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Problem, research strategy, and 
fi ndings: Income segregation has risen in 
each of the last four decades in U.S. 
 metropolitan areas, which can have lifelong 
impacts on the health, economic productiv-
ity, and behaviors of residents. Although it is 
widely assumed that local land use regula-
tions—such as minimum lot sizes and 
growth controls—exclude low-income 
households from wealthier neighborhoods, 
the empirical research is surprisingly limited. 
We examine the relationship between land 
use regulation and segregation by income 
using new measures for the 95 biggest cities 
in the United States. We fi nd that density 
restrictions are associated with the segrega-
tion of the wealthy and middle income, but 
not the poor. We also fi nd that more local 
pressure to regulate land use is linked to 
higher rates of income segregation, but that 
more state control is connected to lower-
income segregation. 
Takeaway for practice: Density 
 restrictions do drive urban income segregation 
of the rich, not the poor, but should be 
addressed because rich enclaves create signifi -
cant metropolitan problems. Planners at the 
local level need assistance from regional and 
state efforts to ameliorate income segregation. 
Inclusionary housing requirements have a 
greater potential to reduce income segregation 
than bringing higher-income households into 
lower-income parts of the city. Finally, 
comprehensive and consistent data on the 
impacts of local land use regulations should 
be collected to inform future research and 
planning practice.
Keywords: income segregation, land use 
regulations, exclusionary zoning

Do Strict Land Use 
Regulations Make 
Metropolitan Areas More 
Segregated by Income?

Michael C. Lens and Paavo Monkkonen

The rise in income inequality in the United States and other developed 
countries has garnered signifi cant media attention. Yet another type of 
income gap is also on the rise: segregation by income. Segregation by 

income increased every decade from 1970 to 2010, and in this same time 
period the share of households living in both poor and affl uent (as opposed to 
mixed-income) neighborhoods doubled (Bischoff & Reardon, 2014). This rise 
in income segregation stands in contrast to recent data showing that racial 
segregation in the United States is on the decline (Glaeser & Vigdor, 2012; 
Logan & Stults, 2011). The steady and substantial rise in income inequality 
certainly contributes to this trend, but does not fully explain the increase in 
income segregation (Reardon & Bischoff, 2011).

What, then, accounts for the increasing separation of high- and low-
income households? Many believe that local land use regulations play an 
important role, although the empirical evidence is scant. Scholars (Mills & 
Hamilton, 1997; Pendall, 2000), planners (APA, 2006) and the popular press 
(Applebaum, 2012; Thompson, 2014) argue that regulations such as mini-
mum lot sizes and growth controls make jurisdictions more socioeconomically 
homogeneous and metropolitan areas more segregated. Yet, we identify only 
one existing study on the topic (Rothwell & Massey, 2010). 

Income segregation is particularly important for planners concerned with 
social and spatial equity. The segregation of the rich—which is growing 
 rapidly in U.S. metropolitan areas—results in the hoarding of resources, 
amenities, and disproportionate political power. The segregation of the poor 
often creates neighborhoods besieged by crime and severely limits life chances 

6

About the authors: Michael C. Lens 
(mlens@ucla.edu) is an assistant professor 
of urban planning in the University of 
California, Los Angeles (UCLA) Luskin 
School of Public Affairs. He conducts 
research on low-income housing subsidies, 
neighborhood effects, and segregation by 
income and race. Paavo Monkkonen 
(paavo@luskin.ucla.edu) is an assistant 

professor of urban planning in the UCLA 
Luskin School of Public Affairs. He 
studies how housing policies shape 
property markets and patterns of social 
segregation.

Journal of the American Planning Association,
Vol. 82, No. 1, Winter 2016
DOI 10.1080/01944363.2015.1111163
© American Planning Association, Chicago, IL.

RJPA_A_1111163.indd   6RJPA_A_1111163.indd   6 10/12/15   4:07 PM10/12/15   4:07 PM

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 L

os
 A

ng
el

es
 (

U
C

L
A

)]
 a

t 1
4:

17
 2

0 
A

pr
il 

20
16

 



Lens and Monkkonen: Land Use Regulation and Segregation by Income 7

in schooling, employment, health, intergenerational mobil-
ity, and other vital outcomes. More pragmatically, local 
economies require income diversity: It is not sustainable or 
effi cient for low-wage workers to travel long distances to 
work where higher-income households spend money.

The minimal scholarship on the nexus between land 
use regulations and income segregation is noteworthy 
because while local governments have little direct control 
over an issue like income inequality, land use regulation is 
one of the major powers held by local governments in the 
United States. If modifi cations to land use regulations can 
combat income segregation, it is vital that planners and 
policymakers know specifi cally how those modifi cations 
should be made. 

In this study, we take advantage of recent advances in 
tools to measure income segregation and land use regula-
tions (Gyourko, Saiz, & Summers, 2008; Reardon, 2009; 
Reardon & Bischoff, 2011; Reardon & O’Sullivan, 2004). 
These tools allow us to determine the precise land use 
 regulation processes that have the greatest effect on overall 
levels of segregation, and the segregation of the rich and 
poor specifi cally. 

We conclude that land use regulation affects income 
segregation, but some aspects matter much more than 
others. First, the local nature of planning and greater 
pressure from multiple local interest groups on residential 
development exacerbates the tendency to segregate by 
income. At the same time, income segregation is lower 
when state governments have more power over land use 
decision-making processes. Taken together, this suggests 
planners and policymakers should push for greater state or 
regional land use authority. 

Echoing previous research (Rothwell & Massey, 2010), 
we also fi nd that density restrictions are associated with 
higher-income segregation, and should be relaxed where 
possible. However, density restrictions appear to lead to the 
segregation of the affl uent, not the poor, which go against 
assumptions that connect density restrictions to the exclu-
sion of the poor from suburban jurisdictions. We also fi nd 
that the complexity of the municipal review process, mea-
sured by the number of approvals that local governments 
require for new housing developments, is strongly related 
to the segregation of low-income households. 

Here, we fi rst discuss the mechanisms through which 
land use regulations are thought to shape income segrega-
tion and summarize relevant empirical research on the 
topic. In the next section, we describe the data and 
 methods used, and then report the results of the 
 econometric analysis in the penultimate section. We 
 describe how we come to our recommendations for 
 planning practice in the fi nal section. 

How Might Land Use Regulations 
Affect Income Segregation?

There are two primary explanations for income segrega-
tion, or the tendency of households with similar levels of 
income to live near one another. Some scholars argue that 
income segregation results from an effi cient sorting process: 
Households move into neighborhoods that offer them the 
best combination of housing and local amenities that they 
can afford (Oates, 1981; Tiebout, 1956). Yet, other scholars 
argue that segregation (by race or income) also arises from 
policies and collective efforts to exclude certain groups—
low-income or minority households, for example—from 
areas preferred by those with the power to do so. Although 
this structural source of racial segregation is well docu-
mented (Massey & Denton, 1993; Pendall, 2000), there are 
few empirical studies on income segregation.

Many factors shape a metropolitan area’s overall level 
of income segregation, including a) inequality, b) popula-
tion size, c) growth rates, d) density, and e) political 
 fragmentation. To begin, the presence of income inequality 
itself is a critical if insuffi cient catalyst for income segrega-
tion: A number of studies have shown that income in-
equality is positively associated with income segregation 
across cities (Reardon & Bischoff, 2011; Watson, 2009; 
Watson, Carlino, & Ellen, 2006). Interestingly, income 
inequality at the upper end of the distribution—income 
concentration in the hands of the very rich, as opposed to 
just the rich—plays a bigger role in explaining income 
segregation than the concentration of poverty among the 
very poor. That is to say, recent increases in income segre-
gation are driven more by the rich getting richer than the 
poor  getting poorer. Reardon and Bischoff (2011) also fi nd 
that the rise in economic inequality seems to have in-
creased the segregation of affl uence, but not of poverty. 

The size and growth rate of a metropolitan area also 
help explain the extent to which income segregation 
 occurs. There is less segregation by income in smaller 
metropolitan areas (Reardon & Bischoff, 2011), probably 
because households have fewer residential choices and 
neighborhoods are less differentiated (Mills & Hamilton, 
1997). The relationship between population growth and 
income segregation is nonlinear: It appears that income 
segregation advances most rapidly when metropolitan areas 
are either stagnant or fast growing, and not during periods 
of steady population growth (Watson et al., 2006).

The relationship between urban form and income 
segregation is complex, but certain types of urban form, 
in particular low-density development patterns, can 
contribute to income segregation. Higher population 
densities, in contrast, could lead to greater integration if 
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neighborhoods include more multifamily and smaller 
housing units. However, density is also associated with 
larger cities and more competitive land and housing 
markets (Pendall & Carruthers, 2003; Yang & Jargowsky, 
2006). Pendall and Carruthers (2003) fi nd that higher 
density is associated with greater levels of income segrega-
tion, although this does not hold in the highest-density 
metropolitan areas. Yang and Jargowsky (2006) show that 
decentralized development patterns and sprawl encourage 
income segregation. 

Last, metropolitan fragmentation is also thought to 
contribute to income segregation. The U.S. system of 
multiple incorporated cities in each metropolitan area, 
most of which have the power to regulate land use within 
their borders, differs from most countries. Metropolitan 
areas with more than a million residents in the United 
States can have dozens or even hundreds of separate 
 jurisdictions, each of which have control over their land 
use. Given that many suburban jurisdictions are created to 
cater to households with similar tax and spending 
 preferences (Oates, 1981; Tiebout, 1956), it follows that 
fragmentation would lead to relatively homogenous com-
munities. Thus, metropolitan areas with a greater number 
of jurisdictions are expected to have greater levels of in-
come and racial segregation (Jimenez & Hendrick, 2010). 
 Empirical research confi rms this. For example, Yang and 
Jargowsky (2006) fi nd that the number of governments per 
100,000 persons in a metropolitan area is positively 
 associated with income segregation. 

The wider planning community assumes a direct 
connection between land use regulation and income segre-
gation in spite of limited empirical evidence. The APA 
(2006) adopted its most recent policy guide on housing in 
2006; one of its central positions is to reduce barriers to 
housing opportunity, which include “…large lot zoning, 
restrictive single family defi nitions, minimum square 
footage for single family homes, housing location policies, 
expensive subdivision design standards, prohibitions 
against manufactured housing, [and] time-consuming 
permitting and approval processes” (p. 5). 

APA’s underlying assumption is that these regulations 
reduce housing options for low-income households who 
cannot afford large single-family homes. This makes some 
cities and neighborhoods unaffordable for lower- and 
middle-income households, leading to greater neighbor-
hood homogeneity and higher metropolitan income segre-
gation. The popular media also often cites the impact of 
housing regulation on affordability and by extension their 
role in income segregation (Applebaum, 2012; Thompson, 
2014). However, the social science evidence on this 
 relationship is scant.

Low-density zoning is the most heavily studied dimen-
sion of municipal land use control because it is thought to 
be the zoning practice most likely to exclude low-income 
and minority groups from neighborhoods and cities 
( Ihlanfeldt, 2004). Pendall (2000), for  example, fi nds that 
low-density zoning is a “potent exclusionary land use 
control and that building permit caps warrant caution” 
(p. 130). Further, he fi nds little evidence connecting other 
types of land use regulations with the exclusion of minority 
households. Pendall connects low-density zoning to 
 economic and racial exclusion through a multipart chain: 
The fi rst and  second links are the low-density zoning 
reduction in overall housing growth and multifamily 
housing, followed by a reduction in rental units and 
 affordability that constitute the third and fourth links. This 
leads fi nally to “dampened growth in the minority popula-
tion” (Pendall 2000, p. 138). 

Another study looks at the effects of urban contain-
ment policies designed to infl uence urban form, such as 
growth boundaries, on racial segregation (Nelson, Sanchez, 
& Dawkins, 2004). Its authors fi nd that growth boundar-
ies are associated with a decrease in segregation between 
White and Black households, providing contrary evidence 
to the broad argument that more heavily regulated cities 
are more segregated. Nelson et al. (2004) did not examine 
income segregation in this study. 

The most recent and germane study on this topic is by 
Rothwell and Massey (2010). In an analysis of 50 metro-
politan areas, Rothwell and Massey use survey data 
 developed by Pendall, Puentes, and Martin (2006) to 
measure land use regulation and measures of income 
segregation. Rothwell and Massey suggest that simple 
 models are insuffi cient to identify the contribution of land 
use regulations to income segregation. In some cases, they 
argue, the income segregation could have come fi rst, and 
jurisdictions with high proportions of wealthy households 
might later implement restrictive land use policies to 
protect this status quo. In prior work, Ihlanfeldt (2004) 
also argues that it is diffi cult to isolate the effects of land 
use regulations on income segregation because of the 
tendency for higher-income jurisdictions to enact such 
regulations. To address this problem, Rothwell and Massey 
use the year of statehood and population density in 1910 
as instrumental variables to test their hypothesis. They fi nd 
that places with more restrictions on density have higher 
levels of income segregation. 

In sum, existing research fi nds that several factors 
under the purview of planners affect segregation by income 
and/or race, including metropolitan fragmentation, urban 
form, and land use zoning. With respect to zoning—the 
focus of this study—existing research fails to provide 
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Lens and Monkkonen: Land Use Regulation and Segregation by Income 9

planners with specifi c pathways through which land use 
regulations affect income segregation. We can conclude 
that density restrictions lead to increased income and racial 
segregation, but it is less clear how other forms of land use 
regulation affect income segregation. Furthermore, income 
segregation is complex: It is unclear from existing research 
if density restrictions increase segregation by isolating the 
poor, the wealthy, or both. If planners can help reduce 
income segregation, these efforts will have effects beyond 
merely infl uencing where people live. Spatial concentra-
tions of poverty and wealth lead to unequal access to jobs, 
schools, and safe neighborhoods, and exacerbate negative 
life outcomes for low-income households.

Measuring Income Segregation and 
Land Use Regulation

To examine whether certain types of land use regula-
tions exacerbate income segregation, both concepts must 
be measured accurately. In this study we improve upon 
Rothwell and Massey (2010) with a new source of data on 
land use regulation (Gyourko et al., 2008) and new mea-
sures of income segregation (Reardon & O’Sullivan, 2004) 
across 95 metropolitan areas in 2000 and 2010. These new 
measures and data sources allow for a rich investigation: 
We have comprehensive detail on the nature of land use 
regulations, and we can measure income segregation for 
different income groups to identify effects on the segrega-
tion of the rich and the segregation of the poor, separately. 
(For a detailed discussion of the data sources and methods 
used, please see the Technical Appendix.)

Land use regulation is a broad concept, and the rules 
that govern land use range from building safety require-
ments to urban growth boundaries to direct control over 
the specifi c uses of land. Gyourko et al.’s (2008) survey, the 
Wharton Residential Land Use Regulation Index 
(WRLURI), was developed from surveys of nearly 2,000 
municipalities across the country in 11 categories or 
 subindexes of regulation, which range from the number of 
approvals needed for a project to the presence of open 
space requirements. Table 1 lists the different subindexes 
and their defi nitions. 

For each of the 11 categories of the WRLURI, higher 
numbers indicate more restrictiveness or stringent rules 
that can provide barriers to housing development. The idea 
of stringency differs across categories of regulation; for 
example, in the case of project or zoning approvals, a more 
stringently regulated city is simply one with more indepen-
dent agencies from which developers must get permission. 
Cities with open space requirements or impact fees are 
considered to be more restrictive, and these subindexes 
indicate this. The local political pressure subindex is more 
complex. It is a sum of a number of rankings (from 1 to 5) 
of the level of involvement and the importance of various 
local groups (e.g., city council, community groups, and 
citizens) in local development decisions. 

The overall WRLURI is a summation of standardized 
values of these subindexes; thus, it is interpreted as a broad 
measure of regulatory restrictiveness. While the WRLURI 
is not a perfect measure of land use regulation, it has 
become a common indicator of regulation for various 
studies of housing markets and has important impacts on 
prices and volatility (Huang & Tang, 2012; Saiz, 2010).

Table 1. Subindexes of the Wharton Residential Land Use Regulation Index. 

Subindex Defi nition
Number (type) of component 

variables

Local assembly Are community meetings or assemblies required prior to rezoning requests? 1 (yes/no variable)

Supply restrictions Explicit caps on new units 6 (yes/no variables)

Density restrictions Minimum lot size 2 (yes/no variables)

Open space Are there open space requirements? 1 (yes/no variable)

Exactions Are developers required to pay their share of costs of infrastructure improvement? 1 (yes/no variable)

Approval delay What is the average duration of the approval process? 8 (months for different types of projects)

Local political pressure Involvement by local actors in the development process 11 (rankings of level of importance/
involvement)

State political involvement Degree to which state facilitates land use restrictions 2 (rankings)

State court involvement Tendency of courts to uphold impact fees, fair-share development 
requirements, building moratoria, and exclusionary zoning 

1 (ranking)

Local zoning approval How many groups have to approve zoning changes? 7 (yes/no variables)

Local project approval How many groups have to approve projects that do not require zoning changes? 6 (yes/no variables)

Source: Data from Gyourko et al. (2008).
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Rothwell and Massey (2010) use a survey on density 
restrictions conducted by Pendall et al. (2006); there are 
costs and benefi ts to using the WRLURI in its place. The 
fi rst advantage of the WRLURI is that it covers more 
 metropolitan areas. We are able to cover the 95 metropoli-
tan statistical areas (MSAs) with a population greater than 
500,000, a sample that is nearly double the size that would 
be possible with the Pendall et al. (2006) survey. On the 
other hand, the Pendall et al. survey covers more jurisdic-
tions per MSA than does the WRLURI. Because the metro-
politan measure of regulation is an aggregation of measures 
calculated for each city, it is important to have data for a 
signifi cant number of cities in each metropolitan area.

The availability of more recent data also makes our 
study’s contribution signifi cant. Rothwell and Massey 
(2010) use 2003 survey data on land use regulations to 
predict income segregation levels in 2000 and the change 
in income segregation from 1990 to 2000. Pendall et al.’s 
(2006) survey includes questions on the regulatory 
 environment 10 years ago, fi nding that regulations do not 
change over that time period. However, survey responses 
about the past are notoriously unreliable (Sudman & 
Bradburn, 1973; Tourangeau, 1999). The WRLURI survey 
data we use is from 2005, and is used to predict segrega-
tion outcomes in 2010. This is not perfect, but is better 
than using determinants measured in the future to predict 
outcomes in the past. 

Finally, the WRLURI is substantively broader than the 
Pendall et al. (2006) survey, which also creates advantages 
and disadvantages. Pendall et al. likely collected more 
accurate data given the reduced scope of the survey. On the 
other hand, the vast array of zoning mechanisms available 
in the WRLURI survey allows for tests of the effects of 
various aspects of zoning on income segregation. 

Segregation is a phenomenon that occurs at the 
 metropolitan scale, whereas most land use regulations in 
the United States are enacted and implemented by much 
smaller jurisdictions within metropolitan areas. This creates 
a challenge for research; it might be preferable to assess the 
relationship between regulations and income segregation 
within a multilevel framework that includes city-level 
observations as well as those at the metropolitan level. 
However, the available data do not allow for this; we lack 
suffi cient surveys of regulation within metropolitan areas 
to allow us to measure variation in a valid way (in the 
typical MSA, only about a quarter of that MSA’s incorpo-
rated cities have data in the WRLURI). 

Therefore, in this study we follow other researchers 
and aggregate the city-level data on regulations to MSAs 
using weights developed by Gyourko et al. (2008), assum-
ing that collectively, highly regulated cities make highly 

regulated metropolitan areas. This is defensible in part 
because a few highly regulated places can increase MSA-
level income segregation by excluding low-income 
 households and maintaining homogenous communities. 
We acknowledge that having limited coverage within 
MSAs limits the extent to which we can test this 
 hypothesis. Accordingly, we run models where the 
 independent variable is the ratio between central city and 
the MSA’s WRLURI to identify whether income segrega-
tion is driven by stringent rules in suburban areas relative 
to less-regulated central cities. 

The dependent variables in our models are state-of-
the-art segregation indexes developed by Sean Reardon and 
colleagues (Reardon & O’Sullivan, 2004). More informa-
tion about their construction is provided in the Technical 
Appendix. Their most notable feature is that they enable us 
to assess overall levels of income segregation as well as the 
segregation of high- and low-income households. Theses 
indexes have been used to show, for example, that the 
increase in overall income segregation in U.S. metropolitan 
areas has been caused largely by the segregation of affl uent 
households (Reardon & Bischoff, 2011). It is thus possible 
to analyze whether more stringent regulation of urban 
development, as measured with the WRLURI, contributes 
to the segregation of higher- or lower-income households, 
or both. 

Evaluating the Impact of Land Use 
Regulations on Income Segregation

To test the hypothesis that MSAs with more restrictive 
regulations are more segregated, we run a number of statis-
tical models that do this by controlling for a large number 
of metropolitan characteristics. We use models similar to 
those used by Rothwell and Massey (2010). In their analy-
sis, they fi rst run regressions that employ extensive housing 
market and demographic controls and then pick the vari-
ables with the strongest associations as a set of more parsi-
monious controls. We consider these simpler, straightfor-
ward models preferable because of the high degree of 
correlation between city-level demographic and housing 
variables that make up the larger set of controls. 

Thus, our basic model has income segregation in 2010 
as the dependent variable, land use indexes as the indepen-
dent variables, and a set of control variables that includes 
population, household income Gini (a measure of income 
inequality), affl uence rate (percentage of households earn-
ing four times the federal poverty line amount), poverty 
rate, percentage non-White, population, and the number 
of jurisdictions, all measured at the MSA level in 2010. We 

RJPA_A_1111163.indd   10RJPA_A_1111163.indd   10 10/12/15   4:07 PM10/12/15   4:07 PM

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 L

os
 A

ng
el

es
 (

U
C

L
A

)]
 a

t 1
4:

17
 2

0 
A

pr
il 

20
16

 



Lens and Monkkonen: Land Use Regulation and Segregation by Income 11

obtain control variables from the U.S. Census. We also run 
models where the independent variable is the ratio between 
the WRLURI of the central city and the MSA to identify 
whether segregation is driven by stringent rules in subur-
ban areas relative to less-regulated central cities. 

It is a challenge to isolate land use regulation as a 
causal determinant of income segregation. Even if one 
establishes a correlation, the relationship may go in either 
direction; it is not clear whether exclusionary zoning causes 
jurisdictions to be more homogenous in terms of race or 
income, or if more homogenous jurisdictions tend to enact 
these regulations. To address the fact that income segrega-
tion may also affect land use regulations, Rothwell and 
Massey (2010) use an instrumental variable to isolate the 
direction of the relationship. Their results are essentially 
the same with or without the instruments, however, sug-
gesting that simple models are suffi cient to provide reliable 
estimates. In our analysis, we replicate the instrumental 
variable approach with our preferred measures of segrega-
tion and regulation, but do not use two-stage least squares 
models in the more detailed analysis of the subcategories of 
regulation. We discuss this more extensively in the 
 Technical Appendix.

Do Strict Zoning Laws Affect Income 
Segregation?

Our fi rst notable fi nding is that density restrictions are 
not statistically associated with higher levels of segregation 
of low-income households. We fi nd that density restric-
tions directly lead to the concentration of affl uence, not 
poverty. This goes against the widely accepted notion that 
exclusionary zoning techniques such as density restrictions 
are largely responsible for the isolation of the poor. Plan-
ners addressing income segregation must also focus on 
other types of local land use regulations. It is important to 
note, however, that our results do not imply that metro-
politan areas with more minimum density requirements are 
less segregated. In fact, more density restrictions are 
strongly associated with elevated levels of income segrega-
tion overall and the segregation of affl uent households 
specifi cally. 

Our second major fi nding is that levels of income 
segregation are higher in metropolitan areas where local 
governments are considered to be more involved in the 
process of residential development and where there are 
more factors pressuring local governments to control 
growth. This index is the combination of almost a dozen 
factors that assess the degree to which pressures on schools, 
local budgets, and general concern from citizens and city 

councils about growth are considered to affect permitting, 
zoning, and growth management.

At the same time, we also fi nd that a higher degree of 
state political involvement is associated with lower levels of 
income segregation. The state political involvement index 
combines two variables, one ranking the extent to which 
the state legislature is involved in residential development 
and growth management, and another that measures the 
level of activity on the part of state legislatures and 
 executives in regards to land use and growth management. 
Therefore, if planners wish to ameliorate income 
 segregation, regional or state intervention may be required 
to curb exclusionary local tendencies.

Two other WRLURI subcategories—local zoning 
approvals and local project approvals—were positively 
associated with higher levels of segregation. These measures 
add up the number of independent reviews needed for 
project and zoning change approval from the following 
groups; a planning commission, zoning board, city council, 
a county board of commissioners, an environmental review 
board, town meeting, and design review board. Places 
where cities have more of these separate oversight mecha-
nisms for development are more segregated. In other 
research, these oversight mechanisms are the most strongly 
associated with a more inelastic housing supply and higher 
housing prices at the metropolitan (Saiz, 2010) and local 
levels (Kok, Monkkonen, & Quigley, 2014). This fi nding 
suggests that multiple levels of regulatory approvals 
 limiting the development of new housing also create 
 metropolitan areas that are more economically segregated.

Scholars and practitioners often assume that cities that 
exert more control over land use are more segregated. 
However, our analysis shows that the correlation between 
land use regulation and income segregation depends on the 
way each is measured. The WRLURI is a broader measure 
of regulation than the commonly used permitted density 
zoning measure, as is our measure of income segregation. 
The WRLURI is signifi cantly associated with the measure 
of segregation used by Rothwell and Massey (2010), but 
not with our preferred measures of segregation. This 
 refl ects the fact that the relationship between land use 
 regulation and income segregation is not as strong as many 
suspect. A metropolitan area with many regulations on 
residential development can exhibit low levels of 
 segregation.

We also fi nd that not all aspects of land use regulation 
are positively associated with higher levels of segregation. 
In fact, the omnibus WRLURI measure, which has been 
found to exert a signifi cant infl uence on housing markets, 
is not signifi cantly associated with the segregation of high- 
or low-income households. Neither are the subcategories of 
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the WRLURI that measure state court involvement, local 
assembly, exactions, open space requirements, supply 
restrictions, and approval delay. Thus, not all regulation 
contributes to this problem, and planners should target 
their efforts accordingly.

Finally, we fi nd that MSAs with central cities that 
regulate land use in a more restrictive manner relative to the 
surrounding suburbs have higher levels of income segrega-
tion. We expected that if the commonly told  suburban 
exclusionary zoning story—that exclusionary suburban 
cities prevent integration by restricting housing options for 
low-income households—were driving MSA segregation, 
these coeffi cients would be negative and statistically signifi -
cant. Our results demonstrate that the regulatory environ-
ment of the central city also plays an important role in 
metropolitan segregation patterns,  adding nuance to but 
also demonstrating the need for more and better data. Data 
on land use regulations are missing for too many central 
and suburban cities to run a valid model specifi cally focused 
on the interaction between within-MSA variation in regula-
tion and MSA-level segregation. 

Conclusions and Implications for Practice 
Affl uence and poverty are more concentrated in U.S. 

metropolitan areas than they have been in at least four 
decades. These facts likely contribute to several social 
problems, including fractured politics and the concentra-
tion of negative outcomes in health, employment, educa-
tion, and public safety. Although it is widely assumed that 
local land use regulations—such as minimum lot sizes and 
growth controls—exclude low-income households from 
wealthier neighborhoods, empirical research on this rela-
tionship is surprisingly limited. Existing studies do not take 
advantage of recent advances in the measurement of in-
come segregation or nuanced survey data on different types 
of land use regulation. 

In this study, we use state-of-the-art measures on land 
use regulation and income segregation on the 95 biggest 
metropolitan areas in the United States. We demonstrate 
that the relationship between land use regulation and 
income segregation is more complex than often assumed. 
We fi nd that particular types of regulation, such as density 
restrictions, more independent reviews for project approval 
and zoning changes, and a greater level of involvement by 
local government and citizenry in the permitting process, 
are signifi cantly associated with segregation overall and of 
the affl uent, specifi cally when we control for a range of 
metropolitan area characteristics.

These results have important implications for planners 
interested in reducing income segregation. First and fore-
most, we confi rm that the local nature of planning and 

greater pressure from multiple local interest groups regard-
ing residential development exacerbates the tendency to 
segregate by income. At the same time, income segregation 
is ameliorated by a higher level of involvement from state 
institutions. Taken together, these fi ndings suggest that land 
use decisions cannot be concentrated in the hands of local 
actors. Planners and policymakers will have to be creative in 
bringing state or regional land use decision making to 
fruition, as local actors will not easily give up these powers. 

We also fi nd that density restrictions are a culprit in 
the social fragmentation of metropolitan areas and should 
be relaxed where possible. Yet, density restrictions appear 
to lead to the segregation of the affl uent, not the poor. This 
is surprising given the literature on exclusionary zoning, of 
which density restrictions are a prime example. Relatedly, 
our fi ndings imply that efforts to force wealthier parts of 
city to build housing for low-income households, or 
 inclusionary housing, are more effective at reducing 
 segregation than bringing higher-income households into 
lower-income parts of the city.

Throughout this study, we emphasize that this 
 important area of research is limited by a dearth of data and 
complications in measurement. Given the importance of the 
phenomenon of income segregation, planning scholars and 
practitioners should develop and implement better ways of 
collecting data on land use regulations. Further studies 
should, for example, consider the role of regulations that 
specifi cally seek to integrate the residences of different in-
come groups such as inclusionary zoning. Our study begins 
to pinpoint which regulations are more important determi-
nants of income segregation; research on the impact of 
relaxing regulations would provide concrete steps for practic-
ing planners seeking to reduce segregation in their cities.
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Technical Appendix

In this study we use the results of two surveys of land 
use regulation developed by Pendall, Puentes, and Martin 
(2006) and Gyourko, Saiz, and Summers (2008). Rothwell 
and Massey (2010) use the former survey in the most 
comprehensive paper on the relationship between land use 
regulation and income segregation to date. In our study, we 
take the work by Rothwell and Massey as a point of 
 departure, and we use the more recent survey by Gyourko 
and colleagues and new measures of income segregation 
developed by Reardon and O’Sullivan (2004) to measure 
land use regulation and income segregation across more 
metropolitan areas in the years 2000 and 2010. 

The regulation data provided by Gyourko and 
 colleagues (2008)—the Wharton Residential Land  Use 
Regulation Index (WRLURI)—was developed from sur-
veys of nearly 2,000 municipalities across the country in 11 
subcategories of regulation. Table 1 in the main text details 
the names and defi nitions of these subcategories. They 
range from measures of the number approvals needed for a 
project approval to open space requirements to the 
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 duration of approvals. These data have been used in various 
studies of housing markets and are found to have impor-
tant impacts on prices and volatility (Huang & Tang 2012; 
Saiz 2010).

There are costs and benefi ts to using the WRLURI 
rather than the Pendall et al. (2006) survey on density 
restrictions. The fi rst advantage of the WRLURI is that it 
covers many more metropolitan areas: The surveys come 
from 1,904 places within metropolitan areas, representing 
all 50 states and 293 metros. We follow Saiz (2010)—one 
of the authors of the WRLURI—and focus on the 95 
metros with population greater than 500,000. This still 
provides us with a sample size that is nearly double what 
would be possible with the Pendall et al. (2006) survey. On 
the other hand, the WRLURI received responses from 
fewer jurisdictions per metropolitan statistical area (MSA) 
than did Pendall et al., meaning the coverage in the average 
MSA is lower in the WRLURI. 

Another advantage is that the MSA defi nitions used to 
gather data for the WRLURI are preferable to those used 
by Rothwell and Massey. Rothwell and Massey’s data set 
includes the 50 largest consolidated MSAs (CMSAs) and 
MSAs based on 1999 U.S. Census Bureau defi nitions. We 
use the 95 largest MSAs and primary MSAs (PMSAs), also 
based on 1999 Census defi nitions. PMSAs are nested 
pieces of broader CMSAs. For example, the U.S. Census 
Bureau defi nes the fi ve-county Los Angeles–Riverside–Or-
ange County (CA) area as a CMSA. In our study, this large 
Southern  California CMSA is parsed into its four compo-
nent PMSAs: Los Angeles–Long Beach, Orange County, 
 Riverside–San Bernardino, and Ventura. The defi nitions of 
MSAs—that is, the metropolitan areas not classifi ed as a 
CMSA—are consistent between the two studies. But in the 
16 cases in which Rothwell and Massey are using CMSA 
data, the geographic coverage is often so vast that they 
constitute several  housing markets. 

An additional advantage is timing. The Rothwell and 
Massey (2010) study uses 2003 survey data on land use 
regulations to predict income segregation levels in 2000 
and the change in income segregation from 1990 to 2000. 
Although the Pendall et al. (2006) survey includes ques-
tions on the regulatory environment 10 years ago, and 
they fi nd that regulations do not change over that time 
period, survey responses about the past are notoriously 
unreliable (Sudman & Bradburn 1973; Tourangeau 
1999). In our study, the WRLURI survey data is from 
2005 and is used to predict segregation outcomes in 2010. 
This is not perfect, but is better than using the future to 
predict the past. 

Finally, the WRLURI is substantively broader than the 
Pendall et al. (2006) survey. This has advantages and 

disadvantages. Pendall et al. likely collected more accurate 
data given the reduced scope of the survey. On the other 
hand, the vast array of zoning mechanisms available in the 
WRLURI survey allows for tests of the effects of various 
aspects of zoning on income segregation. 

An obvious disadvantage of the WRLURI survey is 
the response rate, and the likelihood that selection bias 
was a bigger issue. For Pendall et al.’s (2006) survey, if 
the initial response rate was less than 50% of an MSA’s 
population or covered less than 50% of its land area, 
they followed up with a second round. Overall, the 
average MSA response rate was 70%. For the WRLURI, 
the overall response rate was 38%, representing 60% of 
the population surveyed. To combat selection bias, 
Gyourko et al. (2008) developed a weighting scheme to 
aggregate the data to MSA-level regulation indexes. They 
ran a series of models using city demographics (i.e., 
population, age breakdown, share of children, median 
house values, education) to predict the probability of a 
city being included in the sample. They then calculated 
sample weights based on the inverse of the probability 
of selection. We use the same weights provided by 
 Gyourko et al.

The weighting scheme gets to one of the central 
challenges in measuring the impacts of land use regula-
tions on segregation: that segregation is a phenomenon 
measured at the scale of the urban (or metropolitan) area, 
whereas regulations are enacted and implemented by 
much smaller jurisdictions, such as incorporated cities or 
townships. This is an issue with both surveys. We 
 acknowledge that the right way to study this relationship 
is using a multilevel framework that includes city-level 
observations as well as those at the metropolitan level. 
However, the available data do not allow for this, as there 
are not suffi cient surveys of regulation within metropoli-
tan areas to measure variation in a valid way (in the 
typical MSA, only about a quarter of that MSA’s incorpo-
rated cities have data in the WRLURI). This problem can 
and should be addressed through more comprehensive 
data collection efforts.

Therefore, in this study we follow other researchers 
and make the assumption that collectively, highly regulated 
cities make highly regulated metropolitan areas, and 
 aggregate the city-level data on regulations to MSAs using 
population weights (Gyourko et al., 2008). This is 
 defensible in part due to the fact that a few highly regu-
lated places can exclude low-income households, maintain 
homogenous communities, and increase MSA-level segre-
gation. We acknowledge that having limited coverage in 
MSAs limits the extent to which we can make these con-
nections. Accordingly, we run models where the 
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 independent variable is the ratio between central city and 
MSA land use regulation stringency to identify whether 
segregation is driven by stringent rules in suburban areas 
relative to less-regulated central cities. 

The dependent variables in our models are segregation 
indexes based on the rank-order information theory index 
(Reardon & O’Sullivan, 2004). This index depends fi rst on 
creating cumulative income groups and calculating an 
entropy measure of segregation for each. The index is 
essentially a comparison of the percentage difference be-
tween the city’s overall income diversity and the popula-
tion-weighted sum of each census block group’s income 
diversity. In this case, there are data on 15 income groups 
in each city. Each of these groups is at a slightly different 
percentile on the income distribution in each city due to 
differences in absolute levels of income. However, it is 
straightforward to estimate segregation for the 10th, 50th, 
and 90th percentiles of the income distribution, and then 
compare across cities. 

Crucially, the new segregation measures disaggregate 
across the income distribution. This type of disaggregation 
has been used to show, for example, that the increase in 
overall income segregation in U.S. metropolitan areas has 
been largely caused by the segregation of affl uent house-
holds (Reardon & Bischoff, 2011). Monkkonen and 
Zhang (2011) provide an example of this type of compari-
son. Figure A-1 juxtaposes levels of income segregation 
across the income distribution in Hong Kong and the San 
Francisco Bay Area. These two metropolises have roughly 

the same population and the same level of economic segre-
gation if measured with an overall index. However, as 
Figure A-1 makes clear, low-income households are much 
more isolated in San Francisco, whereas high-income 
households are much more segregated in Hong Kong. 
With this disaggregated index, it is thus possible to analyze 
whether more stringent regulation of urban development 
contributes to the segregation of higher- or lower-income 
households, or both.  

In contrast, Rothwell and Massey (2010) use a segrega-
tion index based on a neighborhood Gini coeffi cient. This 
measure uses the median income of each tract to estimate 
inequality between census tracts across the MSA, which is 
effectively a clustering or larger-scale measure of segrega-
tion. The rank-order information index, which we use, 
estimates a measure of income diversity for each tract and 
then compares the population-weighted sum of these 
measures with the diversity of the city overall. Although 
this is an evenness measure in this form and does not 
consider large-scale variations in spatial scale, it is prefer-
able because it measures neighborhood diversity and is a 
more conventional method of measuring segregation. 

Model Summary
Rothwell and Massey’s strategy was to specify a model 

with extensive controls that are assumed to be associated 
with land use regulations and income segregation, pick the 
variables with the strongest associations, and run a more 
parsimonious model with those control variables in 

Figure A-1. Income segregation in Hong Kong and the San Francisco Bay Area.
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 ordinary least squares (OLS) and two-stage least squares 
(2SLS) frameworks.1 The parsimonious models were 
desirable given the limited sample size and the high degree 
of correlation between city-level demographic and housing 
 variables that make up the controls. Given we are under 
 similar constraints, we use the same approach with our 
alternate measures of land use regulation and segregation 
in addition to the minor tweak of controlling for popula-
tion size. However, as we describe below, we favor the OLS 
approach over the instrumental variables strategy in 
 Rothwell and Massey. 

Table A-1 provides summary statistics on key variables 
for the 95 MSAs in our sample. In addition to the 
WRLURI and segregation indexes described above, we 

obtain control variables from the U.S. Census. The basic 
model can be represented as:

ISi = α + β1WRLURIi + β2X´i + ei ,

where WRLURIi and ISi are the WRLURI and the income 
segregation index, respectively. X´ is a set of control vari-
ables, following Rothwell and Massey (2010): the natural 
log of population (our addition), household income Gini 
(a measure of income inequality), affl uence rate (percent-
age of households earning four times the federal poverty 
line amount), poverty rate, percentage non-White, and the 
number of jurisdictions, all measured at the MSA level in 
2010.

Table A-1. Summary statistics (2010 values, unless otherwise noted).

Variable Obs M SD Min Max

Ordinal income segregation 95 0.109 0.019 0.057 0.154

Segregation of poor 95 0.101 0.020 0.051 0.146

Segregation of middle-income 95 0.103 0.021 0.051 0.155

Segregation of affl uent 95 0.155 0.031 0.088 0.241

Population (thousands) 95 1,929.797 1847.502 525.518 9,758.256

Population per square mile 95 824.364 1585.925 54.300 13,468.490

Median household income 95 54,698.640 9377.932 31,879.000 86,850.000

% bachelor’s degree or more 95 0.294 0.064 0.147 0.489

% non-White 95 0.270 0.104 0.062 0.520

% owner-occupied 95 0.660 0.065 0.343 0.760

Poverty rate 95 0.099 0.034 0.049 0.305

Affl uence rate 95 0.305 0.059 0.160 0.566

% detached single-family housing 95 0.613 0.107 0.100 0.756

Municipalities in metro (2005) 95 53.968 58.054 5.000 365.000

% population change (2000 to 2010) 95 0.108 0.101 -0.157 0.508

Average January temperature 95 38.440 12.684 13.100 68.100

% voting Democrat (2008) 95 0.544 0.096 0.342 0.792

% manufacturing jobs 95 0.107 0.041 0.034 0.222

WRLURI 95 0.110 0.697 –1.239 1.936

Local political pressure index 95 0.126 0.447 –0.878 1.253

State political involvement index 95 –0.012 1.014 –1.976 2.416

State court involvement index 95 2.173 0.660 1.000 3.000

Local zoning approval index 95 2.009 0.381 1.268 3.685

Local project approval index 95 1.571 0.514 0.000 3.630

Local assembly index 95 0.012 0.078 0.000 0.658

Density restrictions index 95 0.231 0.228 0.000 1.000

Open space index 95 0.649 0.227 0.000 1.000

Exactions index 95 0.805 0.208 0.216 1.000

Supply restrictions index 95 0.280 0.524 0.000 3.525

Approval delay index 95 6.075 2.266 2.417 14.794
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We do not take the instrumental variable approach to 
addressing the possible threat of endogeneity, as Rothwell 
and Massey do, for several reasons. First, in studies of 
urban phenomena, it is diffi cult to create convincingly 
causal two-stage models. The instruments used are usually 
not strong and often there are theoretical problems with 
their exogeneity to outcome variables. Moreover, even if 
regulations are more likely to be adopted by certain types 
of jurisdictions, we believe we capture the most important 
characteristics in our control variables, and therefore the 
coeffi cients on regulation still have meaning. Evidence of 
this is found in studies that, when controlling for the most 
important socioeconomic and demographic features of 
cities, fi nd regulation variables to be insignifi cant 
 predictors of expected impacts (Glaeser & Ward, 2009; 
 Monkkonen & Quigley, 2008). Finally, the results from 
Rothwell and Massey are almost identical whether using 
OLS or 2SLS. In the eight pairs of coeffi cients relevant to 
our study, there are very minimal differences in magnitude 
and statistical signifi cance, suggesting either the bias is 
small or their instruments are not effective at combating it. 

As mentioned, timing is an issue when examining 
potential impacts of land use regulations. Again, this is a 
problem that results from a lack of a systematic effort to 
collect data on land use regulation in the United States in 

a longitudinal fashion. This means that measures of the 
regulatory environment are almost always cross-sectional, 
depending as they do on the resources of scholars and not 
the U.S. Census Bureau. Although a detailed study of the 
 Boston metropolitan area over several decades (Glaeser & 
Ward, 2009) revealed that regulations are amended 
 relatively frequently, substantial changes to the regulatory 
environment is a heroically diffi cult and politically 
 contested undertaking. In fact, Pendall et al. (2006) 
report that fewer than 20% of jurisdictions that they 
surveyed  reported signifi cant changes to maximum per-
mitted  density between 1994 and 2003. Therefore, our 
fi ve-year lag (2005 regulations and 2010 segregation) is 
arguably a nice feature in the absence of multiple years of 
data. 

Discussion of Regression Output
In this section, we present four sets of regression 

output. Tables A-2 and A-3 display results from two sets of 
regression models that replicate OLS and 2SLS used by 
Rothwell and Massey (2010), but vary the key independent 
and dependent variables with our preferred measures. 
Table A-4 reports results of a large number of regressions of 
different measures of segregation on the 11 components of 
the WRLURI and a set of control variables using data from 

Table A-2. Ordinary least squares model results: Rothwell and Massey (2000) replication plus the Wharton Residential Land Use Regulation Index.

Neighborhood 
income Gini

Neighborhood 
income Gini

Ordinal income 
segregation

Ordinal income 
segregation

Permitted density zoning
–0.0433a

(0.0123)
–0.00259
(0.00409)

WRLURI –0.0245c

(0.0144)
–0.00325
(0.00437)

Household income Gini 0.238
(0.315)

0.353
(0.343)

0.00711
(0.104)

0.0121
(0.105)

Affl uence rate –0.0341
(0.159)

0.184
(0.189)

0.0962c

(0.0528)
0.119b

(0.0574)

Poverty rate 0.405
(0.456)

0.977c

(0.487)
–0.00773
(0.151)

0.0320
(0.148)

% Black or Latino 0.0392
(0.0817)

–0.0937
(0.0812)

0.0783a

(0.0271)
0.0706a

(0.0247)

Number of jurisdictions (00s) 0.0121
(0.00871)

0.0197b

(0.00920)
0.00463

(0.00289)
0.00495c

(0.00280)

Constant 0.253c

(0.139)
–0.0579
(0.131)

0.0556
(0.0462)

0.0338
(0.0398)

Observations 50 49 50 49

Adjusted R2 0.365 0.238 0.295 0.292

Notes: Standard errors in parentheses.
a. p < .01. 
b. p < .05.
c. p < .1.
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2010. Finally, we estimate the same framework using the 
ratio between the WRLURI in the central city to the 
WRLURI of other jurisdictions in the MSA to test for 
effects of within-metropolitan variation in regulation on 
segregation.

In Table A-2, the OLS models, we see that the 
WRLURI is associated with the neighborhood Gini mea-
sure of segregation, but not with the rank-order index. The 
permitted density zoning measure of regulation used by 
Rothwell and Massey (2010), although strongly connected 
to the neighborhood Gini, is also not signifi cantly associ-
ated with the rank-order index. The explanation for this 
discrepancy lies chiefl y with differences in the measures of 
segregation, which have been outlined previously. The 
neighborhood Gini measures income segregation in a 
rougher manner than the rank-order measure and at a 
larger geographic scale. It is only moderately correlated 
with the rank-order measure (0.4).

Table A-3 presents the results from models using 
instrumental variables. Rothwell and Massey (2010) use 
the year of statehood and population density in 1910 as 
instruments to deal with bias from omitted variables and 
the fact that jurisdictions may respond to levels of income 
segregation by enacting particular zoning frameworks. We 

replicate these results and add results with our preferred 
measures, but from here on do not take the instrumental 
variable approach because the results from Rothwell and 
Massey are almost identical whether or not they use instru-
mental variables. 

The goal of this analysis is not to contest the work of 
Rothwell and Massey (2010); instead, we seek to take 
advantage of the ability to assess nuanced aspects of segre-
gation and regulation (i.e., for different income groups and 
different types of regulations). To do this, we regress differ-
ent measures of segregation—in the year 2010—on the 11 
components of the WRLURI and a set of control variables. 
Table A-4 displays the condensed results of a large number 
of models, only reporting the coeffi cients for the regulation 
measures. It is in these models that a more nuanced picture 
of the relationship between regulation and segregation 
emerges. Importantly, several aspects of regulation—the 
omnibus WRLURI, state court involvement, local assem-
bly, exactions, open space requirements, supply restrictions, 
and approval delay—are not signifi cantly associated with 
higher levels of segregation. 

Similar to previous research, we fi nd that density re-
strictions are strongly associated with elevated levels of 
income segregation overall, and the segregation of 

Table A-3. 2SLS model results: Rothwell and Massey (2000) replication plus Wharton Residential Land Use Regulation Index instrumental variables: 
year of statehood and population density in 1910.

Neighborhood 
income Gini

Neighborhood 
income Gini

Ordinal income 
segregation

Ordinal income 
segregation

Permitted density zoning
–0.0479a

(0.0175)
0.00138

(0.00585)

WRLURI 0.335
(0.355)

0.0218
(0.128)

Household income Gini 0.222
(0.296)

0.406
(0.436)

0.0208
(0.0990)

0.000331
(0.157)

Affl uence rate –0.0419
(0.150)

1.010b

(0.505)
0.103b

(0.0501)
0.0142
(0.182)

Poverty rate 0.356
(0.447)

–0.0701
(0.0932)

0.0350
(0.150)

0.0580c

(0.0336)

% Black or Latino 0.0530
(0.0858)

0.0184c

(0.00972)
0.0662b

(0.0287)
0.00563

(0.00350)

Number of jurisdictions (00s) 0.0110
(0.00863)

–0.0695
(0.0806)

0.00553c

(0.00289)
0.0209

(0.0290)

Constant 0.281c

(0.153)
–0.136
(0.192)

0.0312
(0.0511)

0.0754
(0.0690)

Observations 50 49 50 49

Adjusted R2 0.441 0.177 0.368 N/A

Notes: Standard errors in parentheses.
a. p < .01. 
b. p < .05. 
c. p < .1.
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Lens and Monkkonen: Land Use Regulation and Segregation by Income 19

middle-income and affl uent households specifi cally. How-
ever, density restrictions did not affect the segregation of the 
lowest-income households. This fi nding provides an 
 important nuance to the widely accepted notion that exclu-
sionary zoning techniques such as density restrictions are 
largely responsible for the isolation of the poor. We do not 
fi nd that density restrictions directly lead to the 
 concentration of poverty. Rather, they appear to lead to the 
concentration of affl uence, which is associated with overall 
higher levels of segregation. 

Four other subindexes of the WRLURI have a 
signifi cant relationship with levels of income segrega-
tion. Three measures of local involvement in the regula-
tory process are associated with higher levels of segrega-
tion (local political pressure, local zoning approval, and 
local project approval). The latter two indexes measure 
the number of independent reviews needed for project 
and zoning change approval and in other research are 
associated with a more inelastic  housing supply and 

higher housing prices (Saiz, 2010). Places where cities 
have more separate oversight mechanisms are more 
segregated. In contrast, the measure of state political 
involvement is associated with lower levels of income 
segregation. This is an important fi nding, as it suggests 
that segregation is higher where regulatory power is 
more concentrated in the hands of local  decision mak-
ers, but lower where higher levels of  government have 
greater infl uence.

The question of geographic scale is central to this 
analysis. Regulation occurs at the level of the incorporated 
city or township (there are from dozens to hundreds in one 
metropolitan area), and segregation occurs at the level of 
the metropolitan area. To date, scholars have only used 
aggregated measures of regulation at the metropolitan level. 
Variation in the stringency of land use regulation within 
MSAs should also matter. An MSA with high average levels 
of land use regulation might have consistently high regula-
tions across its component cities, or some jurisdictions 

Table A-4. Wharton Residential Land Use Regulation Index and subindexes with segregation of the poor, middle-income, and affl uent (2010).

Ordinal income 
segregation 

Segregation 
of poor 

Segregation of 
middle-income 

Segregation 
of affl uent

WRLURI 0.000499
(0.00289)

–0.00117
(0.00318)

0.00146
(0.00307)

–0.00281
(0.00430)

Local political pressure index 0.0111a

(0.00413)
0.00505

(0.00469)
0.0111b

(0.00439)
0.0124c

(0.00625)

State political involvement index –0.00504a

(0.00184)
–0.00660a

(0.00199)
–0.00394c

(0.00199)
–0.00670b

(0.00277)

State court involvement index –0.000467
(0.00303)

–0.00504
(0.00330)

0.00128
(0.00322)

–0.00155
(0.00451)

Local zoning approval index 0.00935c

(0.00493)
0.00189

(0.00553)
0.00795

(0.00527)
0.0182b

(0.00724)

Local project approval index 0.0102a

(0.00345)
0.0103a

(0.00382)
0.00974a

(0.00369)
0.00937c

(0.00529)

Local assembly index –0.0291
(0.0239)

–0.00888
(0.0265)

–0.0316
(0.0253)

–0.0538
(0.0354)

Density restrictions index 0.0222a

(0.00773)
0.0111

(0.00881)
0.0229a

(0.00822)
0.0279b

(0.0117)

Open space index 0.00735
(0.00838)

0.00147
(0.00926)

0.00969
(0.00887)

0.00277
(0.0125)

Exactions index 0.00878
(0.00917)

–0.00304
(0.0101)

0.0118
(0.00969)

0.0146
(0.0136)

Supply restrictions index 0.00139
(0.00355)

0.00510
(0.00387)

0.000985
(0.00376)

–0.00388
(0.00527)

Approval delay index –0.000423
(0.000860)

–0.000252
(0.000947)

–0.000180
(0.000913)

–0.00164
(0.00127)

Notes: Each row provides a set of coeffi cients from a different model. Standard errors in parentheses. All models include ln population (2010), 
household income Gini (2010), affl uence rate (2010), poverty rate (2010), percentage non-White (2010), and number of jurisdictions (in hundreds).
a. p < .01. 
b. p < .05. 
c. p < .1.
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with very high levels and some with low levels. The MSA 
with greater variation is likely to have greater levels of 
segregation. Unfortunately, the most comprehensive source 
of data on local land use regulations—the WRLURI—does 
not cover enough cities within most MSAs to get a 
 statistically valid read on the importance of variation 
within MSAs.

Nonetheless, the WRLURI data do allow us to 
 approximate a test of a common hypothesis about the role 
of regulation in segregation: the idea that suburban 
 jurisdictions implement density restrictions to exclude 
lower-income households, and that those households are 
restricted to higher-density (and lower-cost) central cities. 
We assess whether differences in regulatory  stringency 
between central cities and the surrounding suburbs has any 
relationship to metropolitan levels of segregation. 

An interesting feature of the data is that they show the 
regulatory climate in central cities tends to be less strict 
according to our calculations. The mean WRLURI value 
for central cities in our sample is –0.14, with a median of 
–0.25. There is considerable heterogeneity across central 
cities, but they have a less-restrictive land use regulatory 

environment on average than their suburbs. The gap 
between their mean and that for the suburbs is about 
one-third of a standard deviation (see Gyourko et al. 
[2008] for more detail).

Table A-5 displays the results of four regression 
models where the independent variable is the ratio 
between the WRLURI in the central city to the 
WRLURI of other jurisdictions in the MSA. The coef-
fi cients on these models are weakly signifi cant (at the 
10% level) in two models: the overall segregation level 
and the segregation of the poor. Surprisingly, however, 
these coeffi cients are positive,  suggesting that MSAs 
with more stringent central cities relative to the sur-
rounding suburbs have more segregation. We would 
expect that if the suburban exclusionary zoning story 
were driving MSA segregation, these coeffi cients would 
be negative (and statistically signifi cant). These results 
lead to more questions than answers. It should be noted 
that only 88 of the 95 largest cities have data on land 
use regulation in their central city; thus, the model is 
not as complete as those presented before. Similarly, the 
fact that there are data missing on regulation from the 

Table A-5. Central City–MSA (metropolitan statistical area) Wharton Residential Land Use Regulation Index ratio (2010).

Ordinal income 
segregation 

Segregation 
of poor 

Segregation of 
middle-income 

Segregation 
of affl uent

Ratio of central city to metro WRLURI 0.0003c

(0.0002)
0.0003c

(0.0002)
0.0002

(0.0002)
0.0003

(0.0002)

Population ln (2010) 0.0069c

(0.0037)
–0.0012
(0.0039)

0.0081b

(0.0038)
0.0154a

(0.0052)

Household income Gini (2010) –0.0844
(0.126)

–0.122
(0.133)

–0.143
(0.132)

0.323c

(0.177)

Affl uence rate (2010) 0.0505
(0.0522)

0.0362
(0.0554)

0.0658
(0.0548)

0.131c

(0.0737)

Poverty rate (2010) 0.106
(0.0861)

–0.0295
(0.0913)

0.128
(0.0904)

0.153
(0.122)

% non-White (2010) 0.0192
(0.0235)

–0.0075
(0.0250)

0.0296
(0.0247)

0.0263
(0.0332)

Number of jurisdictions (00s) 0.00636
(0.0046)

0.0127b

(0.0049)
0.00376
(0.0048)

0.0089
(0.0065)

Constant 0.0118
(0.0656)

0.154b

(0.0696)
0.00394
(0.0689)

–0.262a

(0.0926)

Observations 88 88 88 88

Adjusted R2 0.142 0.092 0.156 0.319

Notes: Standard errors in parentheses.
a. p < .01.
b. p < .05.
c. p < .1.
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Reardon, S. F., & Bischoff, K. (2011). Income inequality and income 
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Reardon, S. F., & O’Sullivan, D. (2004). Measures of spatial 
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Rothwell, J. T., & Massey, D. S. (2010). Density zoning and class 
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1123–1143. doi:10.1111/j.1540-6237.2010.00724.x
Saiz, A. (2010). The geographic determinants of housing supply. 
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qjec.2010.125.3.1253
Sudman, S., & Bradburn, N. M. (1973). Effects of time and 
memory factors on response in surveys. Journal of the American 
Statistical Association, 68(344), 805–815. doi:10.1080/01621459.19
73.10481428
Tourangeau, R. (1999). Remembering what happened: Memory 
errors and survey reports. In A. A. Stone, C. A. Bachrach, J. B. Jobe, 
H. S. Kurtzman, & V. S. Cain (Eds.), The Science of self-report: 
Implications for research and practice (pp. 29–48). New York, NY: 
Psychology Press.

suburban districts—the typical MSA only has informa-
tion for 25% of their incorporated cities—means that 
these results are not conclusive, and motivates further 
work on this topic.

Note
1. Rothwell and Massey’s full specifi cation included the percentage 
Black and Latino, the number of recent in-migrants, population density, 
poverty rate, affl uence rate, the share of the adult population without a 
diploma, the adult college attainment rate, the manufacturing share of 
employment, union membership, union membership interacted with 
the manufacturing sector, the share of local revenue from local sources, 
per capita state taxes, median household income, the unemployment 
rate, the ratio of suburban to central city housing, the share of rural 
housing in the metropolitan area, and the share of commuters with long 
commute times, as well as average January temperatures from 1971 to 
2000. We ran models with many of these variables included and found 
that they did not affect the core results.
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