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Abstract:  In 1923, Chicago adopted one of the nation’s first comprehensive zoning 

ordinances.  Intended to stabilize property values and protect public health by regulating land 

uses and building types, the ordinance made no mention of race or ethnicity.  We ask if, despite 

the race-neutral text, minority communities were differentially zoned.  Using fine-resolution 

spatial data on the location of immigrants and African Americans across Chicago juxtaposed 

with digitized maps of contemporaneous land use and the zoning ordinance itself, we show that 

neighborhoods with either a larger share of southern blacks or first-generation immigrants were 

more likely to be zoned for manufacturing uses. The results are robust to the inclusion of a rich 

set of controls for urban geography and pre-existing land uses, suggesting that our findings 

cannot be explained by the sorting of minorities into areas most suited for industrial activity. 
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I. Introduction 

 

Over the past century, American cities have been characterized by extreme segregation 

and inequality along racial and ethnic lines.  Scholars have advanced the hypothesis that land use 

regulation may foster segregation and encourage the siting of industrial facilities near minority 

neighborhoods, constituting an important channel through which these racial and ethnic groups 

remain disadvantaged.  Clean tests of this hypothesis have been hampered by the fact that current 

patterns of zoning regulations and land use evolved simultaneously over the last century. 

 We assess whether land use regulation has discriminated against minorities by focusing 

on the introduction of comprehensive zoning in Chicago in 1923, one of the first policies of its 

kind in the U.S.  Using a novel, geographically identified demographic dataset in conjunction 

with a fine-scale digitized map of contemporary (1922) land uses, we ask how the racial and 

ethnic composition of neighborhoods influenced Chicago’s initial zoning ordinance.  We focus 

on both the initial sorting of demographic groups relative to extant character of Chicago’s urban 

geography and the ways in which neighborhood demography determined zoning outcomes.  

Such differential zoning would have potentially exposed minority communities to a 

disproportionate share of environmental hazards and excluded minority homeowners from the 

economic benefit of purely residential zoning (McMillen and McDonald, 2002). 

  A unique contribution of our study is the rich detail of the microdata assembled for the 

analysis.  We observe place of birth and parents’ place of birth for the universe of individuals 

living in Chicago in 1920, allowing us to precisely measure the size of both first and second-

generation immigrant populations.  We are also able to distinguish northern-born black 

populations from enclaves of southern-born blacks who had migrated to Chicago, enabling us to 

ask whether these groups were treated differently in the zoning process.  Our geographic unit of 
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observation is an enumeration district, which was a small administrative unit used internally by 

the census that typically contained fewer than 1,500 residents.  Our microdata, which was taken 

from a genealogy website and includes 100 percent sample of the population of Chicago from 

the 1920 census, represents a substantial improvement over existing sources of data. 

A second contribution of our approach is that we observe detailed measures of existing 

land use at the city block level prior to the introduction of comprehensive zoning.  Our empirical 

strategy thus asks what impact minority populations had on zoning outcomes, conditional on 

demographic sorting across the city and extant land use patterns at the time of initial zoning 

adoption.  The ability to observe and control for ex ante minority proximity to undesirable land 

uses distinguishes our work from much of the previous literature, which has struggled to 

disentangle environmental racism in land use regulation from the observationally equivalent 

mechanism of poor minorities sorting into less expensive neighborhoods near polluting sites 

(Been and Gupta, 1997).  

We find that neighborhoods with a larger share of southern-born blacks and first-

generation immigrants were more likely to be zoned for industrial uses than comparable 

neighborhoods with white natives.  Specifically, a 20 percentage point increase in southern black 

share is associated with an 11 percentage point increase in the likelihood of an enumeration 

district being zoned to include manufacturing uses.
2
  The inclusion of a rich set of controls for 

existing land uses and urban geography suggests that our results cannot be explained by minority 

sorting into areas of the city that were most suited for manufacturing uses prior to the passage of 

the zoning ordinance.  

                                                 
2
 A 20 percentage point increase represents roughly a one standard deviation in the percentage of an enumeration 

district’s southern black population when computed over the set of enumeration districts with at least a five percent 

black population. 
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A striking feature of our results is the apparent singling out of blacks from the South for 

disadvantageous zoning.  Although neighborhoods with a larger share of black residents were 

more likely to be zoned for industrial uses, we show that this effect is driven entirely by the 

presence of black migrants from the South.  This finding persists even when we focus solely on 

neighborhoods that did not have heavy manufacturing facilities prior to the zoning ordinance, 

further suggesting that unobserved sorting of blacks into industrial areas cannot account for the 

differential zoning outcome.   

These results cast doubt on the de jure racial blindness of comprehensive zoning 

ordinances, of which all but one (New York) were passed after the Supreme Court ruled 

explicitly racial zoning unconstitutional in the 1917 Buchanan v. Warley case.  Although the text 

of this ordinance addressed only land uses and volume restrictions for buildings only, racial 

discrimination nevertheless emerged.  Land use regulation could thus serve as a channel through 

which minorities remain poor, particularly if these ordinances have persistent effects on a city’s 

economic geography (Shertzer, Twinam, and Walsh, 2013).   

Our findings also serve as an early example of implicitly racial zoning, a phenomenon 

that has attracted much attention in the contemporary literature.  For instance, scholars have 

argued that higher density zoning in minority neighborhoods relative to white neighborhoods 

leads to the concentration of poverty and creates an additional barrier to exit for racial and ethnic 

minorities who wish to move (Rothwell and Massey, 2009).  Our results show that racial 

discrimination in land use regulation can arise even when the policy tool is not as exclusionary in 

nature as minimum lot sizes and is restricted to regulating where industrial and commercial 

activity may take place. 
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II. Background on Zoning in Chicago 

 

 The origins of comprehensive land use regulation in Chicago were rooted in public 

demand for “orderly” urban development, in particular the prevention of industrial and 

commercial encroachment on residential neighborhoods.  Early twentieth century observers, 

including the influential Chicago Real Estate Board, expressed concern about the effect of 

unchecked expansion of commercial and industrial activity on property values (Schwieterman 

and Caspall, 2006).  Others objected to the “canyon effect” created by unbroken rows of 

skyscrapers with the associated reduction in sunlight exposure and air flow on public health 

(Hall, 2002).   

Chicago’s city government had made previous attempts to control undesirable land uses, 

including an 1837 municipal code that prohibited any landowner or tenant from maintaining 

certain nuisances such as dead animals, dung, putrid meat, or fish entrails on his property.  

However, such piecemeal approaches proved insufficient for meeting public demand for 

controlled development and in 1920 the newly created Chicago Zoning Commission began 

preparing a comprehensive zoning ordinance.  The Commission, composed of eight aldermen 

and fourteen representatives from the Chicago community, spent eighteen months surveying 

existing land use in Chicago before issuing the initial statute (Schwieterman and Caspall, 2006, 

p. 19).   

 Chicago’s comprehensive zoning ordinance regulated land through both use districts and 

volume districts.  Four distinct use districts were included:  residential (single family housing), 

apartment, commercial, and manufacturing.  These use districts were hierarchical, with 

apartment districts allowing residential uses, commercial districts allowing both apartments and 

single-family homes, and manufacturing districts allowing any use.  Volume districts imposed 
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restrictions on maximum lot coverage, aggregate volume, and height.  The five volume districts 

in Chicago’s ordinance were also hierarchical with district 5 allowing the tallest buildings.   

Zoning statutes spread across the country in rapid order after Chicago’s ordinance was 

passed, and by 1925 nearly 500 cities had adopted similar forms of comprehensive land use 

regulation (Mills, 1979).   By this time, the question of whether zoning could explicitly address 

race and block black residents from certain neighborhoods had been settled:  the U.S. Supreme 

Court had ruled a Louisville, Kentucky racial zoning ordinance unconstitutional in Buchanan v. 

Warley in 1917.  This case squashed an effort by the Chicago Real Estate Board to convince the 

city to adopt a similar racial zoning ordinance.  The realtors, led by agents from Hyde Park, 

Kenwood, and Oakland neighborhoods, had argued that the dispersion of African-Americans 

throughout the city could lead to more than $250 million (in 1922 dollars) in property value 

depreciations (Chicago Commission on Race Relations, 1922).   

When the move for a racial zoning ordinance failed, demand for segregation and 

protection from black “encroachment” led to the proliferation of private alternatives such 

restrictive deed covenants.  White residents were particularly concerned by the arrival of blacks 

from the South, seeing them as “ignorant and rough-mannered, entirely unfamiliar with the 

standards of conduct in northern cities” (Chicago Commission on Race Relations, 1922).  Black 

residents of Chicago, for their part, worried that racial motives would influence the 

comprehensive zoning ordinance, further eroding their quality of life.  African Americans were 

particularly concerned about the expansion of polluting factories into black neighborhoods 

bordering industrial areas (Flint, 1977). 

Although to our knowledge we are the first scholars to empirically ask how the spatial 

distribution of minority populations shaped initial zoning ordinances, comprehensive land use 
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regulation is the subject of a large literature, and the case of Chicago has attracted particular 

interest.  Previous work on Chicago’s 1923 zoning ordinance used a sample of city blocks to ask 

the extent to which the ordinance followed existing uses, finding that zoning patterns were 

highly predictable given existing land uses, proximity to transportation networks, and distance to 

waterways (McMillen and McDonald, 1999). The same authors also asked how the 1923 zoning 

impacted land values (McMillen and McDonald, 2002).  Using propensity score matching on the 

same sample of city blocks, they find that strictly residential zoning increased land values 

relative to commercial zoning.   

A related literature has examined the impact of zoning on demographic and 

socioeconomic segregation later in the twentieth century.  For instance, Shlay and Rossi (1981) 

use changes in density restrictions over the 1960 to 1970 decade to show that density zoning 

ordinances promote segregation by income and ownership status.  While Shlay and Rossi find no 

discernible effects of density zoning on racial composition, Rothwell and Massey (2009) 

document a significant positive relationship between stricter density zoning and segregation 

measures across 49 cities.  However, Berry (2001) finds no difference in segregation between a 

city with a comprehensive zoning ordinance (Dallas) and a similar city where residents rely on 

deed restrictions instead (Houston). 

In this paper we focus primarily on use zoning, particularly for manufacturing.  Our 

results are less informative on the question of whether density zoning was used to facilitate 

segregation because the residential use category (allowing only detached houses) was used so 

little in the initial zoning ordinance.  Fewer than three percent of enumeration districts in our 

sample had any residential zoning; the apartment use category was used instead for residential 
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areas throughout the city.  Nonetheless, we do investigate whether minority neighborhoods were 

also disproportionately zoned for higher density categories in addition to manufacturing uses.   

 

III. Data 

 

The dataset used in this paper has three components:  enumeration-district level census 

data, the 1922 Chicago land use survey, and a map of the city’s 1923 comprehensive zoning 

ordinance. 

a. Census Enumeration District Data 

We obtained counts of the number of blacks and white ethnic groups at the census 

enumeration district level using the 100 percent sample of the population from the genealogy 

website Ancestry.com.  Enumeration districts were small administrative units used internally by 

the Census to divide cities up into small areas that could be surveyed by one person.
3
  The spatial 

microdata compiled for this paper represent a significant improvement over existing sources, 

most of which are tabulations of the population at the ward level produced by the Census 

Bureau.
4
  The average enumeration district in Chicago had 1,182 individuals in 1920, or less than 

two percent of the population of the average ward.     

In order to investigate the relationship between the composition of the population and 

zoning outcomes, we digitized the 1920 enumeration district map of Chicago.  We first used 

written descriptions of the enumeration districts available on microfilm from the National 

Archives.  The information from these microfilms has been digitized and made available on the 

                                                 
3
 The Census Burea did not switch to a mail-based survey system until 1960. 

4
 The IPUMS sample for 1920 (Ruggles et al, 2004) covers 1 percent of the population of Chicago and contain 

enumeration district identifiers; however, this small sample is insufficient for studying neighborhoods. 
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web due to the work of Stephen P. Morse.
5
  Second, we took digital photographs of the physical 

map of the 1920 census enumeration districts of Chicago from the National Archives.  Working 

primarily with a geocoded (GIS) historic base street map developed by the Center for Population 

Economics at the University of Chicago, we generated a GIS representation of the Chicago 

enumeration district map that is consistent with the historic street grid. 

In the empirical work we focus on four categories of racial and ethnic minorities.  We 

begin by defining southern blacks to be individuals who report their race as black or mulatto and 

their place of birth as in the South.
6
  We also include “second-generation” blacks, that is, 

individuals born in the North but with southern-born fathers, in the southern black category.  

Northern blacks are defined as black or mulatto individuals who were both born outside the 

South with fathers born outside the South.   

First-generation immigrants include all foreign-born individuals plus second-generation 

individuals under the age of 18, the latter of whom are presumably children residing in the same 

household as their foreign-born parents.  Second-generation immigrants are defined as 

individuals who were born in the U.S. and who are at least 18 years old with foreign-born 

fathers.  Using these definitions, we avoid the standard problem in the segregation literature of 

immigrant populations being diluted by the presence of their native-born children (see Cutler, 

Glaeser, and Vigdor, 2008).  Third-generation whites are defined as white individuals who were 

born in the U.S. and whose fathers were born in the U.S.  The population of our study area is 

composed of 1.5% northern blacks, 2.9% southern blacks, 52.0% first-generation immigrants, 

and 17.9% second-generation immigrants in 1920.  The remainder are white third-generation and 

beyond natives. 

                                                 
5
 Website: http://stevemorse.org/ed/ed.php.   

6
 We use an eleven state definition of the South, defining the region to include Alabama, Arkansas, Florida, Georgia, 

Louisiana, Mississippi, North Carolina, South Carolina, Tennessee, Texas, and Virginia.  
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There are important compositional and economic differences between the first and 

second-generation immigrant groups.  Adult second-generation immigrants primarily traced their 

ancestry to Ireland and Germany and tended to be wealthier than recent arrivals.  First-generation 

immigrants were more likely to have arrived from Poland, Italy, Russia, Bohemia (now the 

Czech Republic), and the other “new” sending countries of the late nineteenth and early 

twentieth century European immigration.  The German and Irish communities also held political 

clout and most city council seats; the larger new immigrant groups had mobilized politically but 

counted few city council representatives among their number (Centennial List of Mayors, City 

Clerks, City Attorneys, City Treasurers, and Aldermen, 1937; Shertzer, 2013).  We may thus 

expect first and second-generation immigrants to have been treated different by the zoning 

process, particularly given the fact that aldermen served on the Chicago Zoning Commission.  

We also examine northern and southern-born blacks separately due to concern present in the 

historical record over black migrants from the South. 

The distributions of the minority groups we study are displayed in Figure 1.
7
  Panel A 

shows the concentration of southern-born blacks in the “Black Belt” south of downtown with a 

secondary population to the west.  Northern-born blacks appear concentrated in the Black Belt as 

well but with larger numbers living to the north and south of the mostly densely African 

American areas.   Figure 2 graphically illustrates the variation in where northern and southern 

blacks lived in finer detail.  Panel A shows a close up view of the black neighborhoods to the 

south and west of downtown, showing the share of the total black population from the South.  

There is significant variation across enumeration districts in the southern black share, with the 

neighborhoods in the center of the Black Belt having more southerners and the neighborhoods to 

                                                 
7
 The two blank areas are the result of missing data.  We had to omit 84 enumeration districts (out of 1884) from our 

sample: 36 were missing from Ancestry.com’s database and 48 had illegible or missing land use maps, leaving us 

with 1800 observations. 
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the north and south having more northerners.  Panel B shows a scatterplot of percent northern 

and southern black; significant variation in these percentages exists for enumeration districts that 

are at least ten percent black; the correlation between southern and northern black share for these 

districts is .81.  We thus believe there is sufficient variation in where southern and northern 

blacks lived to examine their impact on zoning separately. 

Panels C and D of Figure 1 show the distribution of first and second-generation 

immigrants, respectively.  Numerically much larger than the black population, first-generation 

immigrants were most concentrated in inland neighborhoods in the periphery of the central 

business district.  Second-generation immigrants occupy the next ring of enumeration districts 

further out from the downtown, particularly in the northwest. 

b. The 1922 Chicago Land Use Survey 

 

The comprehensive land use survey we draw upon was conducted by the Chicago Zoning 

Commission in 1922 for the purposes of informing the drafting process for the zoning ordinance.  

Four teams, each equipped with an automobile, recorded the use of every building and lot in the 

city (Zoning Chicago 1922 Pamphlet). From these survey maps we obtain the location of every 

commercial and manufacturing use in the city; we also obtain the location and number of stories 

of every building with four or more stories.  We geocoded the largest sample to date of this pre-

zoning survey for our study.  While previous work by McMillen and McDonald used a sample of 

1000 blocks, we digitized nearly two-thirds of the city by land mass.
8
  Our sample covers 79.4% 

of the population along with 97.8% of blacks and 80.8% of first-generation immigrants.  Figure 3 

provides a graphical illustration of the land mass covered by our sample. 

Figure 4 provides a map image of several blocks from the survey.  The Tilden Public 

School in the center of the image is surrounded by noxious facilities, indicated by “N++” on the 

                                                 
8
 Our sample covers 64% of the 1920 area of Chicago and 56% of the current (2013) city area. 
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map.  The building heights of all structures over four stories can also be seen (surveyors 

occasionally indicated three-story buildings although not consistently).  The letters on buildings 

correspond to specific uses (see the Data Appendix for a summary).  We mapped these uses into 

the categories created by the Chicago Zoning Commission.  Of particular interest to our study are 

the various manufacturing classes:  A and B include general manufacturing that does not cause a 

nuisance but may require storage, class S includes large-scale industrial facilities such as 

railyards and granaries, class D covers storage of explosives and high pressure gases, and class C 

includes manufacturing facilities that emit noise, smoke, odors, or pose a fire risk.  We consider 

the noxious facilities in classes C separately in much of our analysis (only one instance of Class 

D manufacturing exists in our sample).  Commercial use is indicated using only one category and 

covers retail establishments, offices, and entertainment venues such as theaters.  

c. Comprehensive Zoning Ordinance of 1923 

 

We digitized the initial zoning ordinance for the same broad sample of Chicago as the 

land use survey, recording both use zoning and volume zoning.  Use zoning delineated the city 

into four distinct districts:  residential, apartment, commercial, and manufacturing.  These use 

districts were hierarchical, with apartment districts allowing residential uses, commercial 

districts allowing both apartments and single-family homes, and manufacturing districts allowing 

any use.
9
  The residential category was rarely used in the initial zoning ordinance; only three 

percent of the enumeration districts in our sample have any zoning of this type.  Figure 5.A 

shows a section of a use zoning map from an area west of the downtown along the Chicago 

River.  Zones for apartments, commercial activity, and manufacturing can all be seen. 

                                                 
9
 There were additional gradations within the commercial and manufacturing districts, with certain objectionable 

commercial uses barred if they were within 125 feet of a residential or apartment district, while certain 

manufacturing uses were barred if they were within 100 to 2000 feet of a residential, apartment, or commercial 

district. Some commercial uses within 125 feet of residential or apartment districts also saw restrictions on the hours 

during which trucking activities could occur. 
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The volume districts in the zoning ordinance are essentially rough concentric rings 

radiating out from the central business district.  Figure 5.B shows the digitization of these 

districts with each enumeration district assigned to the volume district most common within its 

borders.  The volume district 1 maximum building height was 33 feet, corresponding to roughly 

three stories.  For district 2, the maximum height was about six stories; district 3, eleven stories; 

and district 4, sixteen stories.  District 5, which was restricted to the central business district, 

allowed a maximum building height about 22 stories.  If a building satisfied requirements on 

additional setbacks from the street, the allowed height was higher.  There were no density 

“minimums,” only restrictions only the maximum volume, height, or lot coverage.  

IV. Empirical Approach 

Our empirical approach relies on the ability to observe the same land use data employed 

by the Chicago Zoning Commission when they drafted the ordinance.  We thus pose two 

questions in our empirical work.  First, how were minorities sorted across the city and within 

neighborhoods with respect to existing land use and urban geography prior to the zoning 

ordinance?  Second, accounting for geography and extant land use, what was the impact of 

various minority populations on zoning outcomes?   

Crucial to the identification of the second question is the sufficient accounting for other 

causes of zoning that also influence the demographic composition of enumeration districts.  

Since the southern blacks had primarily migrated to Chicago within the previous decade, it is 

unlikely that their arrival substantially altered the pre-existing pattern of land use.  Although 

immigrants had been arriving over a longer period of time, they tended to settle near existing 

industrial areas.  For instance, all eleven enumeration districts bordering the Union Stockyards 

were over 60 percent first-generation immigrant.  We thus argue that new arrivals tended to sort 
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according to existing uses rather than affecting change in how land was used.  By conditioning 

on an extensive array of spatial, land use, and transportation variables, our empirical strategy 

attempts to block all “back-door” paths from our demographic variables to zoning outcomes 

(Pearl, 2009).  In the language of Rosenbaum and Rubin (1983), we render the non-demographic 

causes of zoning “conditionally ignorable,” and so the effect of demographic composition on 

zoning outcomes is identified.  Recognizing the limits of our ability to block all alternate 

mechanisms via controls, we attempt to verify our main results with a series of robustness checks 

in Section VI.   

The models we estimate are all single index models, i.e., functions of a linear 

combination     of our covariates. To allow for nonlinearities in responses, we frequently allow 

covariates to enter through indicators as well as polynomials. Specifically, spatial variables such 

as distance to the central business district, distance to Lake Michigan, and distance to the nearest 

river all enter as quartic polynomials; additionally, we include indicators that equal one 

whenever an enumeration district is proximate to any of these features. We also include quartic 

polynomials for population density and the area of the enumeration districts. Indicators for 

overlapping a railroad or major street are included, as is a quartic polynomial for the distance to 

the nearest railroad.  

To control for existing land use, we include variables measuring the density of 

commercial uses, warehouses, and each of the five different manufacturing use classes with both 

indicators and quadratic polynomials in the density of each type of use included.  To account for 

large industrial sites, we add an indicator equal to one if the enumeration district includes a 

contiguous area greater than 800,000 square feet (approximately four city blocks) populated by 

heavy industrial activity. We include separate indicators for enumeration districts that overlap 
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the Union Stockyards and those that are within 1,000 feet of the Stockyards.  To capture the 

industrial character of the area surrounding an enumeration district, we also include counts of 

different manufacturing uses in 500 and 1,000-foot rings around each district.  To account for the 

existing distribution of building heights, we include the densities of four, five, six, seven, eight, 

nine, and ten story buildings. We also include the density of eleven through twenty-five story 

buildings; disaggregating this category has little impact on the analysis due to the concentration 

of these buildings in the central business district.  Finally, we include ward fixed effects to 

account for differential political influence exerted by alderman.  There are approximately 51 

enumeration districts per ward in our sample. 

We measure zoning outcomes using both continuous and discrete variables when 

appropriate. For example, we assess both the probability that an enumeration district contains 

any manufacturing zoning as well as the percentage of the enumeration district that is zoned for 

manufacturing uses. When the outcome is a binary indicator, we usually report results from both 

a linear probability model (LPM) and a probit model. When a successful outcome is sufficiently 

rare or the support of our sample is sufficiently thin, we report only probit results. Probit results 

are average marginal effects.  We consider only discrete outcomes for density zoning because 

there are relatively few enumeration districts straddling the border.  Each enumeration district is 

assigned to the volume district in which most of its area falls.   

When considering continuous outcomes, we typically report results from three different 

models. The first is standard ordinary least squares (OLS), however, this specification is not 

tailored to the fact that our continuous outcome variables are fractions and hence bounded 

between zero and one. An alternative estimation procedure involves fitting a beta distribution 

whose parameters are a function of our covariates. However, this is inappropriate since we 



16 

 

observe many values at the boundary, and these values are discarded when estimating the 

parameters of the beta distribution because there is no support on the boundary.  Papke and 

Wooldridge (1996) recommend the fractional logit estimation procedure in this context. The 

fractional logit estimator is a generalized linear model where the conditional expectation of the 

outcome variable is equal to the logit function evaluated at the index    . This ensures that the 

output from the model is always bounded between zero and one. Reported fractional logit results 

are average marginal effects. 

We also report results from a Tobit model, which assumes the existence of an underlying 

latent variable that equals the index     plus a normally distributed error term. The observable 

value of the latent variable is equal to zero if the latent variable is below zero; similarly, it is 

equal to one if the latent variable exceeds one. This model accounts for the fact that EDs 

receiving boundary values may differ substantially in their suitability for different types of 

zoning. In the Tobit model,   is the marginal effect of   on the underlying latent variable; the 

marginal effect over the uncensored range is obtained by multiplying this   by a shrinkage 

factor, which explains why it is generally larger than the estimates we obtain from the OLS and 

fractional logit specifications (McDonald and Moffit, 1980). 

Our baseline specification is thus 

                                  
                         

where the zoning type is manufacturing or commercial and xi  includes the extensive list of 

spatial and land use controls described above as well as measures of the share of the enumeration 

district population composed of African Americans, the share composed of first-generation 

immigrants, and the share composed of second-generation immigrants.  We use robust standard 
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errors throughout the analysis (White, 1980).  We also decompose the black share into southern 

and northern-born blacks in much of the analysis.   

V. Existing Patterns of Minority Residential Location 

We begin by documenting minority location across the city and within neighborhoods 

with respect to measures of urban density, proximity to commercial and manufacturing activity, 

and other demographic groups.  Table 1 reports these results.  The first two columns of Panel A 

report the average number of four story and four to ten story buildings per acre experienced by 

the average member of each demographic group we study, respectively.  Southern-born blacks 

had the highest exposure to both categories of tall structures, followed by northern blacks.  First-

generation immigrants had the next highest exposure but are close to the sample average.  

Second-generation immigrants and third-generation whites both experienced below average 

exposure to tall buildings.  However, first-generation immigrants experienced the highest 

population density (column 3).   

 The ordering is similar for commercial enterprises per acre, noxious facilities per acre 

(defined as the number of Manufacturing class C uses), and general manufacturing facilities per 

acre (defined as Manufacturing classes A, B, and S uses) with both black groups and first-

generation immigrants having above average exposure (columns 4-6).  Although industrial 

facility exposure was essentially equal across groups, southern blacks and first-generation 

immigrants were exposed to more noxious industrial uses than other groups (.007 uses per acre 

compared with .006 for northern blacks and .0045 for second-generation immigrants).    

 Minority exposure to other demographic groups is shown in Panel B.  As we would 

expect, both northern and southern blacks live in enumeration districts with larger shares of other 

blacks.  However, the sum of share northern and share southern black faced by the average 
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southern black is only .58.  We interpret this result as evidence that blacks were not completely 

segregated by race; we also acknowledge that many black individuals served as live-in maids in 

white neighborhoods and would have been enumerated in their employers’ houses.  Immigrants 

and native whites had very low exposure to blacks (average share .01 and .02, respectively).   

We explore the hired help issue further using the relation to head of household variable in 

the census.  For each enumeration district, we count the number of household heads as well as 

the number of individuals who report being a maid, cook, servant, or laborer in relation to the 

head of house.
10

  We compute the ratio of live-in hired help to heads of household in each 

enumeration district and report the results in column 6.  While this ratio can primarily be thought 

of as a measure of enumeration district income, we see that both black groups have relatively 

high average values of maids to heads.  This finding is again supportive of the notion that a 

sizeable fraction of blacks lived in wealthier white households as hired help. 

 We next compare the sorting patterns of blacks and immigrants using a regression 

approach.  Table 3 reports the results of regressions using equation (1) with the outcome 

variables being the same measures of urban density and proximity to commercial and 

manufacturing activity used in Table 2.  The top panel (A) uses a version of the specification 

with no spatial or land use controls; the results can thus be thought of as the characteristics of 

areas in the cities where minority groups lived relative to third-generation whites (the omitted 

demographic group).  We again include our proxy for income, maids per head of household, as a 

control.  The first two columns of Panel A show that areas of the city with more second-

generation immigrants and northern blacks had fewer tall structures compared with areas having 

more native whites; areas of the city with more first-generation immigrants also had fewer tall 

                                                 
10

 We do not observe occupation in the Ancestry.com data, relation to head of house is our only opportunity to 

measure household employment status. 



19 

 

structures although this difference is relatively smaller (-.147 for the first generation versus -

1.251 for the second generation).  These findings are consistent with the pictorial evidence in 

Table 1 showing that blacks and first-generation immigrants lived on the periphery of the 

downtown away from the tallest buildings and second-generation immigrants lived even further 

out. 

 Column 4 indicates that areas of the city with more first-generation immigrants had the 

highest population density (despite not living in the areas with the tallest buildings) while areas 

with more second-generation immigrants had the lowest population density.  Areas with more 

blacks were similar in population density to areas with more third-generation whites.  The results 

for commercial activity are similarly ranked (column 3).  Column 4 shows that areas with more 

southern blacks had more noxious uses per acre than areas with third-generation whites; areas 

with more first-generation immigrants also had more of these uses but the effect is much smaller 

(.046 for blacks versus .0098 for the first generation).  Areas with more first-generation 

immigrants had more non-polluting industrial facilities per acre while there is no relationship for 

either northern or southern black share and a negative relationship for second-generation 

immigrant share. 

 Panel B of Table 3 presents the results of the same specifications with the full set of 

spatial controls, including the area of the ED, ward fixed effects, and distances to the central 

business district, major street, Lake Michigan, nearest river, and nearest railroad; these results 

can thus be thought of as the urban characteristics faced by minorities relative to third-generation 

whites conditional on the particular neighborhood of the city in which they lived.  Columns 1 

and 2 show that southern-born blacks lived near the tallest structures present in a neighborhood 

relative to northern-born blacks, white third-generation natives, or immigrants.  The density and 
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commercial enterprise results are similar to the results without controls, indicating that first-

generation immigrants lived in the densest, most commercial areas both across the city and 

within particular neighborhoods.  Finally, we observe that conditional on the neighborhood, 

larger populations of southern blacks were exposed to more noxious and non-noxious 

manufacturing relative to third-generation whites.  This last result in particular underscores the 

need to control for existing sorting according to land use when asking how the spatial 

distribution of minorities shaped the zoning ordinance. 

 

VI. The Impact of Minority Share on Zoning Outcomes   

We begin our analysis of the 1923 zoning ordinance by examining the relationship 

between the size of various minority groups and the likelihood of being zoned for manufacturing 

uses.  Table 3 reports the results of equation (1) with an indicator for any manufacturing zoning 

(columns 1-3).  Specifications include the full vector of spatial controls and controls for existing 

land use described in Section IV; we also include our maids per head of household as a control 

for income.  In the first column, we collapse the black population into one category and show the 

significant positive relationship between black population share and the likelihood of being 

zoned for manufacturing uses.  Column 2 shows the results of the same regression with northern 

and southern blacks included separately.  It is immediately clear that the entire positive 

relationship between black share and manufacturing zoning is being driven by the presence of 

blacks from the South.   

Columns 1-3 indicate that enumeration districts with more first-generation immigrants 

were also more likely to be zoned for manufacturing uses.  We compare the magnitude of the 

effects for southern blacks and first-generation immigrants by restricting the sample of the city to 
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areas with at least some black population (the median southern black share is 0 due to the 

relatively small size of the black population).  Our results from column 2 imply that a standard 

deviation increase (roughly 20 percentage points) in southern black share, computed over the 

relevant set of enumeration districts, is associated with an 11 percentage point increase in the 

likelihood of an enumeration district being zoned to include manufacturing uses.
11

  A standard 

deviation increase in the first-generation immigrant share is associated with a 6 percentage point 

increase in the likelihood of an enumeration district being zoned for manufacturing uses.  The 

results are quantitatively similar using OLS (column 2) or using the average marginal effects 

from a probit (column 3). 

We have argued that manufacturing use zoning was a “bad” in the sense that minority 

communities thus zoned would face disproportionate environmental hazards and decreased 

future housing prices.  Our measure of income is consistent with this story, with larger ratios of 

maids per household head (i.e. wealthier neighborhoods) associated with less manufacturing 

zoning, although this effect is only significant in column 1.  However, it is also possible that poor 

minority groups benefited economically from living in close proximity to their places of 

employment due to lower transportation costs.  If this were the case, a positive relationship 

between minority share and the indicator for manufacturing zoning could be interpreted as a 

“good” for minority groups living on the fringes of current and future industrial areas.  In 

contrast, increasing minority share being associated with increasing percentages of 

manufacturing zoning is more consistent with encroachment of industry into black and 

immigrant neighborhoods and the notion that minorities were disadvantageously zoned. 

                                                 
11

 In order to address the fact that a large majority of enumeration districts contained zero black residents, we 

compute the standard deviation here over districts with at least a five percent black population.   
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We explore this idea further by rerunning the same specification with the continuous 

outcome percent manufacturing zoning in the enumeration district (columns 4-6).  Our first 

finding is that first-generation immigrant share is not strongly related to manufacturing zoning 

percent whether we use OLS or the fractional logit specification (columns 4 and 5, respectively).  

Southern black share is positively associated with the percent of the enumeration district zoned 

for industry, providing support for the idea that migrant black neighborhoods were 

disadvantageously zoned.  A one standard deviation increase (roughly 20 percentage points) in 

southern black share, computed over the relevant set of enumeration districts, is associated with a 

5 percent increase in the area of an enumeration district being zoned for manufacturing uses.
12

  

This is an increase of 46 percent relative to the mean industrial zoning in this sample, a 

quantitatively large effect (on average, these enumeration districts have 11 percent industrial use 

zoning).  The average marginal effects on the latent variable from the Tobit estimation do 

suggest increased manufacturing zoning for first-generation immigrant neighborhoods; however, 

this reported effect is on the latent variable.  Taken together with the OLS results, we conclude 

that the extensive margin (receiving any manufacturing zoning) is quantitatively more important 

than the intensive margin (receiving more manufacturing zoning) for first-generation 

immigrants. 

Interestingly, conditional on southern black share, northern black share is negatively 

associated with the share of the enumeration district zoned for manufacturing.  We interpret this 

result as evidence that neighborhoods with larger populations of northern blacks were likely 

wealthier, more exclusive, and possibly better represented by the Zoning Commission:  Charles 

S. Duke, an African American on the Zoning Commission, was primarily interested in protecting 

                                                 
12

 In order to address the fact that a large majority of enumeration districts contained zero black residents, we 

compute the standard deviation here over districts with at least a five percent black population.   
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northern black interests (Schwieterman and Caspall, 2006, p. 29).  We also do not see evidence 

of second-generation immigrant neighborhoods being disadvantageously zoned relative to white 

third-generation white neighborhoods.  Thus, our primary finding is that southern black 

neighborhoods and first-generation immigrants were both more likely to have been zoned for 

manufacturing uses; southern black neighborhoods were also more likely to have received larger 

percentages of such zoning.   

Our empirical strategy incorporates an extensive set of spatial and land use controls, but 

we may nonetheless be concerned that our findings are driven by unobserved sorting of blacks 

and immigrants into industrial areas that is not fully captured by our specification.  To 

investigate the robustness of these results, we rerun the specifications from Table 3 on samples 

of the city with no major manufacturing uses that would have attracted poor minorities.  

Specifically, we restrict the sample to enumeration districts with no existing large-scale or 

noxious manufacturing uses (Manufacturing classes S and C) and present the results for the 

manufacturing zoning indicator specification in column 1 of Table 4.  By limiting the sample to 

areas without heavy industry, we seek to reduce the potential for our results to be biased due to 

southern blacks sorting into areas with high potential for manufacturing.  The positive effects for 

southern black share and first-generation immigrant share on manufacturing zoning are 

quantitatively unchanged.   

Still, since enumeration districts are small we may be concerned that unobserved sorting 

could still be occurring in the vicinity of heavy industrial uses, for instance in neighboring 

enumeration districts.  Column 2 further restricts the sample to enumeration districts without 

heavy or noxious uses that are also at least 500 feet away from such uses while column 3 restricts 

the sample to enumeration districts at least 1000 feet away.  The positive significant effects for 
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southern black share and first-generation immigrant share are again quantitatively unchanged.  

When we rerun the continuous manufacturing zoning specification on the same three subsamples 

(columns 4-6), the positive effect of southern black share on percent manufacturing zoning is 

also unchanged.  A positive effect for first-generation immigrants also emerges in the 

enumeration districts without heavy industry, suggesting that new immigrant neighborhoods 

were also subjected to discrimination during the zoning process.
13

  However, this effect is 

quantitatively small, particularly compared with the effect for southern blacks.   

 We next turn our attention to commercial zoning.  While zoning for this use was 

undesirable for the wealthiest of neighborhoods, poor black and immigrant populations may have 

viewed close proximity to food stores, shops and entertainment venues as a benefit.
14

  Table 5 

reports the results of equation (1) with the percent of the enumeration district zoned commercial 

as the outcome.  The first column shows the relationship between total black share and percent 

commercial zoning is negative; the second column shows again that this effect is driven by the 

presence of southern blacks.  First-generation immigrant neighborhoods also received less 

commercial zoning whether we use OLS, fractional logit or Tobit estimation (columns 2-4).   

Interpretation of these findings depends on whether minority neighborhoods were 

receiving less commercial zoning because of increased manufacturing zoning or increased 

residential zoning.  The former mechanism suggests substitution towards less desirable zoning 

outcomes in minority neighborhoods.  Column 5 replicates the model used in Column 2 with the 

difference between manufacturing and commercial zoning as the dependent variable; here we 

restrict the sample to enumeration districts without large-scale or noxious uses (manufacturing 

                                                 
13

 We report probit and fractional logit specifications for this table, but OLS results are similar. 
14

 An African American member of the Zoning Commission, Charles S. Duke, succeeded in removing two 

objectionable parts of the zoning ordinance covering the Black Belt, one of which would have extended a 

commercial district through Grand Boulevard where most of the “better colored homes” were situated 

(Schwieterman and Caspall, 2006, p. 29). 
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classes C or S) where either commercial or manufacturing zoning could have plausibly been 

used.  The coefficients on the southern black and first-generation immigrant shares are positive 

and significant, indicating that manufacturing zoning was likely taking the place of commercial 

zoning relative to native white neighborhoods.  Column 6 reports the result of a similar test 

where we use the entire sample but add a control for share of the enumeration district zoned for 

apartments.  The coefficients are similar, again suggesting substitution from commercial towards 

industrial zoning conditional on the size of residential areas in the enumeration district.   

 We close by considering the impact of minority share on density zoning.  Because the 

volume districts were essentially concentric rings radiating out from the central business district, 

there was little scope for the most blatant forms of discrimination (i.e. it was impossible to place 

some volume district 5, the district allowing the highest buildings and found only downtown, 

right in the middle of the Black Belt).  We instead focus on the border between volume districts 

where the Zoning Commission would have had some discretion.  In particular, we constructed 

rings extending 200 feet in both directions from the border between volume districts for the 

sample; our results are similar for rings extending 500 and 1000 feet in both directions for this 

analysis.  

Table 6 reports the results of our estimation where the dependent variable is equal to one 

if the majority of the enumeration district was zoned for the higher density category for the 200 

foot ring subsample.  Columns 1 and 2 show the effect of minority share on volume district two 

zoning (relative to district 1, the lowest density category).  The only apparent effect is negative 

for first-generation immigrant share.  The results are similar for the border between districts 2 

and 3 (columns 3 and 4) and districts 3 and the combination of districts 4 and 5 (results available 

upon request).  These results paint a very different story from use zoning:  black neighborhoods 
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were not zoned for higher density, and first-generation immigrant neighborhoods were zoned for 

lower density relative to similar third-generation white neighborhoods. 

Our reading of the history indicates that the overarching concern of the Zoning 

Commission related to building density was to keep skyscrapers in the downtown.  

Overcrowding was likely a secondary concern, and the prevailing view at the time in Chicago 

was that white immigrants lived in far more crowded conditions than African Americans.
15

  In 

view of the history, it is less surprising that we find no evidence of exclusionary zoning with 

minorities having been zoned for higher density in addition to manufacturing uses.  Instead we 

see the outcome of possible efforts to reduce crowding in recent immigrant neighborhoods.  Our 

results do not rule out later efforts to place minorities in denser areas, particularly using slum 

clearance and the construction of high-density public housing, a process that commenced over a 

decade later with the founding of the Chicago Housing Authority in 1937. 

VII. Conclusion  

[under construction] 

  

                                                 
15

 “A study of Negro housing made in 1909 by the Chicago School of Civics and Philanthropy brought out the fact 

that, although Negro families find it extremely difficult to obtain a flat of three or four rooms, they do not crowd 

together as much as white immigrants; that Negroes take larger flats or houses and rent rooms to lodgers to help pay 
the rent, and thus lessen crowding among members of the family. Among the 274 families studied by the 

Commission there was comparatively little overcrowding” (Chicago Commission on Race Relations Report, “The 

Negro in Chicago,” pp. 156-157). 

 



27 

 

Bibliography 

 

Ancestry.com.  1920 United States Federal Census [database on-line]. Provo, UT, USA: 

Ancestry.com Operations Inc, 2010. 

 

Baden, Brett M. and Don L. Coursey.  “The Locality of Waste Sites within the City of Chicago:  

a Demographic, Social, and Economic Analysis.”  Resource and Energy Economics, 24, 

2002, pp. 53-93. 

 

Been, Vicki and Francis Gupta.  “Coming to the Nuisance or Going to the Barrios?  A 

Longitudinal Analysis of Environmental Justice Claims.”  Ecological Law Quarterly 

24(1), 1997, pp. 1-56. 

 

Berry, Christopher.  “Land use regulation and Residential Segregation: Does Zoning Matter?, 

American Law and Economics Review, 3(2), 2002, pp. 251-274. 

 

Chicago Zoning Commission 1922, “Zoning Chicago” (pamphlet). 

 

Chicago Commission on Race Relations.  “The Negro in Chicago: A Study of Race Relations 

and a Race Riot."  1922. 

 

Cutler, David M., Edward L. Glaeser, and Jacob L. Vigdor.  “Is the Melting Pot Still Hot? 

Explaining the Resurgence of Immigrant Segregation.”  Review of Economics and 

Statistics, 90(3), 2008, pp. 478-497. 

  

Daniels, Glynis and Samantha Friedman.  “Spatial Inequality and the Distribution of Industrial 

Toxic Releases:  Evidence from the 1990 TRI.  Social Science Quarterly, 80(2), 1999, 

pp. 244-261. 

Flint, Barbara J.  “Zoning and Residential Segregation: A Social and Physical History, 1910-

1940.”  University of Chicago Ph.D. dissertation, 1977. 

 

Hall, Peter.  An Intellectual History of Urban Planning and Design in the Twentieth Century.  

Third edition, Wiley-Blackwell Publishing, 2002. 

McDonald, John F. and Robert A. Moffit.  “The Uses of Tobit Analysis." Review of Economics 

and Statistics, 62(2), 1980, pp. 318–321. 

 

McMillen, Daniel P. and John F. McDonald.  “Land Values in a Newly Zoned City.”  Review of 

Economics and Statistics, 84(1), 2002, pp. 62-72 . 

 

McMillen, Daniel P. and John F. McDonald.  “Land Use before Zoning:  The Case of 1920s 

Chicago.”  Regional Science and Urban Economics, 29, 1999, pp. 473-489. 

Mills, Edwin S.  “Economic Analysis of Urban Land-Use Control.”  In Current Issues in Urban 

Economics, Peter Mieszkowski and Mahlon Straszheim, editors.  Baltimore: Johns 

Hopkins University Press, 1979. 



28 

 

 

Papke, Leslie E. and Jeffrey M. Wooldridge.  Econometric Methods for Fractional Response 

Variables with an Application to 401(k) Plan Participation Rates.”  Journal of Applied 

Econometrics, 11(6), 1996, pp. 619-632. 

 

Pearl, Judea.  Causality: Models, Reasoning, and Inference.  Second edition, Cambridge 

University Press, 2009. 

Rex, Frederick, F.  Centennial List of Mayors, City Clerks, City Attorneys, City treasurers, and 

Aldermen Elected by the People of the City of Chicago, 1937. 

 

Rosenbaum, Paul R. and Donald B. Rubin.  “The Central role of the Propensity Score in 

Observational Studies for Causal Effects.”  Biometrika, 70(1), 1983, pp. 41-55. 

 

Rothwell, Jonathan and Douglas S. Massey.  “The Effect of Density Zoning on Racial 

Segregation in U.S. Urban Areas.”  Urban Affairs Review, 44(6), 2009, pp. 779-806. 

 

Schwieterman, Joseph P. and Dana M. Caspall.  The Politics of Place: A History of Zoning in 

Chicago.  Lake Claremont Press, 2006. 

Shertzer, Allison.  “Immigrant Group Size and Political Mobilization:  Evidence from European 

Migration to the United States.”  NBER Working Paper 18827, May 2013. 

 

Shertzer, Allison, Tate Twinam, and Randall P. Walsh.  “Zoning and Urban Persistance.”  

Manuscript. 

 

Shlay, Anne B. and Peter H. Rossi.  “Keeping up the Neighborhood: Estimating the Net Effects 

of Zoning.” American Sociological Review, 46(6), 1981, pp. 703-719. 



29 

 

Figure 1.  Distribution of Minorities across Chicago in 1920 

 

Panel A.  Distribution of Southern-born Blacks 

 

 

Panel B. Distribution of Northern-born Blacks 
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Figure 1.  Distribution of Minorities across Chicago in 1920, continued 

Panel C.  Distribution of First-Generation Immigrants 

 

Panel D. Distribution of Second-Generation Immigrants 

 

 

Notes:  The sample covers the 1800 enumeration districts for which we have digitized land use data and census data, as described in Section III.  Missing areas in 

the center of the city are due to either missing data from Ancestry.com or illegible land use maps (84 out of 1884 enumeration districts in the sample were 

omitted.  See Section III for definitions of southern black, northern black, first-generation immigrant, and second-generation immigrant.  
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Figure 2.  Distribution of Northern and Southern Blacks 

 

Panel A.  Distribution of Southern Blacks as Percentage of All Blacks 
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Figure 2, continued 

 

Panel B.  Scatterplot of Percent Southern Black vs. Percent Northern Black in Sample 

 

 

Notes:  The sample used in Panel A includes all enumeration districts with at least 5 percent black population.  Panel 

B includes all enumeration districts in our sample.  Southern black is defined as the individuals who were born in the 

South plus individuals whose fathers were born in the South; northern blacks are defined as individuals who were 

both born in the North and who had fathers born in the North. 
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Figure 3.  Sample Coverage 

  

Notes:  The image shows the current (2013) borders of Chicago.  The hatched area is the section covered by our 

sample.  Our sample covers 64% of the 1920 area of Chicago and 56% of the current city area.  
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Figure 4.  Land Use Map Sample 

 

 

Notes: A portion of the 1922 land use survey map created by the Chicago Zoning Commission.  These blocks are 

located just across the Chicago River to the west of the downtown. 

 

  



35 

 

Figure 5.  Zoning Maps 

Panel A:  Use Zoning Map Sample 

 

Notes:  This image shows the area of Chicago west of the downtown along the Chicago River.  Unhatched areas are 

zoned for apartments, hatched areas are zoned for commercial uses, and cross-hatched areas are zoned for 

manufacturing.  

 

Panel B:  Digitized Volume Category Map 

 

Notes: This map shows volume districts in the Chicago zoning ordinance with enumeration districts assigned to the 

volume district in which the majority of its area fell.  District 5 permitted the tallest buildings, up to 22 stories. 

District 1 was the most restrictive, allowing only buildings with three or fewer stories.
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Table 1.  Exposure to Urban Features and other Demographic Groups 

Panel A 

Number 

4+ story 

buildings 

Number     

4-10 story 

buildings 

Population 

Density 

Commercial 

enterprises 

per acre 

Noxious 

facilities 

per acre 

Industrial 

facilities 

per acre 

Group (1) (2) (3) (4) (5) (6) 

       Southern blacks 0.19 0.23 65.05 0.92 0.0070 0.02 

       Northern blacks 0.17 0.21 64.09 0.89 0.0060 0.02 

       First-gen. immigrants 0.12 0.15 69.62 1.00 0.0070 0.02 

       Second-gen. immigrants 0.08 0.11 57.24 0.70 0.0045 0.01 

       Third-gen. whites 0.10 0.14 54.81 0.64 0.0040 0.01 

       Sample Average 0.11 0.15 57.86 0.79 0.0071 0.02 

       

Panel B  

Share 

Southern 

Black 

Share 

Northern 

Black 

Share First 

Gen. 

Immigrant 

Share Sec. 

Gen. 

Immigrant 

Share 

White 3rd 

Gen. 

Maids per 

household 

Group (1) (2) (3) (4) (5) (6) 

  
 

          

Southern blacks 0.39 0.19 0.16 0.07 0.14 0.0052 

       Northern blacks 0.36 0.19 0.18 0.08 0.15 0.0053 

       First-gen. immigrants 0.01 0.01 0.63 0.16 0.20 0.0009 

       Second-gen. immigrants 0.01 0.01 0.47 0.21 0.30 0.0017 

       Third-gen. whites 0.02 0.01 0.40 0.21 0.36 0.0031 

       Sample Average 0.03 0.02 0.48 0.19 0.27 0.0025 

 

Notes:  The demographic data come from Ancestry.com and the land use counts were computed using the 1922 

Land Use Survey created by the Chicago Zoning Commission.  See Section III for definitions of the ethnic groups, 

details on the land use data, and sample restrictions. 
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Table 2.  Pre-Existing Sort of Minority Groups Across the City and Within Neighborhoods 

  

Number 4 

story 

buildings 

Number      

4-10 story 

buildings 

Population 

density 

Commercial 

enterprises 

per acre 

Noxious 

facilities 

per acre 

Industrial 

facilities 

per acre 

Panel A (no controls) (1) (2) (3) (4) (5) (6) 

  

      Southern blacks 0.092 0.016 12.050 0.699 0.0463* 0.063 

 

(0.130) (0.165) (19.320) (0.427) (0.028) (0.045) 

Northern blacks -0.804*** -1.008*** 6.873 0.061 -0.0829* -0.090 

 

(0.229) (0.330) (33.840) (0.742) (0.044) (0.075) 

First-gen. immigrants -0.147*** -0.241*** 34.93*** 1.116*** 0.00984** 0.0390*** 

 

(0.035) (0.050) (5.891) (0.109) (0.004) (0.009) 

Second-gen. immigrants -1.251*** -1.631*** -83.98*** -2.133*** -0.0327** -0.0669** 

 

(0.108) (0.155) (17.820) (0.338) (0.013) (0.031) 

Household staff per head -0.247** -0.324** -95.89*** -1.685** -0.0326* -0.0815* 

 

(0.112) (0.165) (31.560) (0.710) (0.019) (0.047) 

Constant 0.425*** 0.584*** 56.25*** 0.630*** 0.00844* 0.014 

 

(0.038) (0.055) (5.970) (0.111) (0.004) (0.010) 

       R-squared 0.110 0.086 0.110 0.236 0.026 0.055 

       Panel B (with controls) 

                    

Southern blacks 0.228* 0.286** 1.135 0.050 0.0696** 0.0863* 

 

(0.130) (0.138) (17.610) (0.411) (0.031) (0.049) 

Northern blacks -0.360* -0.359 -18.640 0.781 -0.0918** -0.103 

 

(0.200) (0.256) (29.720) (0.693) (0.040) (0.068) 

First-gen. immigrants -0.057 -0.032 21.67*** 0.702*** 0.004 0.010 

 

(0.047) (0.063) (7.208) (0.143) (0.007) (0.014) 

Second-gen. immigrants -0.287*** -0.130 -61.83*** -1.068*** 0.013 0.011 

 

(0.108) (0.154) (18.550) (0.346) (0.017) (0.038) 

Household staff per head -0.240** -0.230 -42.110 -0.278 -0.015 -0.056 

 

(0.118) (0.166) (26.130) (0.378) (0.016) (0.043) 

Constant 0.099 0.246** 73.31*** 0.549** -0.021 -0.027 

 

(0.072) (0.109) (12.680) (0.226) (0.013) (0.021) 

       R-squared 0.576 0.641 0.541 0.547 0.184 0.272 

 

Notes: N=1800 observations for all columns.  Controls include the full set of spatial variables described in Section 

IV in addition to ward fixed effects.  See Section III for definitions of each ethnic group and sample restrictions. 
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Table 3.  Effect of Minority Share on Manufacturing Zoning 

 

  Ind. for industrial zoning in ED Percent of ED zoned industrial 

 

OLS OLS Probit OLS Frac. logit Tobit 

  (1) (2) (3) (4) (5) (6) 

       Total black percent 0.268*** 

     

 

(0.089) 

     Southern blacks 

 

0.565*** 0.585*** 0.256*** 0.235*** 0.833*** 

  

(0.201) (0.127) (0.079) (0.064) (0.175) 

Northern blacks 

 

-0.239 -0.298 -0.366*** -0.356*** -1.008*** 

  

(0.365) (0.194) (0.130) (0.106) (0.284) 

First-gen. immigrants 0.276*** 0.266*** 0.187*** 0.042 0.034 0.206** 

 

(0.092) (0.093) (0.068) (0.034) (0.034) (0.097) 

Second-gen. immigrants 0.139 0.127 0.304* -0.119 -0.173** -0.383* 

 

(0.216) (0.218) (0.163) (0.087) (0.081) (0.228) 

Household staff per head -0.246* -0.148 -0.050 0.007 0.132 0.248 

 

(0.132) (0.121) (0.874) (0.137) (0.090) (0.256) 

       

       Observations 1,800 1,800 1,789 1,800 1,800 1,800 

R-squared 0.625 0.627   0.722     

 
Notes: All specifications include the full set of spatial and pre-existing land use controls described in Section IV in 

addition to ward fixed effects.  See Section III for definitions of each ethnic group and sample restrictions. 
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Table 4.  Effect of Minority Share on Manufacturing Zoning Robustness 

  Ind. for industrial zoning in ED Percent of ED zoned industrial 

 

Probit Fractional logit 

  (1) (2) (3) (4) (5) (6) 

              

Southern blacks 0.698*** 0.518*** 0.817*** 0.260*** 0.218*** 0.235*** 

 

(0.141) (0.142) (0.232) (0.0656) (0.0541) (0.0540) 

Northern blacks -0.368* -0.410** -0.840** -0.286*** -0.140* -0.0995 

 

(0.209) (0.205) (0.364) (0.0978) (0.0802) (0.0626) 

First-gen. immigrants 0.199** 0.189** 0.234** 0.0704** 0.0832*** 0.0933*** 

 

(0.0803) (0.0904) (0.105) (0.0289) (0.0278) (0.0303) 

Second-gen. immigrants 0.401** 0.233 0.157 -0.0445 0.0655 0.113 

 

(0.185) (0.218) (0.276) (0.0742) (0.0735) (0.0803) 

Household staff per head -0.0176 0.192 1.052 0.0461 -0.0695 0.403 

 

(0.614) (0.156) (0.879) (0.0906) (0.560) (0.333) 

       Observations 1,481 1,147 769 1,560 1,294 1,064 
 

Notes: All specifications include the full set of spatial and pre-existing land use controls described in Section IV in 

addition to ward fixed effects.  See Section III for definitions of each ethnic group and sample restrictions.  Columns 

(1) and (4) include only enumeration districts with no Class C or S manufacturing.  Columns (2) and (5) include 

only enumeration districts with no Class C or S manufacturing that are at least 500 feet away from such uses.  

Columns (3) and (6) include only enumeration districts with no Class C or S manufacturing that are at least 1,000 

feet away from such uses. 
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Table 5.  Effect of Minority Share on Commercial Zoning 

  Percent of ED zoned commercial M/C difference 

 

OLS OLS Frac. logit Tobit OLS OLS 

 

(1) (2) (3) (4) (5) (6) 

  

      Total black percent -0.0819* 

     

 

(0.046) 

     Southern blacks 

 

-0.399*** -0.332*** -0.422*** 0.645*** 0.655*** 

  

(0.137) (0.110) (0.145) (0.177) (0.172) 

Northern blacks 

 

0.500** 0.374** 0.555** -0.706** -0.866*** 

  

(0.218) (0.169) (0.228) (0.275) (0.273) 

First-gen. immigrants -0.190*** -0.184*** -0.167*** -0.189*** 0.243*** 0.227*** 

 

(0.038) (0.038) (0.035) (0.039) (0.058) (0.0566) 

Second-gen. immigrants -0.182** -0.167* -0.172* -0.138 0.279** 0.0482 

 

(0.089) (0.090) (0.090) (0.095) (0.140) (0.141) 

Household staff per head 0.014 -0.007 0.047 -0.114 0.016 0.0132 

 

(0.116) (0.103) (0.278) (0.200) (0.142) (0.145) 

       Observations 1,800 1,800 1,800 1,800 1,560 1,800 

R-squared 0.577 0.580     0.554 0.637 

 
Notes: Columns (1)-(4) report results estimated using the full sample. The outcome variable in column (5) is the 

difference between the percent of the enumeration district zoned manufacturing and the percent zoned commercial; 

in this specification the sample is restricted to enumeration districts that include no noxious manufacturing (C class) 

or railyards or granaries (S Class). The outcome variable in column (6) is the difference between the percent of the 

enumeration district zoned manufacturing and the percent zoned commercial with an addition control for the share 

of the enumeration district zoned for apartment residential uses.  All specifications include the full set of spatial and 

pre-existing land use controls described in Section IV in addition to ward fixed effects.   
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Table 6.  Effect of Minority Share on Density Zoning 

 

  Indicator for volume 2 Indicator for volume 3 

 

OLS Probit OLS Probit 

VARIABLES (1) (2) (3) (4) 

     Southern blacks 3.593 2.990 -0.387 -0.0731 

 

(3.233) (3.098) (1.034) (0.822) 

Northern blacks -2.844 -2.204 -2.285 -3.129* 

 

(4.238) (3.324) (2.192) (1.762) 

First-gen. immigrants -0.906** -1.420*** -0.574*** -0.739*** 

 

(0.433) (0.383) (0.217) (0.205) 

Second-gen. immigrants 0.171 0.461 -0.729 -0.895 

 

(1.001) (0.839) (0.575) (0.587) 

Household staff per head -0.047 -8.304 -0.025 0.012 

 

(14.55) (13.15) (0.243) (0.345) 

     Observations 323 309 494 480 

R-squared 0.380   0.498   
 

Notes: For columns (1)-(2), the sample is restricted to EDs within 200ft of the border between density districts 1 and 

2. For columns (3)-(4), the sample is restricted to EDs within 200ft of the border between density districts 2 and 3. 

All specifications include the full set of spatial and pre-existing land use controls described in Section III in addition 

to ward fixed effects.   

 


