Urban Affairs Review
Volume 44 Number 6
July 2009 779-806

© 2009 The Author(s)

The Effect of Density Zoning wumiswssic
° . . ttp://uar.sagepub.com

on Racial Segregation in

U.S. Urban Areas

Jonathan Rothwell
Douglas S. Massey
Princeton University, New Jersey

The authors argue that anti-density zoning increases Black residential segre-
gation in U.S. metropolitan areas by reducing the quantity of affordable
housing in White jurisdictions. Drawing on census data and local regulatory
indicators compiled by Pendall, the authors estimate a series of regression
models to measure the effect of maximum density zoning on Black segrega-
tion. Results estimated using ordinary least squares indicate a strong and
significant cross-sectional relationship between low-density zoning and
racial segregation, even after controlling for other zoning policies and a vari-
ety of metropolitan characteristics, a relationship that persists under two-
stage least squares estimation. Both estimation strategies also suggest that
anti-density zoning inhibits desegregation over time.
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Racial segregation persists at high levels in U.S. urban areas (Wilkes
and Iceland 2004). Nearly half of all urban African-Americans lived
under conditions of hypersegregation, and 30% live under conditions that
can still be described as high (Massey 2004). Research into the causes of
segregation has focused on intergroup differences in buying power, White
prejudices, Black preferences, discrimination in housing and lending, and
federal housing policies (Hirsch 1983; Jackson 1985; Massey and Denton
1993; Charles 2003). Little attention has been paid to local land-use zoning,
despite strong circumstantial evidence of its importance in segmenting the
urban geography with respect to race and class (Orfield 2002).

Authors’ Note: We thank Rolf Pendall for generously sharing his survey data. We are also
grateful for the helpful comments made by unanimous referees for Urban Affairs Review and
participants in the affordable housing and inclusionary zoning panel during the 2008 confer-
ence of the Association for Public Policy Analysis and Management in Los Angeles.
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Throughout the twentieth century, affluent Whites have taken political
actions to separate themselves spatially from perceived out-groups—first
Southern and Eastern European immigrants, then African-Americans, and
most recently Hispanics, but always the lower classes. Although Fischel
(2004) sees class exclusion as the primary motive for zoning, Fogelson
(2005) points to obvious racist motivations in the history of U.S. housing
policy. Over the years, as one set of discriminatory barriers was eliminated
by civil rights legislation and court decisions, new barriers were erected,
yielding what Massey (2005) calls a “moving target” of discriminatory
mechanisms.

Despite this history, some continue to view segregation is nothing more
than the aggregate, apolitical outcome of individual decisions. Bajari and
Kahn (2005) find that Black migrants simply are not willing to pay as
much as Whites to live outside the central city or to inhabit privileged
neighborhoods. Likewise, Thlanfeldt and Scafidi (2002) uncover a weak
but significant relationship between Black preferences and segregation.
Nonetheless, Emerson, Chai, and Yancey (2001), document a clear reluc-
tance of Whites to live among Blacks even if other neighborhood condi-
tions are quite favorable, especially if they have children under 18.

Accounting for segregation in terms of preferences revealed through
neutral housing markets would be reasonable if housing markets were
perfectly competitive and preferences truly exogenous, but housing markets
are, in fact, highly regulated, and preferences are unlikely to be independent
of market conditions. Cutler, Glaeser, and Vigdor (1999) find that political
actions taken by Whites were primarily responsible for segregation through
1970, and although they explain contemporary segregation in terms of
decentralized White racism—defined as the willingness of Whites to pay a
premium to live in White neighborhoods—this explanation does not account
for the considerable variation in segregation levels between otherwise similar
metropolitan areas, suggesting that preferences are realized under regulatory
constraints, which themselves may be racially motivated.

How Zoning Affects Segregation

That macro-level zoning regulations play a role in sustaining segrega-
tion is suggested by the work of Pendall (2000), who showed that jurisdic-
tions with low-density zoning were less likely to have Black residents than
those without such regulations. Not only did low-density jurisdictions
experience 5% slower housing growth from 1980 to 1990, but the share of
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multifamily housing decreased by 0.6 percentage points and the share of
African-Americans by 0.8 points. Pendall, Puentes, and Martin (2006)
applied an updated version of Pendall’s data to metropolitan areas and
found that anti-density zoning was also associated with a higher concen-
tration of Blacks in the central city. Nelson, Sanchez, and Dawkins (2004)
also found that containment regulation, a form of pro-density land-use
policy, was associated with accelerated desegregation from 1990 to 2000.

Our conceptual model builds on the work of Glaeser, Gyourko, and Saks
(2005), who argue that homeowners and homeowner organizations work to
limit local development to foster the appreciation of home values. Yet,
following Pendall's (2000) finding that metropolitan prices dominate local
markets, we consider other motivations, emphasizing the importance of
density, business interests, and taxation in local decision-making.

We argue that density regulations emerge out of a political economy
with two key players—homeowners and business interests—yielding two
contrasting policy positions: one in favor of development and the other
opposed. On one hand, in areas with a large number of rural jurisdictions—
places where rural housing units cover the existing landscape, as in older
states—it is in the narrow interests of homeowners to block development
because tax rates are lower in rural areas, and taxation is more likely to fall
on the median homeowner (as ownership rates are well above 50%)."
Business interests are also weaker in small towns, where rural dwellers
mostly commute to work outside their jurisdictions (implying that business
ownership is rare or controlled by outsiders who lack a vote on land-use
regulation).’

On the other hand, in metropolitan areas where there are fewer rural
settlements—places where urban housing dominates the landscape, as in
younger states—it is to the advantage of homeowners and business interests
to promote development. Taxation is unlikely to be greatly affected by new
development because urban areas have scale economies. That is to say, the
fixed costs of schools and infrastructure have largely been accounted for
and variable costs per person are small because of high population density.
Retail businesses are also more common in high-density areas, and they
view growth as beneficial, increasing demand for services and products.

In addition to density, taxation, and the prevalence of homeownership,
the ability to implement a low- versus high-density zoning regime depends
on one other factor: governmental fragmentation. If central cities can readily
annex surrounding jurisdictions, then the ability of nonurban homeowners
to block development is constrained. The segmentation of metropolitan
areas into a patchwork of small local governments is an important condition

Downloaded from http://uar.sagepub.com at SUNY AT BUFFALO on July 2, 2009


http://uar.sagepub.com

782  Urban Affairs Review

for anti-density zoning to emerge. Fragmentation is not neutral with respect
to racial composition, however. Alesina, Baqir, and Hoxby (2004) find that
the annexation of jurisdictions within counties is strongly affected by the
presence of Black residents, suggesting that anti-Black motivations play a
role in fragmentation and zoning. In recent work, Rothwell (2009a) found
that anti-density zoning limited the metropolitan supply of housing from
1980 to 2000 and increased prices, and Pendall (20002) shows that it
reduces the local supply of multi-family units. We hypothesize that zoning
exacerbates racial segregation through these channels. For Blacks, who
have lower than average incomes, the probability of finding housing
outside of historically segregated neighborhoods is greatly diminished
when surrounding white jurisdictions are torpid and expensive.

Empirical Model and Data

Our analytic model connects Black—White segregation in a metropolitan
area to the average maximum density permitted in its constituent munici-
palities, while controlling for other market-relevant factors. Our model is
summarized by equation 1:

S,=a+pZ,+B,D, +B0, +BX, +n, (1)

where S, indicates the level of segregation in metropolitan region m at time
t; Z, indicates the zoning regime for the metropolis aggregated from local
jurisdictions, D, , is the area’s population density, G,, is a vector for geo-
graphic amenities, and X , is a vector of metropolitan social, political, and
economic controls that potentially affect housing market conditions and
that may also be correlated with an area’s racial composition.

Since there are many aspects to land regulation besides density restric-
tions, our model allows for other forms of zoning. In some cases, when we
expect that density zoning will have a conditioning effect, we also include
interaction terms between density zoning and other land-use regulations.
We thus take Z  as a broad measure of the regulatory regime:

Z = (0,8, + 0,0, x A )+ oA, , @)

where 6, is maximum density zoning and 4, is a vector of alternative land-
use regulations that will be explained below in detail. In these models, we
are most interested in assessing the marginal effect of a change in 5,,, which
then becomes o, + a,4,,.
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Beyond cross-sectional relationships, we seek to estimate a dynamic
model of contemporary segregation. Obviously density zoning cannot
explain segregation before 1970, as density restrictions were rarely used
before then and were irrelevant in the face of far more stringent barriers
to integration (Fogelson 2005 and Ben-Joseph 2002). Conditional on
segregation in 1980, however, we believe that segregation by the year 2000
had come to be strongly affected by density zoning practices. To test this
hypothesis, we estimate a model similar to that of equation 1 but move the
log of segregation at time ¢ to the right-hand side, while inserting the log of
segregation at time # + 10 or # + 20 as a new dependent variable.

We measure segregation using indices of Black—White residential
dissimilarity and Black—Black residential isolation developed by Iceland,
Weinberg, and Steinmetz (2002). Our measure of density zoning comes
from the 2003 survey conducted by Pendall and colleagues (see Pendall,
Puentes, and Martin, 2006, for more detail) in 49 of the nation’s largest
metropolitan areas. Together, these areas contained 1,677 local governments
reporting zoning ordinances covering maximum allowable density. The
metropolitan statistical areas (MSAs) in our sample contain 56% of the
U.S. population in 2000 and 58% of the African-American population. We
discarded jurisdictions that did not have an answer to the survey question
on maximum density. Overall, the response rate was 64%, which we
computed as the total number of jurisdictions in the MSA divided by the
number in the survey. The response rate was slightly higher in Western and
Southern metropolitan areas, which have fewer jurisdictions. Yet it was still
57% in the Midwest and over 60% in the Northeast.

Our key zoning measure comes from a survey question on the maximum
allowable density for new residential construction. The choices ranged
from less than 4 units per acre, which earned a score of 1, to more than 30
units per acre, which earned a score of 5. A score of 2 allowed 4—7 units per
acre, a score of 3 allowed 8—15 units per acre, and a score of 4 corresponded
to 16-30 units per acre. Within each metropolitan area, we computed the
average zoning density score across jurisdictions. A list of the 49 metropolitan
areas and their density zoning scores will be sent on request.

The Pendall, Puentes, and Martin (2006) survey also contained
information on other kinds of land-use regulations. Rothwell (2009a) found
that most of these alternative regulations did not significantly predict
metropolitan housing supply growth, but two, in particular, had significant
effects in some models. We thus included these zoning measures as controls
and modeled their interactions with maximum density zoning. The first is
school regulation in the metropolitan area, measured as the percentage of
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jurisdictions that use ordinances or impact fees to restrict new development
unless the developer pays for school infrastructure. The second measures
the prevalence of growth control statutes, as indicated by the percentage of
jurisdictions imposing growth moratoriums or building permit caps.

In addition to these two indicators, we also measure the percentage of
jurisdictions that offer pro-development incentives, such as affordable
housing bonuses, density bonuses, and expedited permitting for affordable
housing production. Finally, although it did not predict housing supply
growth, we also used containment regulations as a control because of Nelson,
Sanchez, and Dawkins’s (2004) finding that they promoted desegregation
from 1990 to 2000. Containment regulations create growth boundaries that
delimit development within a specified urban ring to reduce sprawl.

In our models, we combine these zoning indicators with a more
comprehensive index developed by Gyourko, Saiz, and Summers (2007)
and called it the Wharton Residential Land Use Regulation Index (henceforth
Wharton Index). In a widely cited article, Malpezzi (1996) uses a similar
index from a Wharton School survey of real estate experts originally
conducted by Linneman et al. (1990). We used the newer index from
Gyourko, Saiz, and Summers (2007) for both practical and theoretical
reasons. Practically, the Malpezzi index only covers 35 of our MSAs, but
the Gyourko, Saiz, and Summers (2007) index covers all 49. Empirically,
Rothwell (2009a) found the Malpezzi (1996) index to be insignificant in
predicting housing growth under a variety of specifications, whereas
maximum density zoning robustly predicted growth even after controlling
for the Malpezzi’s index and state regulations. Finally, Malpezzi (1996)
himself rejected the hypothesis that his index affected segregation.

Both Wharton surveys combine a broad range of issues that are of
theoretical interest but are not necessarily relevant to urban development
policy. Indeed, many of them are outcomes and not policies per se. For
example, the Malpezzi (1996) index includes respondent estimates of
approval times and approval likelihood as well as a broad question on the
adequacy of land availability. The Gyourko, Saiz, and Summers (2007)
index includes information about local political pressure, approval authority,
degree of local democracy, permit delays, development fees, open space
criteria, state regulations, and supply restrictions. Although these data may
lead to many important insights, strict approval authority and voting on
zoning may be irrelevant for multifamily developers if the project is
precluded by known anti-density regulation.

Many of our control variables derive from the urban economics literature.
Rappaport and Sachs (2003) find that coastal proximity and access to water
contribute significantly to regional development in the United States, so we
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include a dummy variable for coastal proximity and the ratio of water to
land area. Glaeser and Saiz (2003) found the percentage of people with
a college education to be a robust predictor of housing and population
growth across metropolitan areas, so we also included it in our equations.
The share of workers in agriculture has obvious implications for land use,
and the share in manufacturing is included because older industrial regions
generally offer fewer economic opportunities for inner-city Blacks (Wilson
1987). Following Tiebout (1956) and Cutler and Glaeser (1997), we also
include political variables associated with spatial sorting, such as the number
of local governments and the share of local revenue from local taxes.
Summary statistics for all variables are presented in Table 1.

Racial segregation was still quite high in 1980, with an average Black—
White dissimilarity index of 0.717 and an average Black isolation index of
0.596, but as others have noted (Farley and Frey 1994; Charles 2003),
segregation generally declined over the ensuing decades to reach an
average dissimilarity of 0.622 and an average isolation index of 0.523 in the
year 2000. Across all metropolitan areas for which we have complete
information, the average region had 165.5 units of general government, and
among these, we observed zoning regulations in an average of 32 munici-
palities. On our 1-5 scale of density regulation, the average metropolitan
area evinced a score of 3.37 with a range from 2.17 to 4.67 and a standard
deviation of 0.66.

The Endogeneity of Zoning

If there were no significant unobserved variation and no reverse causation
between segregation and zoning, then the model’s residual error would be
randomly distributed with an expected value of zero, but we consider this
outcome doubtful, as there are many ways in which Z could be correlated
with p, in equation 1. In areas where the races are more integrated, for
example, homeowners may be politically unable or less willing to impose
exclusionary zoning laws. Conversely, if most Whites live in suburbs and
most African-Americans live in central cities, then Whites may not only be
able but quite eager to impose zoning restrictions to preserve that arrange-
ment. In other words, Whites may react to earlier shifts toward or away from
segregation by strengthening or relaxing local zoning regimes, thereby
violating the assumptions of ordinary least squares (OLS) estimation.

To control for the possibility of reverse causality, we employ a two-stage
least squares (2SLS) framework that uses year of statehood as an instrumental
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variable. This instrument is strongly correlated with permissive density
zoning, and a regression of zoning on statehood year yields an R-squared
of .41 and an F-statistic of 35. Olson (1982) argues that political institutions
stagnate over time because interest groups with a stake in those institutions
form factions to choke off change. In the present case, older metropolitan
areas are more likely to stagnate because previously unpopulated areas
have had a longer time to establish rural settlements, in which anti-
development coalitions are likely to form. Indeed, year of statehood is
highly correlated (—0.68) with the density of rural housing units in 1990
(the number of rural units in an MSA divided by its land mass). We are also
motivated by Hilber and Mayer’s (2005) finding that areas with less
residential development exhibit lower spending on public schools.?

Our instrumental variable is valid so long as year of statehood does not
affect segregation, except through zoning or other observed correlates in
our model, such as the Black population share, which is higher in older
states. We control for a number of correlates to try to guard against this
possibility, such as percentage living in rural areas and the farming share of
the workforce. We also control directly for the local share of revenue in
local government spending and the number of local governments. Both are
proxies for taxpayer incentives to sort their preferences by jurisdiction, as
posited by Tiebout (1956). To provide additional evidence that statehood
really is exogenous to segregation, we regressed 1920 Black—White
dissimilarity on year of statechood along with controls for the Black
percentage and population density in 1910.* The p value for statehood was
unquestionably insignificant (p = .56), which makes sense because density
zoning was not prevalent in the 1920s (Ben-Joseph 2002).

The Stability of Zoning Regulations

One final methodological issue is the stability of zoning regulations over
time. Since we seek to model changes from 1980 to 2000 but only have a
cross-sectional measure of zoning policies, the stability of those policies is
substantively important. Of the 1,677 jurisdictions, only 60 said they had
not changed their zoning laws since 2000 and 133 had not changed since
1990, but when respondents were asked, “Compared to your jurisdiction’s
current level of regulation on land use and residential development, how
would you describe your jurisdiction” [over the last three decades]? 738
reported that zoning regulations were “about the same.”
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Pendall shared with us his 1994 survey, which contained data on density
zoning in that year and how it related to previous years (see Pendall 2000).
These data reveal that from 1988 to 1994, only 6% of jurisdictions increased
allowable density by 10% or more, and 7% decreased it by 10% or more.
During 1994-2003, the respective percentages were both 8%. Meanwhile,
the share reporting identical regulations in both years was very high—80%
from 1988 to 1994 and 75% from 1994 to 2003. A question pertaining to
regulation more broadly also revealed a high degree of stability.’

The Pendall 2003 data also included a dummy variable indicating which
jurisdictions were present in the previous survey. We matched unique
jurisdiction names for all observations in both surveys and discarded those
with the same name, yielding 560 observations where zoning data was
reported for both 1994 and 2003. Of these jurisdictions, 60% had exactly
the same density zoning score at both dates. A regression of 2003 on 1994
scores yielded a coefficient of .75 and a #-statistic of 20. Moreover, the
regional pattern in zoning did not change from 1994 to 2003, and regional
averages were almost identical.

These facts make it extremely unlikely that measurement error in attri-
buting 2003 density regulations to earlier zoning regimes biases our results.
Still, it is possible that those jurisdictions that liberalized zoning between
1994 and 2003 had significantly more restrictive zoning in the 1990s and that
we are falsely crediting zoning for desegregation. There are a number of ways
we can test this. One is to create a dummy variable that equals 1 if the 2003
survey respondent said that permitted density regulation in 1994 was within
10% of current regulations and 0 otherwise. We can then use this dummy
variable as the dependent variable in a regression with 1994 zoning on the
right-hand side and regional dummies. If the coefficient for 1994 zoning is
significant, we know that previous zoning is correlated with the likelihood of
changing, making our measurement error potentially problematic. Similarly,
if regional dummies are significant, we might infer that regional characteristics
are affecting the likelihood of density zoning changes.

In performing these tests, however, none of the variables was significant,
and variance explained was virtually zero (results sent on request). We also
examined this potential bias using the 1994 survey, which asked respondents
to report density changes from 1988 to 1994. Using similar procedures,
neither regional dummies nor 1994 zoning either alone or in combination
explained whether or not a jurisdiction changed its density regulation from
1988 to 1994 (results sent on request). We thus conclude that metropolitan
density zoning regimes were quite stable from 1988 to 2003 and that no
region was more or less stable than any other.
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The Effect of Zoning on Segregation: 1990 and 2000

We used OLS regressions to estimate the effect of maximum density
zoning on segregation in 1990 and 2000, controlling for a wide array of
possible confounding variables and alternative land-use regulations. In
both years, we estimate two sets of equations—one showing the effect of
density zoning by itself, and one including five indices of other land
regulations as control variables. As shown in Table 2, across all specifica-
tions, the coefficient for maximum density is highly significant statistically
and in the expected direction, with more permissive zoning regulations
(indicated by a higher allowable density) yielding lower levels of segregation.
These results are not driven by metropolitan characteristics that foster
or deter growth, such as median income, human capital, and industrial
structure, which are held constant in the model, nor are they a product of
suburban versus central city prices or housing supply.

The relationship also holds in the presence of alternative indicators of
the regulatory regime. For example, Gyourko, Saiz, and Summers’s (2007)
Wharton Index has no apparent effect on segregation and does not diminish
the effect of density zoning when included in the model. Controlling for
containment also has no influence on the effect of density zoning. In some
specifications, school infrastructure regulations and growth controls are
associated with higher segregation, but the results are not robust across the
different models and their inclusion does not change the effect of density
zoning.

In the full model predicting Black—White dissimilarity, each point
increase in maximum density zoning lowers the Black—White dissimilarity
index by 0.10 points in 1990 and by 0.09 points in 2000. Given that the
observed range in density zoning is from 2.2 to 4.7, we estimate that
moving a metropolitan area from the most restrictive to the most liberal
density regime would reduce segregation by 0.25 points in 1990 and 0.23
points in 2000, both very large effects on a 0-1.0 scale.® The right-hand
columns report essentially the same results using the isolation index,
though the coefficients are slightly higher, and once again, the effect holds
in the presence of other regulatory indicators.’

The Effect of Zoning on Desegregation: 1990-2000

We are also interested in measuring how zoning could affect trends in
segregation over time, as there have been significant changes in recent
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decades. According to Iceland, Weinberg, and Steinmetz (2002), between
1980 and 2000, average Black—White dissimilarity fell from 0.73 to 0.64 in
U.S. metropolitan areas, while average Black isolation fell from 0.66 to
0.59. Behind these average trends, however, lies a great deal of geographic
variation. In general, desegregation was greatest in the South and West and
least in the Northeast and Midwest. On average, the former regions had
much more liberal density zoning regulations than the latter, leading us to
hypothesize that interregional differences in desegregation are explained, at
least in part, by interregional differences in zoning policies.

A simple way to test this hypothesis is to regress the log of segregation
in 2000 on the log of segregation in 1980 or 1990, including zoning
variables and baseline controls as covariates. In this case, the coefficient
associated with the density regime captures the percentage change in
segregation associated with density zoning, and the coefficient on baseline
segregation measures the persistence of segregation over time. Our models
differ somewhat from those previously used to model segregation trends in
that we have added two more control variables associated with economic
growth—average January temperature and the rate of union membership in
the initial decade.® Moreover, because zoning did change in some
jurisdictions, we included controls for the percentage of jurisdictions that
reported overall zoning changes and changes specific to density zoning.
Finally, following Rothwell (2009a), we added interactions between school
infrastructure regulation and growth controls with density zoning.

We also excluded two variables used in earlier studies. First, we omit
Gyourko, Saiz, and Summers’s regulatory index, as it becomes redundant
with the addition of the Pendall survey question on overall regulation in
1990 and 1980. Second, we drop a measure of affordable housing incen-
tives because it was either insignificant or had the wrong sign (i.e., it was
associated with greater segregation, suggesting it has been a response to
social conditions, not a cause). Moreover, since most affordable housing
incentives were not adopted until the late 1990s or early twenty-first
century, it is unlikely that they affected segregation in the 1980s and 1990s
(Tombari 2005).

Table 3 summarizes the results of OLS regressions predicting desegre-
gation from zoning measures and controls. Once again, whether measured
in terms of dissimilarity or isolation, density zoning appears to have a
strong influence on the pace of racial desegregation in U.S. metropolitan
areas from 1980 to 2000. The larger the density score—the more liberal the
zoning policy—the larger the percentage decline in Black—White dissimi-
larity and Black spatial isolation, holding constant other features of the
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Table 3
OLS Regression of Density Regulation on Changes in
Black—White Residential Dissimilarity and Isolation
in 49 U.S. Metropolitan Areas from 1980 to 2000

1990-2000 1980-2000

Dissimilarity ~ Isolation  Dissimilarity Isolation

Density zoning score —0.00347 -0.0195 —0.127***  —0.180**
(0.0265) (0.0470) (0.0439) (0.0789)
Increased allowable density —0.254%** —0.398* 0.0212 0.149
since 1994 (0.114) (0.226) (0.126) (0.316)
Decreased allowable density 0.0984 —0.0531 -0.227 —0.180
since 1994 (0.166) (0.261) (0.212) (0.380)
Less overall regulation in —(.2%%* -0.215 —0.301%** —0.714%**
previous decade (0.0773) (0.139) (0.0974) (0.243)
More overall regulation in —0.00685 0.102 —0.309** —0.782%**
previous decade (0.0864) (0.166) (0.146) (0.380)
Containment (1994 or older) —0.0643 —0.151 —0.0451 —0.190*
(0.0457) (0.0945) (0.0613) (0.102)
School infrastructure regulations -0.125 -0.128 0.0617 —1.135%
(0.374) (0.639) (0.396) (0.673)
Growth controls —0.558 —0.546 —2.717%* —3.963*
(0.648) (1.198) (1.121) (2.189)
Density zoning x school regulation 0.0432 0.0566 —-0.0379 0.280
(0.1006) (0.177) (0.113) (0.190)
Density zoning x growth controls 0.225 0.241 0.951%%* 1.428%%*
(0.179) (0.315) (0.337) (0.642)
Constant 0.329 0.293 0.0180 0.372
(0.696) (0.645) (0.365) (0.576)
Adjusted R-squared .500 .563 .889 945

Notes: Controls not shown: the number of general governments in 1962, the Black share of the
population, population density, the share of adults over 25 with a BA, the manufacturing share
of industry, the median household income, the water-to-land ratio, a dummy for coastal prox-
imity, the agricultural share of industry, the share of commuters with commute times over 35
minutes, population growth in the previous 10 years, the ratio of suburban to central city hous-
ing units, the median rent, the suburban-to-central-city-rent ratio, the share of homes with no
plumbing, the rural share of housing units, the average local jurisdictions’ reliance on own
revenue (for each state), state taxation per capita. Additionally, average January temperature
and union membership rates were added.

The 1980 regressions omitted controls for suburban ratios, commute times, the share with no
plumbing, and substituted the share of farming units instead of rural housing.

49 metropolitan areas. Standard errors are in parentheses and are robust to heteroskedasticity
and clustering. OLS = ordinary least squares.

*rEp < .01 **p < .05. *p < .10.
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local zoning regime. This effect is robust to the omission of variables that
measure regulatory changes or any combination of those variables, including
a measure of the jurisdictions in each MSA that maintained the same
density zoning score since 1994 or the same overall level of regulation
since 1980.

In MSAs with no observed school regulations or growth controls (17 out
of 49 MSAs), the marginal effect of a one unit change in zoning is simply
the point estimate, which is a very large effect: —0.13 for the dissimilarity
index and —0.18 for the isolation index. For the others, there is a marginal
interacted effect between density zoning, school infrastructure regulation,
and growth controls, which somewhat dampens the impact of density
zoning. For the 1980-2000 models, the interacted marginal effect for the
dissimilarity index is —0.06 and —0.02 for the isolation index, which
amounts to a change of 15 points and 4 points, respectively, if the most
restrictive MSA in 1980 had replaced its zoning with the least restrictive
MSA’s regulations.

The point effect of density zoning from 1990 to 2000 is less robust than
the 1980-2000 model and statistically insignificant in the specifications
shown here. More parsimonious specifications over this period yield
significant results but only if the interactions with alternative regulations
are included, which probably reflects the fact that the degree and variation
in desegregation were much lower in the latter than the former period.
Indeed, the standard deviation of desegregation was almost twice as large
in the 1980s compared with the 1990s, and the mean was roughly three
times as large. Nonetheless, our measure of the percentage of jurisdictions
that reported density liberalization since 1994 was negative and highly
significant in its effect on 2000 segregation, conditional on 1990 segregation.
In other words, whatever the 2003 density zoning regime, those metropolitan
areas that most liberalized density zoning rules since 1994 saw the largest
drops in segregation from 1990 to 2000.’

Controlling for Reverse Causality

Despite the strong observed effect of maximum-density zoning on
segregation in the presence of numerous controls, the possibility of reverse
causality still remains as a threat to internal validity. Table 4 repeats the
cross-sectional and trends regressions for dissimilarity and isolation using
2SLS. The background controls are as before, but the interactions between
the alternative zoning regulations and density zoning have been eliminated
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to conserve degrees of freedom in light of inconsistent effects in earlier
models. These results confirm the significant effect of low-density zoning
in bolstering segregation and suggest the relationship is indeed casual.
Across all specifications, the more liberal the density zoning regime, the
lower the level of segregation controlling for school regulation, growth
controls, containment, and the likelihood of having more or less regulation.
Our instrument easily passes the test of relevance, with first-stage F-statistics
well above 10 in every model.

We would expect the instrumented density zoning effect to be larger than
the OLS effect if the residual of equation 1 is positively correlated with both
density zoning and segregation. This would be the case if high segregation
puts political pressure on jurisdictions to liberalize zoning regimes. Certainly,
the Supreme Court of New Jersey has done this in its decision against the
town of Mt. Laurel, as did the Massachusetts Legislature when it passed
General Laws, Chapter 40B. Consistent with this reasoning, the effects of
density zoning are indeed stronger once they have been purged of biases
stemming from reverse causality. In the 2000 cross-sectional models, for
example, the OLS coefficient was 0.09 for both segregation indices, whereas
the 2SLS coefficient was 0.12 in both cases, a 25% increase. In the 1980—
2000 model predicting trends in dissimilarity, whereas OLS predicted a
decline of 13% over the two decades, 2SLS predicted a 14% drop. Likewise,
in predicting 19802000 trends in isolation, OLS predicted an 18% decline,
but the predicted decline was 21% with 2SLS.

Unobserved Regional Characteristics

We undertake one final robustness check motivated by the striking
regional differences in density zoning. Although there are no regional
differences in terms of change in density zoning, there are large absolute
differences in the level at any point in time. The West is by far the most
liberal region with respect to density regulation, followed by the South, the
Midwest, and the Northeast. The West-South average is almost an entire
unit more permissive on the density score than the Midwest—Northeast
average,'’ and consistent with our argument, the regional pattern in housing
supply and desegregation precisely mirrors the regional pattern in density
zoning. In the preceding analysis, we argued that this is no coincidence, but
critics might argue that it reflects unobserved regional characteristics not
captured by our lengthy list of control variables. Estimating the model one
region at a time does not change the results, and we do not know of any
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other explanation for why the South and West should experience greater
desegregation, but in response to reviewer comments, we nonetheless add
a full set of regional controls to our regressions and report the results in
Table 5.

The first two columns show cross-sectional results for 2000. Not
surprisingly, the coefficients are smaller, as the regional dummies now pick
up some of the variance in segregation and isolation, showing significantly
greater levels in the Northeast and Midwest. Although the effect of zoning
on Black—White dissimilarity is no longer significant, zoning continues to
predict Black isolation at the 10% significance level with a two-tailed test
and at a 5% level with a one-tailed test (»p < .032). As for the change in
segregation from 1980 to 2000, the point estimates continue to be large and
statically robust for both indices when regional controls are added to the
models. The one caveat is that interactions now absorb more of the variation
so that liberal density zoning is associated with higher segregation in areas
where growth controls are especially prevalent. Although not shown here,
the 2SLS results also remain highly significant in the cross-sectional results
and significant at the 10% level in the dynamic model. We conclude that
the effect of density zoning on segregation is not driven by unobserved
regional characteristics. Even within regions, MSAs with more favorable
regulations toward density see more racial integration.

Other Zoning Regulations

Although density zoning stands out here, we are not prepared to draw
confident conclusions about the effects of other regulations on segregation,
since many of them have not been used long enough to affect segregation
significantly." Like Nelson, Sanchez, and Dawkins (2004), we find that
containment regulations predict desegregation from 1990 to 2000 when we
omit controls for changes in density regulation, though this is not the case in
the cross-sections from 1980 to 2000 or 1980 to 1990. These regulations are
essentially pro-density, as opposed to the anti-density regulations of large-
lot zoning. Yet unlike Nelson, Sanchez, and Dawkins (2004), we argue that
anti-density zoning is a more fundamental cause of segregation because
containment without high-density zoning would condemn an area to housing
scarcity. We also have empirical evidence that density zoning is more
fundamental to desegregation than containment. Density zoning in 1994
significantly predicts the 2003 level of containment as well as the change in
containment regulations from 1994 to 2003, but the reverse is not true.'
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Table 5
OLS Regression of Density Regulation and Regional Controls on
Decennial Changes and 2000 Levels of Black—White Residential
Dissimilarity and Isolation in 49 U.S. Metropolitan Areas

2000 1980-2000
Dissimilarity Isolation Dissimilarity Isolation
Density zoning score —0.0537 -0.0764* —0.107** —0.206%**
(0.0422) (0.0404) (0.0477) (0.0755)
Containment 0.00380 —0.0611 0.0107 —0.0828
(0.0622) (0.0778) (0.0681) (0.104)
School infrastructure 0.154%** 0.191%** —0.00550 0.315
regulations (0.0568) (0.0642) (0.114) (0.194)
Growth controls 0.553* 0.517* 1.089%*** 1.904%%**
(0.278) (0.291) (0.346) (0.554)
Density zoning x 0.00508 —-1.166*
school regulation (0.421) (0.675)
Density zoning x —3.280%*** —5.572%**
growth controls (1.166) (1.752)
Midwest 0.271%*%* 0.254%%* 0.177%* 0.332%%*
(0.100) (0.117) (0.0976) (0.146)
Northeast 0.231** 0.185 0.159 0.279%*
(0.101) (0.113) (0.0983) (0.137)
South 0.119 0.148* 0.0430 0.224
(0.0723) (0.0836) (0.0753) (0.138)
Constant —-0.0290 -0.797 -0.163 -0.319
(0.614) (0.523) (0.438) (0.674)
Adjusted R-squared .676 .843 905 949

Notes: Controls not shown: the number of general governments in 1962, the Black share of the
population, population density, the share of adults over 25 with a BA, the manufacturing share
of industry, the median household income, the water-to-land ratio, a dummy for coastal prox-
imity, the agricultural share of industry, the share of commuters with commute times over 35
minutes, population growth in the previous 10 years, the ratio of suburban to central city hous-
ing units, the median rent, the suburban-to-central-city-rent ratio, the share of homes with no
plumbing, the rural share of housing units, the average local jurisdictions’ reliance on own
revenue (for each state), state taxation per capita. The regional dummy variables are with
respect to the West.

For the 1980-2000 regression, average January temperature and union membership rates in
1986 were added, but controls were omitted for suburban ratios, commute times, the share
with no plumbing, and the share of farming units was substituted for the rural housing share.
The Wharton Index and affordable housing index were only used in the 2000 regression.

49 metropolitan areas. Standard errors are in parentheses and are robust to heteroskedasticity
and clustering.

**¥p < .01. ¥*p < .05. *p < .10.
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Aside from containment, we suspect that growth controls probably
contribute to segregation by preventing housing growth in White jurisdi-
ctions. School infrastructure regulations also act as anti-density zoning by
raising the costs of multifamily developments. In both cases, inconsistent
estimates may be due to their infrequent use and association with otherwise
liberal areas. Finally, inclusionary zoning measures seem to be driven
more by political efforts to appear favorable to affordable housing but do
not appear to offer a robust tool to promote density (Meltzer and Shuetz
2008).

Summary and Discussion

The foregoing analysis suggests that patterns and processes of racial
segregation in the post—civil rights American city are strongly affected by
density zoning. At any point in time from 1990 to 2000, intermetropolitan
variation in Black—White segregation and Black isolation was strongly
predicted by a metropolitan area’s relative openness to housing construction,
as embodied in maximum zoning rules—the greater the allowable density,
the lower the level of racial segregation. Moreover, our instrumental
variable analysis suggests that the causal arrow runs from regulation to
segregation even if the reverse is also true.

In keeping with these cross-sectional findings, we also found that the
prospects for desegregation are greater in areas with more liberal density
regulations. From 1980 to 2000, metropolitan areas that allowed higher
density development moved more rapidly toward racial integration than
their counterparts with strict density limitations, even after controlling for
a battery of social, geographic, and economic characteristics and for
potential reverse causality between segregation and zoning. Our confidence
that anti-density zoning is a true source of segregation is increased by a
recent working paper by Rothwell (2009b) that uses the same data and finds
essentially the same results for levels of Asian and Hispanic segregation,
and consistent with Pendall’s (2000) analysis, we do not find any consistent
pattern emerging for other land-use regulations.

In terms of underlying mechanisms, we argue that restrictive density
zoning produces higher housing prices in White areas and limits
opportunities for people with modest incomes to leave segregated areas, a
perspective in accordance with a great deal of research showing that
zoning increases housing prices (Rothwell 2009a; Glaeser and Gyourko
2002; Glaeser, Gyourko, and Saks 2005; Fischel 1985).
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In their analysis, Cutler and Glaeser (1997) found evidence that
decentralized White racism, as revealed in housing preferences, perpetuated
contemporary segregation in U.S. metropolitan areas. Our analysis suggests
that whatever their racial motivations, homeowners reveal their political
preferences to exclude households of modest means through low-density
zoning under certain predictable conditions. These conditions are found in
metropolitan areas where local governments are relatively fragmented,
rural settlements are prevalent, jurisdictions rely heavily on property
taxation, and the percentage of African-Americans is high. We believe
federal policy should be brought to bear on local land regulations, prohi-
biting the most severe density restrictions.

Notes

1. We have evidence of this from the Census Bureau’s 2000 survey. The effective property
tax was calculated by economists at the National Association of Home Builders and is avail-
able here: http://www.nahb.org/generic .aspx?genericContentID=35450. Using a sample of
every county in the United States, we found that rural counties pay an effective property tax
rate that is about 2.5 percentage points lower than urban counties. In an ordinary least squares
(OLS) regression, this effect is robust (i.e., the coefficient falls to —2.0 and has a #-stat of —9.7)
after controlling for race, public school enrollment, median income, average property values,
unobserved state effects, and the homeownership rate. The homeownership rate also signifi-
cantly predicts lower property taxes in such a model.

2. The 2000 census data show that only 30% of U.S. residents living in rural places work
in that place, whereas 43% of urban residents work in their place of residence. In places with
less than 2,500 residents, just 26% work where they live, and the average zoning score is 1.85
(less than eight units per acre) in the Pendall sample.

3. Hilber and Mayer (2005) attribute this finding to a lower elasticity of housing price
appreciation in rural towns, but as we argue above, we believe the more important explanation
involves the absence of scale economies in rural areas, which dissuades those communities
from public goods with high fixed costs up to a certain threshold.

4. The effect remains insignificant with regional effects or using the change in the percent-
age Black from 1910 to 1920. The 1920 segregation data on 32 metropolitan statistical areas
(MSAs) is provided by Jacob Vigdor from a collaborative project with David Cutler and
Edward Glaeser, with data available here: http://trinity.aas.duke .edu/~jvigdor/segregation/.

5. We suspect that the main reason that this question shows less continuity is because it
includes every kind of regulation, including the trendy use of inclusionary zoning, which has
not demonstrated any effect on housing markets in recent studies (e.g., Rothwell 2009a;
Shuetz, Been, and Meltzer 2008).

6. Similar results are obtained when we create a dummy variable for liberal density zoning,
where liberal = 1 if the zoning score is above the mean, and liberal = 0 otherwise. Using the
full set of controls in 2000, the marginal effect on liberal is —17.6 for the dissimilarity index
and —17.2 for the isolation index, both with z-stats over 3.8.

7. Since our zoning indicator relies on averages of observations from jurisdictions within
each metropolitan area, we replicated our results after giving greater weight to those regions for
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which we have more observations to guard against the possibility that a few unrepresentative
local observations might bias our measure of the regulatory environment. Specifically, we ran
a weighted OLS regression using the number of observations per MSA as weights. In general,
this respecification of the model increased the significance of the maximum density zoning
variable and slightly inflated the size of its effect. These results are available on request.

8. The National Climatic Data Center provided data on temperature. We used the average
from 1971 to 2000. Glaeser and Tobio (2007) found this to predict growth in the United States
in recent decades. The union data are borrowed from Barry Hirsch and David Macpherson,
available at http://unionstats.gsu.edu/. Olson (1982) found evidence that economic growth was
slower in the United States, where union density was higher from the 1940s to the 1970s.

9.The coefficient on density liberalization in the 1980-2000 regression is insignificant
and has a positive sign, as opposed to the 1990-2000 regression. This is not a contradiction,
however, because if a jurisdiction increased its density score from 1994 to 2003, that means it
must have had a lower score sometime between 1980 and 1994, so the results are still consis-
tent with the idea that increasing the density score (i.e., moving toward a more liberal land-use
policy) is associated with less segregation. The most important result is clearly the coefficient
on the level of density regulation, given what we know about its stability over time.

10. This contradicts the depiction of the West as highly regulated (Gyourko, Saiz, and
Summers 2007), but we want to be clear which regulations we are talking about. From
Pendall’s data, our measures of school infrastructure regulations, growth controls, and con-
tainment are significantly more common in the West and California in particular. The
Gyourko, Saiz, and Summers (2007) survey includes an indicator of density regulation, which
also depicts the West as the most open to density and the Northeast as the most hostile to it.

11. First, of the jurisdictions with containment regulations measured in 2003, 74% had at
least one in place before 1994 (70% before 1990). This is similar to density zoning, in that
75% of jurisdictions had roughly the same density regulations in 1994 as they had in 2003,
and 80% had the same density regulations in 1988 as they had in 1994. By contrast, our school
infrastructure regulation variable included AFPOs (Adequate Public Finance Ordinances), but
only 1% of these were implemented before 1995. Only 5% of our moratoria on growth, which
were included under growth controls, were said to be in place before 1995, and the oldest
started in 1992. We do not know how long building caps and impact fees have been in use.

12. These results are available on request. The relationship holds in unconditional specifi-
cations and with the inclusion of controls for segregation in 1990, the number of general
governments, housing supply growth from 1990 to 2000, the Black share of the population in
1990, local government reliance on property taxes, and regional effects.
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