1948 and yields results overall statistically similar to baseline.

Property teardown rates: The data on house build year are from 2019 tax assessor records.
However, if teardown rates vary with treatment intensity, then the treatment effect could
be positively or negatively confounded by this measurement error. Accordingly, we study
teardown rates over time in American Housing Survey (AHS) data. While these lack the
exact year when houses were built, the year-of-construction categories coincide well with
the build years of our sample neighborhoods. We plot the difference in the teardown
rate for houses built in 1940-1949 and 1950-1959 from 1974, the first year of the AHS,
for Minneapolis metro area in Appendix Figure C.3. While we cannot completely rule
out that houses with racial covenants in the 1940-1949 and 1950-1959 categories differed
in teardown rates, as the AHS categories include both noncovenanted properties (not
included in our baseline sample) and covenanted properties, the fact that the ¢-test shows
the teardown difference is not statistically different from zero for any sample year reduces
the possibility of a teardown bias in our estimation.

Alternative empirical design: The baseline empirical design restricts attention to majority-

covenanted neighborhoods (to control for the endogenous choice to covenant) and uses

¥One may be concerned that a correlation between the covenant enforceability treatment and
(mean time to build/start);; drives our key results; however, omitting the (mean time to build/start)
control yields results comparable to all the baseline estimates (untabulated results available upon request).
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the 1948 ruling and 1940-1960 timeline to construct the treatment intensity—an approach
that, we argue, delivers the cleanest causal estimates of the impact of loss of covenant
enforceability. An alternative empirical design might instead compare covenanted neigh-
borhoods built by 1948 with covenanted neighborhoods built after 1948 and uncovenanted
neighborhoods built between 1940 and 1960, but we believe this does not adequately
control for unobserved differences between neighborhoods with and without enforceable
covenants. Nevertheless, we find effects mostly similar to baseline with this design, which

we offer as additional suggestive evidence (see Appendix Section C.1).

7. Conclusion

Rational choice models in economics and law posit that the law regulates societally
(sub)optimal economic behavior through incentives and models discrimination as an
inefficiency arising from market frictions (Becker, 2010). Game-theoretic models in
economics and law, in contrast, characterize laws as setting focal points, aligning beliefs
and expectations to help market agents coordinate on a given equilibrium among multiple
possible equilibria, including discriminatory ones (Basu, 2017). Our historical setting
lets us test the effects of a shock to beliefs about public enforcement of a discriminatory
law—albeit with explicit allowance for continued private discrimination—within the latter
framework. We find that without the force of the courts behind them, racial covenants lost
their power to tightly coordinate discrimination in the housing market.

Specifically, we exploit the time to housing start and time to build and a 1948 US
Supreme Court ruling that made racial covenants unenforceable in court. By combining
new microdata on racial covenants from individual parcels in the Minneapolis metro area
with census and assessor data, we obtain quasi-experimental variation at the individual
house and neighborhood levels in the enforceability of racial covenants. We find that
differences in early responses of developers, public officials, and initial residents to the loss
of enforceability anchored the sample neighborhoods over time such that 6-24% of the
observed neighborhood racial segregation from 1980 to 2020 and 3.1-4.4% of the house
price differentials in the 21st century can be causally linked to racial covenants. In sum, in

a context characterized by long-lasting investments and gradual adjustments over time, a
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historical discriminatory law fostered coordination on an exclusionary initial equilibrium
that persisted long after the courts ceased to enforce that law.

Data availability statement: The data and code for this research are available on Zenodo
at https://doi.org/10.5281/zenodo0.20786289. Some data is restricted; instructions for
access are on the Zenodo repository. Restricted datasets are only needed for intermediate

variables and do not prevent reproduction because derived variables are provided.
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