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In this dissertation, I explore the causes and consequences of segregation through a public 

choice and urban economics framework. In Chapters 1 and 2, I examine whether 

municipalities adopt zoning regulations in order to exclude low-income and minority 

households. In the third chapter, I develop and calibrate a model of the productivity 

consequences of labor market segregation in Northern Ireland. 

The first chapter, “Land-Use Regulations and Exclusion in Metropolitan Statistical 

Areas,” is co-authored with Garett Jones and Alex Tabarrok. In this chapter we analyze 

the public choice behind land-use regulation, specifically testing for an exclusionary 

motive, within metropolitan areas in the United States. We use an existing dataset of 

land-use regulation intensity among over 2,000 municipalities in the United States and 

Census demographic data. In general, we find support for a modest motive to exclude 

low-income households. A one-standard-deviation increase in the Gini coefficient is 



correlated with land-use regulations increased by approximately a tenth of a standard 

deviation. We find little to no support for a motive to exclude minority households. 

Income alone explains a large amount of variation in land-use regulations, with a one-

standard-deviation increase in income correlating with approximately a third of a 

standard deviation higher land-use regulations. This finding is robust across 

specifications, and is consistent with motives other than exclusion for the adoption of 

land-use regulations. 

In the second chapter, “Land-use Regulations as Exclusion: A GIS Analysis,” I extend 

the study of exclusionary land-use regulations to all municipalities in the contiguous 

United States. I use Geographic Information Systems (GIS) methods to identify the 

demographics within a set radius of each municipality for which land-use regulation data 

are available. If the desire to exclude low-income or minority households from a 

municipality drives the demand for land-use regulation, then larger demographic 

differences between a municipality and its surrounding areas would increase the incentive 

to adopt greater land-use regulations. I find evidence that greater income inequality in 

surrounding areas is correlated with higher land-use regulations. However, I do not find a 

robust correlation between racial or ethnic dissimilarity and land-use regulations. As a 

robustness check, I use a dataset of school district desegregation court orders as 

indicators of a municipality's exclusionary preferences. I find that these court orders are 

not robustly correlated with higher land-use regulation.  



In the third chapter, “Modeling and Measuring Gains from Labor Market Desegregation 

in Northern Ireland,” I examine the impact of labor market segregation on productivity. 

Urban economic theories of agglomeration predict that productivity is higher in larger 

cities, due to better matching between employees and firms. This theory implies that in 

segregated economies, the gains from matching will be reduced. Over the past several 

decades, relations between Catholics and Protestants in Northern Ireland have gradually 

improved, leading to decreased labor market segregation. I develop a model of the impact 

of labor force segregation on the agglomeration benefits of matching. Then, I use firm-

level data to measure changes in employment segregation in Northern Ireland from 2001 

to 2013. Finally, I use these estimates to calibrate the agglomeration model to estimate 

changes in output, wages, and number of firms from desegregation. The calibrated model 

estimates that a one percentage point decrease in segregation increases net output by 0.04 

percent to 0.29 percent – approximately £5.3 million to £37.9 million. 
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Land-Use Regulations and Exclusion in Metropolitan Statistical Areas1 

 

 

 

Introduction 

Why do zoning rules differ across localities? One factor may be that some voters prefer 

stringent zoning rules in order to deter low-income or minority households from moving 

into the area. In the previous literature, this is referred to as the “exclusionary motive.” 

This motive to exclude is a function both of local attitudes and the size of the perceived 

threat to the community’s future demographics.  

We model a municipality as facing a greater incentive to exclude the more disparate the 

municipality’s demographics are from those in the surrounding metropolitan statistical 

area (MSA). While voters in a municipality may in principle wish to exclude any and all 

outsiders from anywhere in the country, nearby communities will likely be the most 

salient. Further, potential in-movers overwhelmingly come from the surrounding area: In 

every five-year period since 1965, well over 50 percent of all household moves have 

taken place within the same county (Ihrke and Faber, 2012).  

Our measure of land-use regulation comes from an existing index from a survey of 

municipalities. While some land-use restrictions are adopted at the state level, most 

                                                 
1 This chapter is co-authored with Garett Jones and Alex Tabarrok. 
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regulations are adopted at the municipality level. We make the plausible assumption that 

local governments respond strongly to local voter preferences, so land-use regulations 

will be adopted according to the desires of the municipality’s voters. Thus, in 

communities with a greater incentive to exclude, we expect higher land-use regulations.  

In general, we find support for a modest motive to exclude low-income households. A 

one-standard-deviation increase in the Gini coefficient is correlated with land-use 

regulations increased by approximately a tenth of a standard deviation. We find little to 

no support for a motive to exclude minority households. Income alone explains a large 

amount of variation in land-use regulations, with a one-standard-deviation increase in 

income correlating with approximately a third of a standard deviation higher land-use 

regulations. This finding is robust across specifications, and is consistent with non-

exclusionary motives for the adoption of land-use regulations. State fixed effects ensure 

that our reported results are not merely driven by broad regional differences in zoning 

rules that may correlate with our other variables.  

Related literature 

In his literature review in 2004, Ihlanfeldt identifies four possible motivations for 

imposing land-use regulations: reducing negative externalities, reducing unit costs of 

public goods, preserving “rural” or similar character of the town, and exclusion of 

minorities or low-income households (Ihlanfeldt 2004). He notes that the exclusionary 

motive itself has several possible origins, from outright prejudice to fear of increased 

crime or falling property values; these motives are hard to disentangle empirically.  
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Investigating the causes of land-use regulations, Rolleston (1987) uses a sample of nine 

counties in New Jersey to estimate the influence of a variety of motives for zoning; she 

finds evidence of racial exclusion but not exclusion of low-income households. 

Pogodzinski and Sass (1994) build on Rolleston’s empirics, taking into account the 

endogeneity of zoning regulations. They use home sales in Santa Clara County, 

California, and find that wealthier areas have higher land-use restrictions -- evidence 

consistent with the fiscal and exclusionary motives. Bates and Santerre (1994) attempt to 

identify the impact of the proportion in poverty in 132 Connecticut communities and the 

poverty level in the nearest central city; they find exclusion motivates land-use 

restrictions but not minimum lot size requirements. 

Glaeser and Ward (2009) examine the causes and consequences of land-use restrictions in 

the greater Boston area. They conclude “that the bulk of these [land-use] rules seem 

moderately random and unrelated to most obvious explanatory variables.” Looking at 

historical demographic data, they find “weak evidence for the view that high minimum 

lot sizes where (sic) used by white natives to restrict homes built for blacks and 

foreigners.” 

Modeling demand for land use regulations are Fernandez and Rogerson (1997), who use 

a two-community model to find the equilibrium results of zoning regulations on public 

education provision. Under their model, increases and decreases of utility occur among 

various segments within both the rich and the poor communities. Calabrese, Epple, and 



4 

 

Romano (2006) also model zoning; they find the equilibrium of zoning regulation leads 

to heterogeneous communities and creates non-Pareto efficiency gains.  

Among those looking at impacts of land restrictions are Rothwell and Massey; they study 

how density zoning leads to income segregation (2010) and racial segregation (2009). For 

their analysis, they use a nationwide survey of restrictive zoning laws from Pendall, 

Puentes, and Martin (2006). They use Gyourko, Saiz, and Summers’s Wharton index 

(2008) as a robustness test; using the alternative index does not change their findings 

(Rothwell and Massey 2009). 

Land-use regulation: Examples and recent history 

Researchers have used the terms land-use regulation and zoning in a variety of ways. 

Generally, zoning is a subset of land-use regulations concerned with appropriate use of 

specific lots or areas. Minimum lot sizes and limitations on multifamily housing are 

examples of zoning regulations. Other land-use regulations not generally considered 

zoning may be wetland restrictions, infrastructure cost requirements, and permit caps. For 

our purposes, we will use the categorizations from Gyourko, et al. (2008), as we use their 

measures of land-use regulations for our study. Their Wharton Residential Land-Use 

Regulations Index (WRLURI) consists of 11 subindices of land-use regulation. These 

subindices fall into three categories: The political process of adopting or changing land-

use regulations; the local land-use rules themselves; and the actual administration of 

those rules, including the layers of approval and average delays for permits. They find 

strong correlations between all their subindices. 
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The date of each municipality’s adoption of land-use regulation is not available. 

However, some general historical trends emerge. William Fischel has examined the 

origin and history of zoning, and describes comprehensive zoning as arising in the 1910s, 

and becoming increasingly exclusionary in the 1970s (Fischel 2004). According to 

Glaeser and Ward’s 2009 study of land-use regulations in the greater Boston area, 

“[T]here was an initial wave of zoning in the 1920s followed by a much greater wave 

after World War II.” They note the difficulty of ascertaining a specific time of adoption 

of minimum lot size restrictions – a major component of zoning. They can trace cluster 

zoning and septic and wetland restrictions, however, as increasing sharply in the late 

1970s in the greater Boston area. 

Following Fischel (2016), we look to Google’s ngrams to help ascertain the timing of the 

rise of zoning. This feature tracks usage of words in printed books over time, as a 

percentage of total words. Thus the results are not skewed by larger numbers of digitized 

recent books. As shown in the graph below, American English usage of zoning and 

related terms rises throughout the 20th century. This does not directly measure the 

passage of land-use regulations in the United States, and may lag or lead their adoption, 

but gives some insight into the general trends in popularity of these ideas. 
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Figure 1: Google ngrams for zoning terminology since 1900 

Source: Google ngrams. The frequency of use of “zoning,” “land use,” “population 

density,” and “urban planning” in digitized books in American English from 1900 to 

2008. Frequency of appearance is reported as a percentage of all words from Google’s 

digitized books in that year.  

 

 

The exclusionary motive 

We hypothesize that the incentive to exclude potential neighbors increases with the 

heterogeneity between a municipality and its surrounding populations. In an entirely 

homogeneous MSA, none of the municipalities would care to exclude any households. 

When in a heterogeneous MSA, however, a municipality’s voters may wish to prevent 

osmosis from nearby populations changing the municipality’s ethnic or economic mix. 

An assumption behind our analysis is that land-use regulations are enacted in response to 

local demand for them. That is, if communities wish to exclude certain households, their 

representatives will enact policies in pursuit of those goals. In support of this public-
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choice approach, Gyourko, Saiz, and Summers find “more intensely involved local and 

state pressure groups in the more highly-regulated places” (2008). We also assume that if 

the exclusionary motive is at play, higher income and racial disparities within an MSA 

would be associated with higher land-use regulations.  

Data and methods 

We use Gyourko, Saiz, and Summers’s Wharton Index, a national index of 

municipalities’ land-use regulation levels (2008). The comprehensive score combines a 

variety of measures, from minimum lot sizes to time required to receive a building 

permit. Higher values indicate more regulation. For our analysis, we look only at 

municipalities within metropolitan statistical areas (MSAs) for which all independent 

variables are available. Thus, our sample includes 1741 observations. Gyourko, et al., 

standardized the index to have a mean of 0 and a standard deviation of 1. To aid 

interpretation, we re-standardized the index for our restricted sample. Summary statistics 

for the regulation variable and other variables are included in Table 1. 

Current income and demographic data are from the U.S. Census’ American Community 

Survey, using the 2005-2009 5-year average when available. 

We use the MSA-level Gini coefficient as a proxy for income inequality within the MSA. 

The Gini values run from 0 to 1, with 0 indicating perfect income equality, and 1 

indicating complete inequality. That is, higher Gini values correspond with greater 

inequality. 
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Local residents may prefer their locality to maintain its current demographic makeup, and 

they may in addition (or instead) prefer more residents from the culturally dominant 

ethnic group. To proxy the difference between the demographic makeup of one’s own 

locality and that of the broader MSA, we calculate the sum of the squared differences in 

group shares between the municipality and the average for the MSA: 

𝐸𝑡ℎ𝑛𝑖𝑐𝑑𝑒𝑙𝑡𝑎𝑖𝑗 = ∑(𝑠𝑔𝑖 − 𝑠𝑔𝑗)2  

𝑛

𝑔=1

 

Where n is the number of ethnic groups g, and s is the share of ethnic group g in 

municipality i or MSA j.  We break Census data into eight ethnic groups: all Hispanic, 

and the non-Hispanic shares of: white, black or African American, American Indian and 

Alaska Native, Asian, Native Hawaiian and other Pacific Islander, some other race, and 

two or more races. About half of the municipalities in our sample have 7 or more of these 

groups represented, and three-quarters have 6 or more. We calculate this measure for 

each municipality, MSA, and county using Census data. To facilitate interpretation of this 

variable, we center and standardize it by subtracting the mean ethnic delta for our sample 

and divide by the standard deviation. The ethnic delta variable measures one possible set 

of drivers of the municipality’s incentive to exclude. Since we do not construct a leave-

out measure of the ethnic makeup of the MSA without the municipality of interest, the 

municipality’s ethnic makeup is included in the MSA’s ethnic makeup. Thus, we may 

slightly underestimate the disparity between the municipality and the MSA, potentially 

leading to overestimates of the impact of disparities upon land-use regulation levels. 



9 

 

The second measure of ethnic disparity is the difference in percentage white:  

𝑊ℎ𝑖𝑡𝑒𝑑𝑒𝑙𝑡𝑎𝑖𝑗 = max [𝑝𝑐𝑡𝑤ℎ𝑖𝑡𝑒𝑖 − 𝑝𝑐𝑡𝑤ℎ𝑖𝑡𝑒𝑗 , 0] 

Where pctwhitei is the percentage white in municipality i and pctwhitej is the fraction 

white in MSA j. This measure is positive for municipalities that have a greater fraction of 

whites than the surrounding MSA, and zero otherwise. 

For MSA-level and county-level regressions, we compute Alesina, et al.’s (2003) index 

measure of ethnic fractionalization within these areas: 

𝐹𝑅𝐴𝐶𝑇𝑗 = 1 − ∑ 𝑠𝑔𝑗
2

𝑁

𝑔=1

 

Where j is the MSA or county, g is the ethnic group, and s is the share of ethnic group g 

in area j. Again, to aid interpretation, in the regressions we center and standardize this by 

subtracting the mean ethnic fractionalization for the MSA or county sample and divide by 

the standard deviation of that sample; thus, standardized betas are reported.  
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Table 1: Summary statistics for dependent and independent variables in our main sample 

Variables Observations Mean Std Dev Min Max 

Municipality Dependent 

     Regulations 1741 0.000  1.000 -2.261   4.078 

Municipality Independent 

     MSA Gini 1741 0.453 0.024 0.389        0.537 

     Ethnic delta 1741 0.000 1.000 -0.571 14.225 

     Log income 1741 10.907     0.383 9.833 12.351 

     White delta 1741 0.084 0.093     0.000 0.388 

MSA and County Dependent 

      MSA regs 233 0.000 1.000 -1.954 4.036 

      County regs 419 0.000 1.000 -2.567 5.454 

MSA and County Independent 

     MSA fract. 233    0.000 1.000 -2.040 2.085 

     County fract. 419 0.000 1.000 -1.710 2.126 

Note: Observations are limited to municipalities within metropolitan statistical areas for 

which  all variables are available. 

 

Historical data 

In some specifications, we use historical data. Data from this period are not available at 

the municipality level. From the U.S. Census, county-level median household income is 

available in 1969. We also use 1979 Gini coefficients for major cities or metropolitan 

areas, calculated by Madden (2000). We extrapolate these Gini coefficients to the 

counties in the entire current MSA. 

Presidential election voting data by county from 1968 is from CQPress’s “Voting and 

Elections Collection.” 
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Basic model 

Our basic model is: 

𝑅𝑒𝑔𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑠𝑖𝑗 = 𝛼 + 𝛽1𝐷𝐼𝑆𝑃𝐴𝑅𝐼𝑇𝑌𝑖𝑗 + 𝛽2𝐼𝑁𝐶𝑂𝑀𝐸𝑖 + 𝛾𝐶𝑂𝑁𝑇𝑅𝑂𝐿𝑆𝑖𝑗 + 𝑆𝑖 + 𝜀𝑖𝑗 

Where the level of regulations within municipality i in metropolitan statistical area 

(MSA) j is measured by the Wharton Index (Gyourko, Saiz, and Summers, 2008). The 

disparity variable measures either income inequality in MSA j or ethnic disparity between 

municipality i and MSA j. Income is the natural log of median household income in 

municipality i. The controls include a variety of variables, including the log of total 

population of municipality i. In some specifications we use state fixed effects, denoted by 

𝑆𝑖. 

Endogeneity is of course a potential confound: Differences in demographics across 

localities could be effects, not just causes, of land-use regulations. As Rothwell and 

Massey find, zoning regulations can lead to income and racial segregation within an area 

(2009, 2010). Land-use regulations may cause sorting, with only the wealthy able to 

afford to live in stringently zoned areas, rather than initially wealthy populations adopting 

those high regulations. That said, such sorting is also the goal of voters according to the 

exclusionary motive theory of zoning: If voters encourage individuals with certain 

demographic characteristics to move to the locality, and individuals with those traits 

disproportionately move to the locality, then the exclusionary motive is working as the 

voters planned. It is more plausible that voters (or the local politicians acting as their 

proxy) know what they are doing when they enact stringent or loose zoning rules rather 
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than that the differences in zoning are overwhelmingly exogenous to voter preferences. 

Thus our results may overestimate the true causal relationship between voter attitudes and 

zoning outcomes.  

Another potential complication in ascertaining causation arises from sorting based on 

attitudes. It is plausible that minorities may have settled in areas where they were more 

accepted. Thus in some areas, higher racial heterogeneity could be a result of more open 

communities, and those communities also would be less likely to respond to influxes of 

minorities by instituting land-use regulations. Because we are unable to directly measure 

municipal attitudes toward minorities, we may underestimate the exclusion motive.  

While instrumental variables would seem to be the ideal identification strategy, standard 

instruments for income and racial segregation fail the exclusion restriction or are also 

correlated with other explanatory variables of interest. For example, lagged income is a 

common instrument for income inequality, but it is also correlated with income alone, an 

important explanatory variable itself. Aside from exclusion, other motives, such as public 

goods provision, are consistent with demand for land-use regulations rising with income. 

To address these endogeneity concerns, we use a variety of specifications and robustness 

checks. To capture varying attitudes toward low-income and minority households, we use 

state fixed effects; we also break down our sample by region. As a quasi-exogenous 

shock of diversity that may prompt exclusionary zoning we use influxes of refugees. 

Finally, to attempt to capture attitudes toward diversity, we look at county-level election 

returns for George Wallace in 1968. A third-party candidate for president, Wallace 
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earned 10 percent of the vote nationwide and was famous for urging, “Segregation now, 

segregation forever” (NPR 2013). 

Results 

Incentive to exclude low-income households 

To test for the incentive to exclude low-income households, we use income inequality 

within the MSA. The log income variable itself is ambiguous – wealthier communities 

may institute more land-use regulations for reasons other than exclusion. For example, 

they may adopt more regulation out of the public-goods motive. To test for exclusion, we 

look at wealth relative to surrounding areas. 

 

Table 2: Land-use regulations and income inequality, with and without state fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations 

     

MSA Gini 6.100*** 3.050*** 5.984*** 2.964* 

 (0.995) (0.963) (1.851) (1.519) 

Log income  0.884***  0.679*** 

  (0.0598)  (0.123) 

Log population  0.0239  0.0132 

  (0.0178)  (0.0299) 

 

State fixed effects 

 

No 

 

No 

 

Yes 

 

       Yes 

Observations 1,741 1,741 1,741 1,741 

R-squared 0.021 0.131 0.018 0.099 

Number of states   49 49 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Log income, and log population are municipality-level variables. MSA Gini is an 

MSA-level variable. Constant not reported. 
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As shown in Table 2, greater income inequality is statistically significantly associated 

with higher levels of land-use regulation. Since the Gini values have a small standard 

deviation of 0.024, we also report the standardized coefficients to aid interpretation of 

magnitude. This involves transforming each variable to have a mean of 0 and a variance 

of 1. Doing so allows easy interpretation of the coefficients: a one standard deviation 

change in the independent variable leads to an estimated standardized beta standard 

deviations change in the dependent variable. This approach is appropriate for our 

analysis, due to the large sample size and the lack of intuitive units for many of our 

explanatory variables. In Table 2, the standardized beta for the Gini in column 2 is 0.073; 

thus, a one standard deviation change in the Gini coefficient is associated with a 0.073-

standard deviation increase in the land-use regulation variable. In column 1, the 6.100 

coefficient translates to a 0.145 standard deviation increase in the regulation variable for 

a one standard deviation increase in the Gini. With state fixed effects in columns 3 and 4, 

the standardized coefficients are 0.143 and 0.071, respectively. 

The coefficients on log income are positive and statistically significant at the 1 percent 

level. Standardizing the coefficient in column 2 shows that a one standard-deviation 

increase in log income is associated with a 0.339 standard deviation increase in land-use 

regulations. The standardized beta for log income in column 4 is 0.260. This strong 

association between income and land-use regulations is consistent with non-exclusionary 

motives for land-use regulations discussed above, such as public goods provision.  
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Incentive to exclude minority households 

As one test for exclusion of minority households, we use the ethnic delta variable. The 

higher the ethnic delta variable, the more the municipality differs ethnically from its 

surrounding MSA. 

 

Table 3: Land-use regulations and ethnic delta, with and without state fixed effects 

 (1) (2) (1) (3) 

VARIABLES Regulations Regulations Regulations Regulations 

     

Ethnic delta 0.0749*** 0.0487** 0.0142 0.00649 

 (0.0222) (0.0209) (0.0301) (0.0266) 

Log income  0.913***  0.715*** 

  (0.0587)  (0.130) 

Log population  0.0299*  0.0180 

  (0.0177)  (0.0307) 

     

State fixed effects No No Yes Yes 

Observations 1,741 1,741 1,741 1,741 

R-squared 0.007 0.128 0.000 0.095 

Number of states   49 49 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Log income and log population are municipality-level variables. Ethnic delta is 

calculated with both municipal- and MSA-level data. Constant not reported. 

 

Since the regulations index and the ethnic delta measure were already standardized, these 

coefficients are easy to interpret. For example, in column 2, a one standard-deviation 
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increase in ethnic delta between the municipality and its surrounding area is associated 

with 0.049 standard deviations higher land-use regulations.  

As with low-income exclusion, including municipality median household income is 

important, significantly raising the r-squared for the regression. Income is again positive 

and statistically significant at the 1 percent level. In column 2, the coefficient indicates 

that a one standard-deviation increase in log income correlates with a 0.350 standard 

deviation increase in land-use regulations. In column 4, the standardized beta for log 

income is 0.274.  

While approximately 6 percent of the municipalities in our within-MSA sample are under 

50 percent white, the literature on exclusion of minorities is largely concerned with white 

populations seeking to exclude other ethnic groups. It is plausible that non-white ethnic 

majorities would not use local government to exclude other ethnic groups.2 We use 

another measure of ethnic exclusion, the difference in percentage white between the 

municipality and its surrounding area, to test whether more homogeneously white 

communities are more likely to institute higher zoning regulations. 

 

                                                 
2 For example, some analysts have pointed to underrepresentation of black majorities in local government 

(see Shanton, 2014). 
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Table 4: Land-use regulations and white delta, with and without state fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations 

     

White delta 1.729*** 0.0946 1.573*** 0.544** 

 (0.206) (0.250) (0.423) (0.251) 

Log income  0.908***  0.623*** 

  (0.0719)  (0.124) 

Log population  0.0311*  0.0307 

  (0.0186)  (0.0276) 

 

State fixed effects 

 

No 

 

        No 

 

Yes 

 

       Yes 

Observations 1,741 1,741 1,741 1,741 

R-squared 0.039 0.126 0.044 0.098 

Number of states   49 49 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Log income and log population are municipality-level variables. White delta is 

calculated with both municipal- and MSA-level data. Constant not reported. 

 

The difference in percentage white between the municipality and its surrounding MSA is 

statistically significantly associated with higher land-use regulations in most 

specifications. The 1.573 coefficient in column 3 indicates that a one standard deviation 

increase in the white delta is correlated with 0.180 standard deviation higher regulations. 

With controls in column 4, the standardized beta for the white delta is 0.062. Again, 

income is a statistically significant predictor of land-use regulations; the standardized 

coefficient for column 2 is 0.348. For column 4, a one standard deviation increase in log 

income is associated with 0.239 standard deviations higher regulations. 
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Interactions 

We also test for interactions between variables related to exclusion. 

 

Table 5: Interaction between ethnic delta and percentage white  

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

VARIABLES Regulations Regulations Regulations Regulations 

     

Ethnic delta  -0.0906** -0.0213 -0.0165 -0.0208 

 (0.0377) (0.0358) (0.0360) (0.0367) 

Percent white -0.112 -0.556*** -0.506*** -0.543*** 

 (0.117) (0.114) (0.119) (0.134) 

Ethnic delta x Percent white 0.381*** 0.0524 0.0242 0.0265 

 (0.0644) (0.0644) (0.0675) (0.0676) 

Log income  0.997*** 0.981*** 0.986*** 

  (0.0663) (0.0672) (0.0677) 

MSA Gini   1.518 1.498 

   (1.094) (1.094) 

Log population    -0.0122 

    (0.0199) 

     

Observations 1,741 1,741 1,741 1,741 

R-squared 0.027 0.139 0.140 0.140 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Percent white, log income, and log population are municipality-level variables. 

MSA Gini is an MSA-level variable. Ethnic delta is calculated with both municipal- and 

MSA-level data. Constant not reported. 

 

 

Table 5 shows the interaction between the ethnic delta and a municipality’s percentage 

white. With controls included, ethnic delta, percent white, and the interaction between 
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them are all statistically insignificant. Log income is statistically significant at the one 

percent level. 

 

Table 6: Interaction between percentage white and ethnic delta, with state fixed effects 

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

VARIABLES Regulations  Regulations Regulations Regulations 

      

Ethnic delta  -0.0487  -0.0214 -0.0147 -0.00867 

 (0.0497)  (0.0432) (0.0399) (0.0400) 

Percent white 0.365  -0.106 -0.0219 0.0287 

 (0.239)  (0.254) (0.220) (0.197) 

Ethnic delta x Percent 

white 

0.220  0.0546 0.0185 0.0137 

 (0.133)  (0.0929) (0.0893) (0.0913) 

Log income   0.712*** 0.673*** 0.667*** 

   (0.127) (0.122) (0.125) 

MSA Gini    3.057** 3.024** 

    (1.358) (1.351) 

Log population     0.0147 

     (0.0273) 

      

State fixed effects Yes  Yes Yes Yes 

Observations 1,741  1,741 1,741 1,741 

R-squared 0.025  0.094 0.098 0.099 

Number of states 49  49 49 49 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. 

 

Table 6 shows the same regressions, but with state fixed effects. Ethnic delta, percent 

white, and the interaction of the two are statistically insignificant in all specifications. 



20 

 

Log income and the Gini coefficient are statistically significantly positive at the one and 

five percent levels, respectively. 

 

Table 7: Interaction between rich and Gini coefficient 

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

VARIABLES Regulations Regulations Regulations Regulations Regulations 

      

Rich (1 if income 

higher than  

-2.096** -0.0155 -0.578 -0.585 0.431 

MSA median, 0 

otherwise) 

(0.899) (0.876) (1.009) (0.999) (0.789) 

      

MSA Gini 2.190 3.088** 3.359** 3.391** 3.466* 

 (1.410) (1.383) (1.654) (1.588) (1.764) 

Rich x Gini 5.403*** -0.477 2.111 2.124 -0.799 

 (1.980) (1.950) (2.265) (2.245) (1.700) 

Ethnic delta  0.0237  -0.00305 -0.00515 

  (0.0221)  (0.0238) (0.0246) 

Log income  1.096***   0.611*** 

  (0.0864)   (0.136) 

      

State fixed effects No No Yes Yes Yes 

Observations 1,741 1,741 1,741 1,741 1,741 

R-squared 0.056 0.137 0.069 0.069 0.099 

Number of states   49 49 49 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: MSA Gini is an MSA-level variable. Rich and ethnic delta are calculated with both 

municipal- and MSA-level data. Constant not reported. 

 

In Table 7, we analyze the interaction between income inequality, measured by the MSA 

Gini coefficient, and relative income, measured by a dummy variable that is 1 if a 
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municipality’s median household income is above the MSA average, and 0 otherwise. 

The results without state fixed effects indicate that higher-income communities are more 

likely to adopt higher land-use regulations when there is greater income inequality in 

their MSA. These results are statistically significant at the one percent level. With state 

fixed effects, however, these estimates are no longer statistically significant. The level of 

income inequality within the MSA is statistically associated with higher regulations in 

most specifications. 
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Table 8: Interactions with all variables of interest, with and without state fixed effects 

 (1) (2) 

VARIABLES Regulations Regulations 

State FE 

   

Log income 1.396 3.406** 

 (1.124) (1.293) 

MSA Gini 11.39 67.69** 

 (26.73) (31.15) 

Log income x MSA Gini -0.903 -5.942** 

 (2.442) (2.860) 

Ethnic delta  -0.0167 -0.0191 

 (0.0360) (0.0407) 

Percent white -0.500*** -0.00453 

 (0.120) (0.218) 

Ethnic delta x Percent white 0.0283 0.0488 

 (0.0684) (0.0889) 

   

Observations 1,741 1,741 

R-squared 0.140 0.102 

Number of states  49 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Log income and percent white are municipality-level variables. MSA Gini is an 

MSA-level variable. Ethnic delta is calculated with both municipal- and MSA-level data. 

 

 

 

Table 8 includes income interactions and ethnicity interactions. Without state fixed 

effects, no variables or interactions are statistically significant. With state fixed effects, 

log income is positive and statistically significant at the five percent level, and the Gini 

coefficient is positive and statistically significant at the five percent level. The interaction 

between log income and the Gini is negative and statistically significant at the five 

percent level, indicating that municipalities with higher incomes are less inclined to adopt 
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higher land-use regulations in response to higher income inequality in their MSAs. The 

ethnic variables are all statistically insignificant in both specifications.  

By region 

We also test whether attitudes toward low-income and minority households vary by 

region. Since this would involve the coefficient, rather than the intercept, varying across 

regions, we do not use regional fixed effects but rather run the regression for each region 

individually. We break down our data into the nine Census divisions. Table 9 lists the 

Census divisions and the states included within each. 

 

Table 9: Census divisions and states 

Division States 

1: New England CT, ME, MA, NH, RI, VT 

2: Middle Atlantic NJ, NY, PA 

3: Midwest IN, IL, MI, OH, WI 

4: West North 

Central 

IA, KS, MN, MO, NE, ND, SD 

5: South Atlantic DE, DC, FL, GA, MD, NC, SC, 

VA, WV 

6: East South Central AL, KY, MS, TN 

7: West South 

Central 

AR, LA, OK, TX 

8: Mountain AZ, CO, ID, NM, MO, UT, NV, 

WY 

9: Pacific AK, CA, HI, OR, WA 
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Table 10 shows the test of low-income exclusion broken down by region, with income 

quintiles indicating a municipality’s income quintile within its MSA. Including log 

income measures the raw effect of higher income on desire for land-use regulations. The 

income quintiles measure the relative affluence of a municipality compared to its 

surrounding area. Table 11 does the same with state fixed effects. Table 12 and Table 13 

test for racial exclusion, without and with state fixed effects. 
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Table 10: Regional breakdown of land-use regulations and income inequality 

 (New 

England) 

(Middle 

Atlantic) 

(Midwest) (West North 

Central) 

(South 

Atlantic) 

(East South 

Central) 

(West South 

Central) 

(Mountain) (Pacific) 

VARIABLES Regulation Regulation Regulation Regulation Regulation Regulation Regulation Regulation Regulation 

          

MSA Gini -0.677 4.368* 0.673 -3.154 7.162*** 11.63** 8.741** 15.67*** -0.817 

 (5.542) (2.234) (2.421) (5.289) (2.415) (4.734) (4.159) (3.822) (2.476) 

Log income 0.609 0.752*** 1.094*** 2.654*** 1.562*** 0.860* 0.496** 1.377*** 0.121 

 (0.580) (0.233) (0.191) (0.291) (0.230) (0.442) (0.216) (0.380) (0.214) 

2nd quintile -0.0397 0.0333 -0.142 -0.491** -0.344** -0.399 0.253 -0.418 -0.0104 

 (0.373) (0.170) (0.137) (0.198) (0.170) (0.260) (0.214) (0.292) (0.161) 

3rd quintile 0.311 0.359* -0.0890 -0.592*** -0.521*** 0.135 -0.279 -0.255 0.219 

 (0.422) (0.197) (0.150) (0.215) (0.184) (0.299) (0.226) (0.313) (0.177) 

4th quintile 1.054** -0.111 -0.0924 -0.961*** -0.418** -0.125 0.0847 -0.427 0.212 

 (0.497) (0.206) (0.157) (0.221) (0.203) (0.314) (0.248) (0.345) (0.199) 

5th quintile -0.0660 -0.00282 -0.108 -1.634*** -1.142*** 0.0324 -0.183 -0.486 0.152 

 (0.619) (0.254) (0.199) (0.279) (0.263) (0.492) (0.297) (0.403) (0.239) 

          

Observations 103 252 395 165 234 72 170 112 238 

R-squared 0.169 0.226 0.213 0.380 0.235 0.336 0.117 0.245 0.026 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Log income is a municipality-level variable. MSA Gini is an MSA-level variable. 

Quintiles indicate the municipality’s income quintile within its MSA, with the 5th quintile 

indicating the top quintile with the highest median household income. Constant not 

reported. 
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Table 11: Regional breakdown of land-use regulations and income inequality, with state 

fixed effects 

 (New 

England) 

(Middle 

Atlantic) 

(Midwest) (West 

North 

Central) 

(South 

Atlantic) 

(East South 

Central) 

(West 

South 

Central) 

(Mountain) (Pacific) 

VARIABLES Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

          

MSA Gini -5.265 2.251 6.649** 1.774 4.396** 16.07*** 8.216** -0.668 -0.191 

 (3.296) (2.564) (1.906) (2.172) (1.777) (1.872) (1.520) (3.017) (0.374) 

Log income 1.007** 0.839 1.050*** 1.367*** 0.551*** 0.518 0.322** 1.497*** 0.0607 

 (0.284) (0.332) (0.199) (0.239) (0.147) (0.447) (0.0605) (0.227) (0.195) 

2nd quintile 0.0320 0.0740 -0.163 -0.193* -0.145 -0.317 0.273 -0.514* 0.0473 

 (0.220) (0.156) (0.179) (0.0986) (0.0769) (0.329) (0.172) (0.243) (0.272) 

3rd quintile 0.286 0.329 -0.105 -0.226 -0.177 0.272 -0.166 -0.343 0.240 

 (0.318) (0.372) (0.120) (0.131) (0.129) (0.329) (0.0710) (0.413) (0.139) 

4th quintile 0.849* -0.133 -0.109 -0.432** 0.0788 0.0528 0.170 -0.561* 0.282** 

 (0.370) (0.343) (0.156) (0.134) (0.153) (0.292) (0.124) (0.267) (0.0689) 

5th quintile -0.275 -0.0673 -0.115 -0.633** -0.165 0.520 -0.0326 -0.597** 0.218 

 (0.305) (0.652) (0.133) (0.216) (0.276) (0.515) (0.154) (0.218) (0.188) 

          

Observations 103 252 395 165 234 72 170 112 238 

R-squared 0.198 0.177 0.226 0.153 0.089 0.412 0.083 0.214 0.026 

Number of 

states 

6 3 5 7 8 4 4 8 4 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Log income is a municipality-level variable. MSA Gini is an MSA-level variable. 

Quintiles indicate the municipality’s income quintile within its MSA, with the 5th quintile 

indicating the top quintile with the highest median household income. 
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Table 12: Regional breakdown of land-use regulations and ethnic delta 

 (New 

England) 

(Middle 

Atlantic) 

(Midwest) (West North 

Central) 

(South 

Atlantic) 

(East South 

Central) 

(West South 

Central) 

(Mountain) (Pacific) 

VARIABLES Regulation Regulation Regulation Regulation Regulation Regulation Regulation Regulation Regulation 

          

Ethnic delta -0.161 0.106** 0.0419 0.0239 0.165*** 0.140* 0.0749 0.207* -0.0545 

 (0.133) (0.0495) (0.0430) (0.0444) (0.0479) (0.0800) (0.0667) (0.106) (0.0461) 

Log income 0.704** 0.832*** 1.052*** 1.351*** 0.903*** 1.008*** 0.192 1.137*** 0.267* 

 (0.295) (0.120) (0.104) (0.196) (0.160) (0.226) (0.165) (0.278) (0.142) 

Log population -0.335*** -0.0725 0.0501 0.0123 0.142*** -0.101 0.156*** 0.0489 0.0430 

 (0.0842) (0.0447) (0.0347) (0.0534) (0.0422) (0.0793) (0.0443) (0.0663) (0.0432) 

          

Observations 103 252 395 165 234 72 170 112 238 

R-squared 0.221 0.211 0.217 0.234 0.201 0.270 0.086 0.140 0.024 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. 

 

 

 

Table 13: Regional breakdown of land-use regulations and ethnic delta, with state fixed 

effects 

 (New 

England) 

(Middle 

Atlantic) 

(Midwest) (West North 

Central) 

(South 

Atlantic) 

(East 

South 

Central) 

(West 

South 

Central) 

(Mountain) (Pacific) 

VARIABLES Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

Regulation 

State FE 

          

Ethnic delta -0.234 0.0506 0.0377* 0.0439*** 0.0726* 0.169 0.0630 0.00555 -0.0467*** 

 (0.138) (0.130) (0.0140) (0.00651) (0.0323) (0.231) (0.0450) (0.0535) (0.00655) 

Log income 0.700* 0.790 1.101*** 0.772*** 0.545** 1.017*** 0.0831 1.147*** 0.248 

 (0.298) (0.290) (0.198) (0.185) (0.158) (0.158) (0.109) (0.154) (0.134) 

Log population -0.411** -0.0585 0.0625* 0.0352 0.120*** -0.0697 0.148* 0.0496 0.0482 

 (0.103) (0.0580) (0.0290) (0.0674) (0.0267) (0.0303) (0.0495) (0.0674) (0.0213) 

          

Observations 103 252 395 165 234 72 170 112 238 

R-squared 0.340 0.157 0.218 0.131 0.100 0.295 0.070 0.185 0.023 

Number of 

states 

6 3 5 7 8 4 4 8 4 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported.
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We find that the magnitudes and even signs of the estimated coefficients vary greatly 

across the United States. 

Table 10 shows the effect of income inequality and relative income on land-use 

regulations. In five of nine regions, the coefficient on the Gini is positive and statistically 

significant. These regions are: Middle Atlantic, South Atlantic, East South Central, West 

South Central, and Mountain. Only in the New England region does a higher income 

relative to the surrounding MSA appear to correlate with higher land-use regulations, 

with the coefficient for the 4th income quintile being positive and statistically significant 

at the five percent level. In seven of nine regions, log income is positive and statistically 

significantly correlated with higher land-use regulations. 

Table 11 shows the same regressions with state fixed effects. In this specification, four 

regions have income inequality that is statistically significantly correlated with higher 

land-use regulations. These regions are: Midwest, South Atlantic, East South Central, 

West South Central. In the New England and Pacific regions, the 4th income quintile is 

positively and statistically significantly correlated with higher land-use regulations; other 

quintiles and other regions are negative or not statistically significant. With fixed effects, 

log income is positive and statistically significant in six of nine regions.  

Moving onto racial exclusion in Table 12, in four regions the coefficients on the ethnic 

delta are positive and statistically significant. These regions are Middle Atlantic, South 

Atlantic, East South Central, and Mountain. Income is positive and statistically 

significant in all but one of the regions. 
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In Table 13, the specification with state fixed effects, the ethnic delta is statistically 

significantly correlated with higher land-use regulations in the Midwest, West North 

Central, and South Atlantic regions. It is statistically significantly negatively correlated 

with land-use regulations in the Pacific region. The coefficient on income is statistically 

significantly positive in six of the nine regions. 

Alternative proxies for racial exclusion 

As one alternative specification, we use refugees as a quasi-exogenous introduction of 

minority populations that may prompt demand for exclusionary land-use regulations. 

This is only quasi-exogenous, as two-thirds of refugees are placed near friends or family 

already living in the United States (Singer and Wilson, 2006). Yet in a ranking by 

number of refugees accepted, Singer and Wilson find, “[T]he refugee-receiving metro 

areas do not fall into the expected order based on their total foreign-born populations” 

(2007). We use Singer and Wilson’s data on total number of refugees initially settled in 

an MSA from 1983-2004, and divide that by total current population to get refugees as a 

percentage of total population. This does not capture whether refugees have since moved 

away from their initial placement. 

Again, this regression must be done at the MSA level, using the MSA median household 

income and the mean land-use index score, weighted by land area. We also use the MSA-

level measure of ethnic fractionalization. 
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Table 14: Refugees and land-use regulations 

 (1) (2) (3) 

VARIABLES MSA 

Regulations 

MSA 

Regulations 

MSA 

Regulations 

    

Percentage refugees 19.89 -7.775 -7.215 

 (12.16) (11.28) (11.42) 

Log MSA income  2.936*** 2.751*** 

  (0.363) (0.387) 

MSA ethnic fractionalization   0.100 

   (0.0638) 

MSA log population   5.63e-10 

   (3.48e-08) 

    

Observations 233 233 233 

R-squared 0.011 0.231 0.240 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. 

 

The sample size is restricted due to the MSA being the unit of observation. The influx of 

refugees does not appear to affect the adoption of land-use regulations once controlling 

for MSA income. This result is consistent with minority exclusion not being a strong 

motive behind land-use regulations, but could also be due instead to the placement of 

refugees not being sufficiently exogenous, and refugees making up at most 3 percent of 

the host MSA. 

In another alternative measure of the desire to exclude, we use county-level election 

returns for the segregationist presidential candidate George Wallace in 1968. The 

dependent variable is the mean Wharton Index score for the county, weighted by land 
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area. County-level log median household income and ethnic fractionalization are also 

included. 

 

Table 15: Land-use regulations and percentage voting for George Wallace in 1968, 

county-level 

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

VARIABLES County 

regulations 

County 

regulations 

County 

Regulations 

County 

regulations 

County 

regulations 

      

Percent voting for  -0.963*** -0.758** -0.915** -0.812** -0.950** 

Wallace, 1968 (0.316) (0.367) (0.382) (0.371) (0.385) 

      

Log income,   0.275 0.374 0.252 0.349 

1969  (0.250) (0.258) (0.251) (0.260) 

      

Gini, 1979   3.299  3.091 

   (2.266)  (2.284) 

County ethnic     0.0457 0.0378 

fractionalization    (0.0490) (0.0494) 

      

      

Observations 419 419 419 419 419 

R-squared 0.022 0.025 0.030 0.027 0.031 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. 

 

As shown in Table 15, returns for George Wallace are negatively correlated with land-use 

regulations, even when including controls. These results remain when including state 

fixed effects. These results indicate that populations that have exhibited segregationist 

preferences do not tend to adopt land-use regulations in order to exclude. 
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Zoning only 

Finally, we investigate whether our results are sensitive to looking only at zoning, rather 

than all the elements of the land-use measure. Thus, we standardize and sum the three 

zoning elements of the index: Open Space, Density Restrictions, and Supply Restrictions, 

then re-standardize so the resulting index has a mean of 0 and a standard deviation of 1. 

Table 16 regresses this zoning score against the measures of the incentive to exclude low-

income and minority households. 

 

Table 16: Zoning and the incentive to exclude low-income and minority households 

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

VARIABLES Zoning Zoning Zoning Zoning 

     

MSA Gini -0.208   -1.041 

 (1.013)   (1.101) 

Log income 0.502*** 0.497*** 0.555*** 0.573*** 

 (0.0629) (0.0617) (0.0665) (0.0690) 

Log population -0.0210 -0.0212 -0.0441** -0.0443** 

 (0.0187) (0.0186) (0.0210) (0.0210) 

Ethnic delta  0.0108 -0.0170 -0.0121 

  (0.0219) (0.0249) (0.0254) 

Percent white   -0.313** -0.342** 

   (0.133) (0.136) 

     

Observations 1,741 1,741 1,741 1,741 

R-squared 0.038 0.038 0.041 0.041 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. 
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Income is statistically significant at the 1 percent level. Estimated coefficients for the 

low-income and minority measures are negative or very small, and statistically 

insignificant. Table 17Table 17 shows similar results occur with state fixed effects. 

 

 

Table 17: Zoning and the incentive to exclude low-income and minority households, with 

state fixed effects 

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

VARIABLES Zoning Zoning Zoning Zoning 

     

MSA Gini -0.112   -0.350 

 (1.912)   (1.596) 

Log income 0.446*** 0.444*** 0.476*** 0.481*** 

 (0.119) (0.124) (0.141) (0.135) 

Log population -0.0269 -0.0267 -0.0346 -0.0343 

 (0.0275) (0.0284) (0.0283) (0.0280) 

Ethnic delta  0.00624 -0.00280 -0.00175 

  (0.0364) (0.0286) (0.0255) 

Percent white   -0.144 -0.149 

   (0.219) (0.217) 

     

State fixed effects Yes Yes Yes Yes 

Observations 1,741 1,741 1,741 1,741 

R-squared 0.027 0.027 0.028 0.028 

Number of states 49 49 49 49 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. 
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Discussion and further work 

The most robust finding is that income is positively correlated with land-use regulations. 

This is consistent with non-exclusionary motives, such as public goods provision. It 

seems that by most measures, the desire to exclude has a negligible impact on land-use 

regulations. The results for exclusion of low-income households were robust but small in 

magnitude. Our results did not reveal a motive to exclude minority households, despite 

using state fixed effects, regional breakdowns, and multiple measures of and proxies for 

motive to exclude minorities to attempt to isolate this effect. 

Thus far, we have studied the incentive to exclude presented by nearby populations of 

minority or low-income households. The other element of the exclusionary motive is, of 

course, local attitudes. We may wish to try to measure and control for racism. Racial 

violence may provide a proxy for local attitudes, depending on reliability of the data. For 

current attitudes, internet searches and tweets have been categorized according to racist 

content. Most of these measures appear at the state level, but some of these measures may 

be available at the city level.  
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Land-Use Regulations as Exclusion: A GIS Analysis 

 

 

 

Introduction and literature review  

As residential areas in the United States are segregated by race and wealth (Iceland and 

Weinberg, 2002), concerns have arisen about the sources and motivations behind that 

segregation. The exclusionary aspect of zoning regulations is a poignant issue. A strong 

theme in the zoning literature is that municipalities adopt zoning regulations in order to 

exclude low-income and minority households (see, for example, Pendall, 2000, and 

Massey and Denton, 1993). Fogelson (2007) chronicles instances of racially motivated 

restrictive zoning, describing fear of outsiders as a motivation for restrictive covenants in 

the early twentieth century. As explicitly racial zoning was restricted, Pendall (2000) 

reports that local governments used minimum lot sizes and other land-use regulations to 

accomplish racial exclusion. Clingermayer (2004) posits that smaller, more homogeneous 

municipalities adopt more exclusionary zoning, even if local politicians use other 

rhetorical justifications (see also Ellickson, 1977). In 2015, the U.S. Supreme Court held 

that motives do not matter; zoning regulations that have an exclusionary effect violate the 

Fair Housing Act, regardless of the intent of the regulations (Texas Department of 

Housing and Community Affairs v. The Inclusive Communities Project, Inc. 2015).  
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Many studies have focused on quantifying the impacts of zoning on housing prices and 

segregation. In a series of articles, Rothwell and Massey find that higher zoning 

regulations are associated with greater racial and income segregation in urban areas 

(2009, 2010). Lens and Monkkonen (2016) concur that land-use regulations contribute to 

residential segregation between rich and poor in metropolitan areas.  

This is the first nationwide study to test for the presence of the exclusionary motive. 

Several prior analyses have used localized case studies to evaluate the motives behind 

adoption of zoning. Rolleston (1987) finds evidence of racial exclusion in part of New 

Jersey, but does not find evidence of exclusion of low-income households. In a study of 

communities in Connecticut, Bates and Santerre (1994) find support for exclusion of 

households in poverty. Pogodzinski and Sass (1994) study Santa Clara County, 

California, and discover the percentage of non-Hispanic whites is positively correlated 

with higher land-use regulations. Results from Clingermeyer's 1996 study of nine 

metropolitan areas suggests that greater state legislative oversight reduces exclusionary 

zoning. Considering the rationale behind exclusion, Cervero and Duncan (2004) and 

Lynch and Rasmussen (2004) find that fewer low-income households and minority 

households correlate with higher home values.  

Ihlanfeldt (2004) identifies four potential goals of land-use regulation: Reducing negative 

externalities, establishing equitable contribution to public goods, preserving certain land-
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use patterns,3 and excluding low-income or minority households. This paper explores the 

impact of surrounding demography on a municipality's tendency to adopt higher land-use 

regulations.  

For the purpose of this study, land-use regulations encompass any barriers to building 

development. This includes zoning by use, permitting processes, and requirements such 

as minimum lot sizes.4 I employ Geographic Information System (GIS) methods to 

identify the demographics within a set radius of each municipality. The exclusionary 

motive predicts that wealthier and more homogenous municipalities with more nearby 

low-income or minority populations tend to adopt more land-use restrictions. The results 

offer some evidence of exclusion of low-income households, but largely fail to provide 

empirical evidence of racial exclusion.  

As a robustness check, this study uses school district desegregation orders as indicators of 

a municipality's incentive to use land-use regulations to accomplish segregation. I also 

employ a geographic instrumental variable to address spatial autocorrelation of ethnic 

settlement patterns. 

Conceptual model and hypotheses  

An assumption behind this research is that adoption of land-use regulation is responsive 

to local demand. This assumption is consistent with analysis by Fischel (2004); Ellickson 

                                                 
3 Downzoning, a subset of zoning that restricts subdivision of undeveloped land, is largely used to preserve 

open space, often farm land. In a New Jersey case study, Adelaja et al. (2009) find that adoption of 

downzoning increases with declining farm population and rising non-farm populations. 
4 The attributes of land-use are adopted from Gyourko et al. (2007), as I use their comprehensive index of 

land-use regulations in approximately 2,600 municipalities in the United States. 
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(1977); and Been et al. (2014). The desire to exclude is a potential motivation for 

adopting land-use regulation. The exclusionary motive may be a function of both 

attitudes and surrounding demographics. The combination of these internal and external 

factors constitutes the exclusionary motive. Without attitudes opposing heterogeneity of 

incomes or race, a municipality's residents would not pursue exclusion through 

regulation, including through zoning. Without a perceived threat to the homogeneity of 

the municipality from surrounding populations, a municipality's residents would have no 

incentive to pursue exclusionary zoning.  

This verbal model gives rise to two hypotheses. First, ceteris paribus, greater internal or 

external pressure for land-use regulations will lead to stricter regulations adopted. 

Second, when other methods of exclusion are removed, municipalities with a desire to 

exclude will substitute into land-use regulations.  

Data and methods  

Data sources  

The index of land-use regulations is from the Wharton Residential Land Use Regulation 

Index compiled by Gyourko et al. (2008). As with any analysis based on survey 

responses, selection bias may have been a factor. The index authors note that, compared 

to the average U.S. municipality, responding municipalities have larger populations, a 

greater share of the elderly and young, higher median levels of education, higher housing 

values, a lower share of non-Hispanic whites and less owner-occupied housing (Gyourko 
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et al., 2008). The index contains 2,611 observations, and is normalized to have a mean of 

0 and standard deviation of 1. Values run from a minimum of -2.2 to a maximum of 4.8.  

For this study, I restrict this sample to the contiguous United States, that is, omitting 

Hawaii and Alaska. The omitted states contain a total of 8 survey respondents. Further, I 

restrict my sample to the 1,439 municipalities for which all explanatory variables are 

available. For this subsample, the regulation index has a mean of -0.33 and a standard 

deviation of 0.84, with a minimum value of -2.15 and a maximum of 3.46.  

Demographic data is from the U.S. Census Bureau's American Community Survey. For 

most data, 5-year averages from 2005-2009 are used. Density data is from 2010. All 

Census data used is at the level Census-designated place, that is, incorporated 

municipalities. There are approximately 26,000 of these municipalities in each Census 

dataset. Geocoded maps are from the U.S. Census Bureau's Topologically Integrated 

Geographic Encoding and Referencing (TIGER) database, using U.S. Census 2000 

boundary definitions.  

Data on court-ordered desegregation in U.S. school districts comes from Reardon et al. 

(2012). The authors used a variety of sources to construct a comprehensive list of school 

districts ever under a federal court order to desegregate.  

Reduced-form model  

I assume motivations regarding negative externalities and public goods provision are 

randomly distributed within a state. There may be state-level variation in state or federal 
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contributions to public goods, and certain state-level land-use regulations may be in 

effect in some states. Employing state fixed effects removes all state-level variation on 

these and other margins. The basic specification is:  

𝑅𝑒𝑔𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑠𝑖𝑗 = 𝛼 + 𝛽1𝐷𝑒𝑚𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐𝐷𝑒𝑙𝑡𝑎𝑖𝑗 + 𝛽2𝐼𝑛𝑐𝑜𝑚𝑒𝑖 + 

𝛽3𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 + 𝛾𝐹𝑖 + 𝜖𝑖𝑗 

Regulations for municipality i are measured by the Wharton Index. Income for 

municipality i is the median household income for that Census-designated place. Controls 

include a vector of control characteristics, including municipality population.5 𝐹𝑖 

indicates states fixed effects. To control for potential state-level variation in land-use 

regulations, 6 I include state fixed effects specifications of all regressions, and all fixed 

effects regressions have standard errors clustered at the state level.  

DemographicDelta indicates the income or ethnic difference between municipality i and 

the municipalities within a buffer zone j. The buffer zone is a geographic zone of a fixed 

radius around each survey-responding municipality i; in this study, both a 10- and 20-

mile radius are used.7 The income delta is measured by the population-weighted Gini 

coefficient among the municipalities within buffer j.8  

                                                 
5 In a Chicago-area case study, McDonald and McMillen (2004) find that larger suburbs are more likely to 

utilize growth controls. 
6 Clingermayer (1996) analyzes the presence of state-level legislation curbing local governments' ability to 

adopt ad-hoc zoning. 
7 These radii were selected because the majority of household moves are within the same county (Ihrke and 

Faber 2012), and median county size for the contiguous United States is 645 square miles (Census 2010), 

which would correspond to a 14-mile radius if counties were perfectly circular.  
8 The Gini is calculated using the Ginidesc module for Stata (Aliaga et al., 1999). 
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Ethnic difference is captured in two ways. First, ethnic difference between each 

municipality and the surrounding municipalities in the specified buffer zone is measured 

as:  

𝐸𝑡ℎ𝑛𝑖𝑐𝑖𝑗 =
1

𝑛
∑(𝑠𝑔𝑖 = 𝑠𝑔𝑗)

2
 

where n is the number of ethnic groups g, and s is the share of ethnic group g in 

municipality i or buffer zone j. The second measure of ethnic dissimilarity is  

𝑊ℎ𝑖𝑡𝑒𝐷𝑒𝑙𝑡𝑎𝑖𝑗 = max [𝑝𝑐𝑡𝑤ℎ𝑖𝑡𝑒𝑖 − 𝑝𝑐𝑡𝑤ℎ𝑖𝑡𝑒𝑗 , 0] 

where pctwhite is the percentage of non-Hispanic white residents in municipality i or 

buffer zone j. WhiteDelta measures the difference in percentage white between a 

municipality and its neighboring municipalities. This variable is equal to that difference 

for municipalities that have a higher percentage white than their neighbors, and is zero 

otherwise. If the exclusion motive primarily affects largely white populations, this 

measure will capture the exclusion motive more precisely than the Ethnic measure.  

Due to the cross-sectional nature of the regulatory index, causal claims are difficult to 

make.9 For this reason, I use a variety of robustness checks.  

                                                 
9 While some authors have analyzed determinants broad zoning shifts, e.g., from residential to commercial 

(see Cho et al., 2012, and Munneke, 2005), nationwide data on the tightening or loosening of residential 

requirements such as minimum lot size does not appear to be available. 
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Court-ordered desegregation  

In the decades following Brown v. Board of Education, many school districts came under 

federal court orders to desegregate (Reardon et al., 2011). If the exclusionary motive is a 

determinant of land-use regulations, we would expect higher land-use regulations in 

municipalities whose school districts received court desegregation orders. First, 

segregated districts may indicate local attitudes in favor of segregation, which are 

expected to be positively correlated with exclusionary zoning. Second, court 

desegregation orders removed a potential method of excluding; municipalities barred 

from school segregation may have substituted into land-use regulation in order to achieve 

exclusion.  

As mentioned above, this study uses the dataset compiled by Reardon et al. (2012) of all 

districts ever under a court order to desegregate. For this study, a municipality is coded as 

having a court order equal to 1 if any of its school districts were under such an order, and 

0 otherwise. 

Geographic instrumental variable  

I use a geographic instrumental variable, following a process similar to that used by 

Johnson and Koyama (2016). The location of minority populations may be endogenous to 

welcoming attitudes, which would also be correlated with lower exclusionary regulations. 

That is, initial minority populations may settle in places relatively non-hostile toward 

them, and further influxes of that minority may tend to locate near existing populations of 

the minority. To address this, I use the demographics of the ring of municipalities outside 
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of the buffer zone to instrument for the demographics of the municipalities within the 

buffer around the municipality of interest. For the 10-mile buffer, this study uses the 

municipalities between 10 miles and 20 miles from the municipality of interest; for the 

20-mile buffer, the demographics of the 20- to 40-mile ring are used as an instrument. 

The outer ring is set to be sufficiently far from the core municipality to avoid the 

neighborhood effects of specific racial groups locating in and close to towns more open 

to diversity.  

As an example, Figure 2 shows the 10-mile and 20-mile radii around Falls Church, 

Virginia, a suburb of Washington, D.C. Falls Church, highlighted in yellow, answered the 

Wharton survey, and is municipality i for this example. The 10-mile buffer zone is 

denoted in orange, and includes such nearby municipalities as Bethesda, Maryland; 

Annandale, Virginia; and Washington, D.C. The purple ring includes all municipalities 

between 10 and 20 miles from Falls Church.10 It includes such municipalities as 

Rockville, Maryland; Woodbridge, Virginia; and Centreville, Virginia. The average 

demographics of the purple ring is used to instrument for the average demographics of 

the orange buffer zone.11 

                                                 
10 Municipalities partially intersecting the buffer zone or outer ring are included; in Figure 2, for example, 

Washington, D.C. is included in both the buffer zone and the outer ring for calculation purposes. 
11 8Demographics of the orange buffer zone and purple outer ring are gathered by averaging the 

demographics within all the municipalities that at least partially intersect the relevant radius. 
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Figure 2: An example of a 10-mile buffer and 10-mile to 20-mile outer ring constructed 

around Falls Church, Virginia, a municipality that responded to the land-use survey 
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Results  

Neighboring demographics and zoning  

In the most basic specification, the difference in ethnic make-up between the 

municipality and the surrounding area is positively correlated with higher land-use 

regulations. However, once introducing controls for income and housing density, the 

magnitude of the coefficient falls and loses statistical significance. A plot of this 

regression, with those controls as well as state fixed effects, is shown in Figure 3. As the 

figure indicates, there is minimal relationship between ethnic difference and land-use 

regulations, and the relationship is not statistically significant. The effect of log income is 

statistically significant at the 1 percent level. Housing density and the log of total 

population are also positively correlated with land-use regulations, also statistically 

significant at the 1 percent level.  
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Figure 3: A plot of land-use regulations and the ethnic difference between each 

municipality and those within a 10-mile radius, with controls for log income, housing 

density, log population, and state 

 

Table 18 shows the relationship between land-use regulations and the ethnic difference 

between each municipality and the communities within a 10-mile radius of it. The first 

three columns are without state fixed effects; the last three include state fixed effects. In 

no specification is the measure of ethnic difference between a municipality and those in 

the surrounding 10 miles statistically significant. As controls are added, the magnitude of 

the estimated coefficient falls from 2.271 to -1.964 in the specifications without fixed 

effects. The 2.271 coefficient would imply that a one-standard-deviation increase in the 
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ethnic dissimilarity would correspond with a 0.03-standard-deviation increase in land-use 

regulations. 

 

Table 18: Land-use regulations and ethnic delta among 10-mile buffer, with and without 

state fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations Regulations Regulations 

       

Ethnic (10-mile  2.271 -1.448 -1.964 2.148 -1.077 -0.702 

   buffer) (1.640) (1.526) (1.525) (1.633) (1.729) (1.617) 

Log income  0.930*** 0.904***  0.753*** 0.729*** 

  (0.0574) (0.0576)  (0.0930) (0.0944) 

Housing density   0.0356   -0.134*** 

   (0.0288)   (0.0454) 

Log population   0.0579***   0.0682*** 

   (0.0176)   (0.0206) 

       

State fixed effects No No No Yes Yes Yes 

Observations 1,439 1,439 1,439 1,439 1,439 1,439 

R-squared 0.001 0.156 0.165 0.002 0.132 0.149 

Number of states    48 48 48 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. With fixed effects, standard errors are clustered by state. 

 

 

 

 

Both with and without state fixed effects, log income and log population are positively 

correlated with higher land-use regulations, and these estimates are statistically 

significant at the 1 percent level. The coefficient of 0.930 for income in column 2 implies 

a one-standard-deviation increase in income correlates with a 0.40-standard-deviation 

increase in land-use regulations. In column 6, the standardized coefficient is 0.31 for log 

income. In columns 3 and 6, the standardized betas for log population are 0.835 and 

0.098, respectively. With state fixed effects, housing density is statistically significantly 
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and negatively correlated with land-use regulations; the coefficient of -0.134 corresponds 

with a one-standard-deviation increase in housing density being correlated with 0.118-

standard deviations lower land-use regulations. 

Table 19 shows the same regressions using the ethnic difference between each 

municipality and those within a 20-mile radius. Without controls, the ethnic variable is 

positive and statistically significantly correlated with higher land-use regulations. 

Column 1 reports an estimated coefficient of 4.952, significant at the 1 percent level, 

without controls and without state fixed effects. This magnitude implies that a one-

standard-deviation increase in the ethnic difference would correspond to a 0.084-standard 

deviation increase in land-use regulations. When controlling just for income, however, 

the estimate drops to nearly 0, and is not statistically significant. With state fixed effects, 

there is a similar pattern for both magnitude and statistical significance. As with the 

smaller buffer zone radius in Table 18, log income and log population are statistically 

significantly correlated with higher land-use regulations at the one percent level. With 

state fixed effects, housing density is negatively correlated with land-use regulations, 

with the estimate statistically significant at the one percent level. The coefficients for 

these controls are similar in magnitude to those in Table 18. 
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Table 19: Land-use regulations and ethnic delta among 20-mile buffer, with and without 

state fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations Regulations Regulations 

       

Ethnic (20-mile  4.952*** 0.0449 -0.304 3.776* -0.175 0.144 

   buffer) (1.545) (1.459) (1.455) (1.883) (1.400) (1.388) 

Log income  0.921*** 0.896***  0.748*** 0.723*** 

  (0.0581) (0.0583)  (0.0905) (0.0921) 

Housing density   0.0339   -0.136*** 

   (0.0288)   (0.0448) 

Log population   0.0568***   0.0681*** 

   (0.0176)   (0.0206) 

       

State fixed effects No No No Yes Yes Yes 

       

Observations 1,439 1,439 1,439 1,439 1,439 1,439 

R-squared 0.007 0.155 0.164 0.006 0.132 0.149 

Number of states    48 48 48 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. With fixed effects, standard errors are clustered by state. 

 

 

Table 20 shows the estimated impact of the difference, or delta, between the percentage 

white of the municipality and the percentage white in municipalities within 10 miles. 

Without controls, that difference appears to have a positive and statistically significant 

impact on land-use regulations, in specifications both with and without state fixed effects. 

The coefficient in column 1, 1.342, implies that a one-standard-deviation increase in the 

difference in percentage white would correspond to a 0.17-standard-deviation increase in 

land-use regulations. When controlling for log income alone, the sign reverses and the 

coefficient of -0.530 is statistically significant at the five percent level without state fixed 

effects. With state fixed effects, the estimate is statistically insignificant. Controlling for 

log income, housing density, and log population, the estimated impact of difference in 
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percentage white is -0.390, which is statistically significant at the ten percent level in the 

specification without state fixed effects. With state fixed effects, the estimate is close to 

zero and is statistically insignificant. Again, log income and log population are positively 

correlated with higher land-use regulations, with these estimates significant at the one 

percent level both with and without fixed effects. With state fixed effects, housing 

density is also negatively and statistically significantly correlated with land-use 

regulations.  

 

Table 20: Land-use regulations and white delta among 10-mile buffer, with and without 

state fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations Regulations Regulations 

       

White delta (10-mile  1.342*** -0.530** -0.390* 1.262*** -0.170 0.0270 

   buffer) (0.201) (0.226) (0.230) (0.247) (0.237) (0.240) 

Log income  1.011*** 0.961***  0.778*** 0.719*** 

  (0.0684) (0.0696)  (0.105) (0.112) 

Housing density   0.0360   -0.136*** 

   (0.0288)   (0.0451) 

Log population   0.0504***   0.0687*** 

   (0.0180)   (0.0207) 

       

State fixed effects No No No Yes Yes Yes 

Observations 1,439 1,439 1,439 1,439 1,439 1,439 

R-squared 0.030 0.158 0.166 0.038 0.132 0.149 

Number of states    48 48 48 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. With fixed effects, standard errors are clustered by state. 
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Using the 20-mile radius for comparison of percentage white, Table 21 shows similar 

results to Table 20. Estimated magnitudes and statistical significance levels are very close 

to those in Table 20, with the exception of the estimate for the white delta in column 3. 

Column 3 shows that with controls and without state fixed effects, the estimate is close to 

zero and statistically insignificant. 

 

Table 21: Land-use regulations and white delta among 20-mile buffer, with and without 

state fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations Regulations Regulations 

       

White delta (20-mile  1.573*** -0.197 0.0182 1.421*** 0.110 0.345 

   buffer) (0.197) (0.225) (0.232) (0.268) (0.257) (0.250) 

Log income  0.956*** 0.890***  0.725*** 0.657*** 

  (0.0690) (0.0709)  (0.0985) (0.106) 

Housing density   0.0338   -0.138*** 

   (0.0288)   (0.0448) 

Log population   0.0570***   0.0764*** 

   (0.0182)   (0.0201) 

       

State fixed effects No No No Yes Yes Yes 

Observations 1,439 1,439 1,439 1,439 1,439 1,439 

R-squared 0.043 0.156 0.164 0.049 0.132 0.151 

Number of states    48 48 48 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. With fixed effects, standard errors are clustered by state. 

 

Showing the effect of income inequality, Table 22 reports the relationship between the 

Gini coefficient among municipalities within 10 miles of each municipality tested. With 

and without state fixed effects, and with and without controls, these estimates are positive 
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and statistically significant at the one percent level. The magnitudes range from 3.058 

without controls and without state fixed effects, to 1.175 controlling for income and state. 

These correspond to standardized betas of 0.20 and 0.0841.  

 

Table 22: Land-use regulations and Gini coefficient among 10-mile buffer, with and 

without state fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations Regulations Regulations 

       

Gini (10-mile buffer) 3.058*** 1.587*** 1.402*** 2.426*** 1.175*** 1.241*** 

 (0.376) (0.366) (0.376) (0.535) (0.407) (0.401) 

Log income  0.851*** 0.838***  0.693*** 0.671*** 

  (0.0587) (0.0587)  (0.0852) (0.0865) 

Housing density   0.0107   -0.148*** 

   (0.0293)   (0.0438) 

Log population   0.0522***   0.0615*** 

   (0.0175)   (0.0200) 

       

State fixed effects No No No Yes Yes Yes 

Observations 1,439 1,439 1,439 1,439 1,439 1,439 

R-squared 0.044 0.166 0.172 0.035 0.139 0.157 

Number of states    48 48 48 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. With fixed effects, standard errors are clustered by state. 

 

Table 23 reports the same regressions, but with the Gini among municipalities within the 

20-mile radius of the municipality. Here, the estimated coefficients are slightly higher 

than in Table 22. All are still statistically significant at the one percent level. In Table 23, 

the 3.568 coefficient in column 1 implies a one-standard-deviation increase in the Gini 

coefficient would correspond to a 0.21-standard-deviation increase in land-use 
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regulations. The lowest magnitude is 1.622 in column 5, and that corresponds to a 

standardized beta of 0.097. 

 

Table 23: Land-use regulations and Gini coefficient among 20-mile buffer, with and 

without state fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations Regulations Regulations 

       

Gini (20-mile buffer) 3.568*** 1.937*** 1.762*** 3.232*** 1.622*** 1.723*** 

 (0.431) (0.418) (0.428) (0.506) (0.374) (0.411) 

Log income  0.849*** 0.834***  0.678*** 0.655*** 

  (0.0585) (0.0585)  (0.0879) (0.0898) 

Housing density   0.00921   -0.151*** 

   (0.0292)   (0.0457) 

Log population   0.0533***   0.0614*** 

   (0.0175)   (0.0198) 

       

State fixed effects No No No Yes Yes Yes 

Observations 1,439 1,439 1,439 1,439 1,439 1,439 

R-squared 0.046 0.168 0.174 0.044 0.142 0.160 

Number of states    48 48 48 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. With fixed effects, standard errors are clustered by state. 

 

 

 

In Table 22 and Table 23, log income and log population are positively correlated with 

higher land-use regulations, statistically significant at the one percent level. These 

estimates are robust to state fixed effects and are similar in magnitude to those in Tables 

18-21. In both Tables 22 and 23, with state fixed effects the coefficient for housing 

density is negative and statistically significant at the one percent level, with similar 

magnitudes to those in earlier tables. 
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Desegregation orders and zoning  

As another method of testing for the exclusionary motive, I analyze the impact of school 

desegregation on land-use regulations. Court-ordered desegregation identifies areas that 

revealed a preference for segregation through school district policies. These orders also 

remove one mechanism of achieving segregation, increasing the incentive to use land-use 

regulations as a substitute policy to exclude. Table 24 shows the relationship between 

land-use regulations and court-ordered desegregation of schools, with and without state 

fixed effects. The results show that regulations tend to be lower in municipalities located 

in school districts that were ever under court orders to desegregate. The coefficients on 

the dummy variable for a court order are consistently negative. Without state fixed 

effects, these negative coefficients are statistically significant at the one percent level 

with and without controls. With state fixed effects, they remain negative but are 

statistically insignificant. The estimated effects of income, housing density, and 

population are similar to the previous regressions. With state fixed effects, the coefficient 

for the housing density coefficient is negative and statistically significant at the one 

percent level. 
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Table 24: Land-use regulations and school desegregation orders, with and without state 

fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations 

     

Court orders -0.212*** -0.152*** -0.0702 -0.0619 

 (0.0585) (0.0554) (0.0751) (0.0517) 

Log income  0.873***  0.722*** 

  (0.0574)  (0.0914) 

Housing density  0.0257  -0.133*** 

  (0.0289)  (0.0454) 

Log population  0.0673***  0.0706*** 

  (0.0180)  (0.0213) 

     

State fixed effects No No Yes Yes 

Observations 1,439 1,439 1,439 1,439 

R-squared 0.009 0.168 0.001 0.150 

Number of states   48 48 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. With fixed effects, standard errors are clustered by state. 

“Court orders” is 1 if any school district in the municipality was ever under a court 

desegregation order, 0 otherwise. 

 

Geographic instrumental variable  

To address the potential endogeneity of openness and presence of low-income or 

minority households, I implement a geographic instrumental variable (IV), using two-

stage least squares. I use the demographics in the 10-mile to 20-mile ring around each 

municipality to instrument for the demographics in the 10-mile buffer around the 

municipality, and the demographics in the 20-mile to 40-mile ring to instrument for the 

demographics in the 20-mile buffer. In most specifications, these instruments are 

relevant, as indicated by high F-statistics for the first stage. These F-statistics are reported 
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in the tables, and I also note in the text when F-statistics are below the conventional 

threshold of 10 for a strong instrument. 

Table 25 and Table 26 show the results for ethnic difference using the instrumented 10-

mile and 20-mile buffers, respectively. The magnitudes of the coefficients for ethnic 

difference are larger than in Tables 18 and 19. The highest uncontrolled estimate for the 

ethnic variable is 41.22 in Table 26, which would correspond with a standardized beta of 

0.701. The highest estimate with controls is 25.16 in Table 26, implying a standardized 

beta of 0.428. These estimates are not statistically significant, however.  

 

Table 25: Land-use regulations and instrumented ethnic delta among 10-mile buffer, with 

and without state fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations Regulations Regulations 

       

Ethnic (instrument for  11.72 7.140 5.472 11.34 7.562 7.446 

   10-mile buffer) (8.936) (8.456) (8.534) (10.88) (9.844) (9.907) 

Log income  0.881*** 0.865***  0.696*** 0.676*** 

  (0.0747) (0.0726)  (0.120) (0.120) 

Housing density   0.0289   -0.151*** 

   (0.0299)   (0.0482) 

Log population   0.0530***   0.0678*** 

   (0.0186)   (0.0209) 

       

State fixed effects No No No Yes Yes Yes 

Observations 1,439 1,439 1,439 1,439 1,439 1,439 

R-squared  0.137 0.151 -0.029 0.106 0.126 

Number of states    48 48 48 

First stage F-statistic 51.2331 49.348 47.916 20.439 19.540 18.767 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. With fixed effects, standard errors are clustered by state. 
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Table 26: Land-use regulations and instrumented ethnic delta among 20-mile buffer, with 

and without state fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations Regulations Regulations 

       

Ethnic (instrument for  16.85 18.47 18.04 41.22 30.81 25.16 

   20-mile buffer) (14.21) (13.30) (13.16) (30.29) (31.81) (27.97) 

Log income  0.766*** 0.746***  0.472* 0.501** 

  (0.127) (0.123)  (0.273) (0.239) 

Housing density   0.0273   -0.179** 

   (0.0307)   (0.0753) 

Log population   0.0455**   0.0694*** 

   (0.0202)   (0.0240) 

       

State fixed effects No No No Yes Yes Yes 

Observations 1,439 1,439 1,439 1,439 1,439 1,439 

R-squared  0.061 0.071 -0.554 -0.233 -0.087 

Number of states    48 48 48 

First stage F-statistic 17.891 19.421 19.667 3.447 2.050 2.791 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. With fixed effects, standard errors are clustered by state. 

 

In Table 25, the coefficients for log income range from 0.676 to 0.881, and those for total 

population go from 0.053 to 0.068. These are similar in magnitude to those estimated in 

regressions above, and remain statistically significant at the 1 percent level. In the 10-

mile specification with fixed effects, the coefficient for housing density is -0.151, which 

is statistically significant at the one percent level, and also of magnitude similar to those 

in previous tables. 

In Table 26, the coefficients for income in the fixed effects specifications are slightly 

smaller than in previous estimates and are statistically significant at the ten and five 

percent levels in columns 5 and 6, respectively. Estimated coefficients for log population 
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are similar in magnitude to those above, and are statistically significant at the five or one 

percent level. With fixed effects, the coefficient for housing density is -0.179, statistically 

significant at the five percent level. Columns 4 through 6 of Table 26 should be 

interpreted with caution, however, as the F-statistics for the first stage of the two stage 

least squares are below 4 for these specifications, meaning the instrument is weak. 

Table 27 and Table 28 show the IV results with the white delta as the measure of 

incentive to exclude minority households. As in Tables 20 and 21, without controlling for 

income the white delta is statistically significant and positive. With the instrumented 10-

mile radius comparison group, the estimated coefficient is 1.670 without state fixed 

effects, and 1.415 with state fixed effects; both of these estimates are statistically 

significant at the one percent level. Upon controlling for income, however, the estimates 

fall and become statistically insignificant. Table 28 shows similar estimates occur when 

using the instrumented 20-mile radius. 
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Table 27: Land-use regulations and instrumented white delta among 10-mile buffer, with 

and without state fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations Regulations Regulations 

       

White delta  1.670*** 0.0203 0.335 1.415*** 0.121 0.433 

   (instrument for 10- (0.367) (0.469) (0.493) (0.381) (0.516) (0.574) 

   mile buffer)       

Log income  0.918*** 0.835***  0.724*** 0.641*** 

  (0.0976) (0.103)  (0.159) (0.179) 

Housing density   0.0319   -0.140*** 

   (0.0289)   (0.0440) 

Log population   0.0620***   0.0767*** 

   (0.0193)   (0.0234) 

       

State fixed effects No No No Yes Yes Yes 

Observations 1,439 1,439 1,439 1,439 1,439 1,439 

R-squared 0.028 0.155 0.160 0.038 0.131 0.147 

Number of states    48 48 48 

First stage F-statistic 618.337 435.838 401.811 593.854 401.150 343.635 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. With fixed effects, standard errors are clustered by state. 
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Table 28: Land-use regulations and instrumented white delta among 20-mile buffer, with 

and without state fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations Regulations Regulations 

       

White delta  1.464*** 0.188 0.576 1.500*** 0.350 0.763 

   (instrument for 20- (0.393) (0.480) (0.518) (0.456) (0.510) (0.535) 

   mile buffer)       

Log income  0.889*** 0.789***  0.681*** 0.576*** 

  (0.101) (0.110)  (0.128) (0.141) 

Housing density   0.0314   -0.140*** 

   (0.0289)   (0.0437) 

Log population   0.0686***   0.0864*** 

   (0.0206)   (0.0219) 

       

State fixed effects No No No Yes Yes Yes 

Observations 1,439 1,439 1,439 1,439 1,439 1,439 

R-squared 0.042 0.154 0.161 0.049 0.131 0.148 

Number of states    48 48 48 

First stage F-statistic 481.201 402.380 361.714 571.899 404.808 331.675 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. With fixed effects, standard errors are clustered by state. 

 

In both Tables 27 and 28, the estimated coefficients for log income are statistically 

significantly positive at the one percent level, and the estimates range from 0.576 to 

0.918. Log population is statistically significant at the one percent level, with coefficients 

ranging from 0.062 to 0.0864. With fixed effects, the coefficient for housing density is -

0.140 in both tables, significant at the one percent level. 

Finally, Table 29 and Table 30 show the IV results for the Gini coefficient. Table 29 uses 

the Gini among municipalities between 10 and 20 miles from the municipality to 

instrument for the Gini coefficient within the 10-mile radius of the municipality. In all 

specifications, this instrumented Gini is statistically significant. Without state fixed 
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effects, the estimated coefficient is 3.299 with controls, statistically significant at the ten 

percent level. With state fixed effects and controls, the estimate is 5.882, statistically 

significant at the ten percent level. With state fixed effects, log income and log 

population are statistically significant at the one and ten percent levels respectively and 

positively correlated with higher land-use regulations, and housing density is statistically 

significant at the one percent level and negatively correlated with regulations. 

 

Table 29: Land-use regulations and instrumented Gini coefficient among 10-mile buffer, with and without state fixed 

effects 

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

VARIABLES Regulations Regulations Regulations Regulations Regulations Regulations 

       

Gini (instrument for  3.685** 3.427** 3.299* 6.492** 5.011* 5.882* 

   10-mile buffer) (1.532) (1.464) (1.702) (2.762) (2.758) (3.072) 

Log income  0.769*** 0.763***  0.519*** 0.470*** 

  (0.0865) (0.0884)  (0.162) (0.170) 

Housing density   -0.0206   -0.197*** 

   (0.0403)   (0.0537) 

Log population   0.0462**   0.0366* 

   (0.0184)   (0.0198) 

       

State fixed effects No No No Yes Yes Yes 

Observations 1,439 1,439 1,439 1,439 1,439 1,439 

R-squared 0.042 0.151 0.157 -0.063 0.059 0.045 

Number of states    48 48 48 

First stage F-statistic 92.138 97.1345 74.770 42.160 34.800 27.732 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. With fixed effects, standard errors are clustered by state. 

 

 
 



62 

 

Table 30: Land-use regulations and instrumented Gini coefficient among 20-mile buffer, 

with and without state fixed effects 

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

VARIABLES Regulations Regulations Regulations Regulations Regulations Regulations 

       

Gini (instrument for  12.86*** 11.14*** 13.87*** 2.480 -0.860 0.190 

   20-mile buffer) (3.386) (3.643) (5.157) (8.788) (8.686) (9.947) 

Log income  0.502*** 0.425**  0.782** 0.717* 

  (0.152) (0.188)  (0.364) (0.396) 

Housing density   -0.160**   -0.137 

   (0.0804)   (0.0940) 

Log population   0.0306   0.0674 

   (0.0238)   (0.0493) 

       

State fixed effects No No No Yes Yes Yes 

Observations 1,439 1,439 1,439 1,439 1,439 1,439 

R-squared    0.042 0.118 0.151 

Number of states    48 48 48 

First stage F-statistic 31.408 25.658 15.506 5.812 4.341 3.720 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Constant not reported. With fixed effects, standard errors are clustered by state. 

 

Table 30 shows the estimates for the Gini among the 20-mile to 40-mile ring 

instrumenting for the 20-mile radius around the municipality. Without state fixed effects, 

the estimated coefficients are higher than in Tables 5, 6, and 12; with controls for income, 

density, and population, the estimate is 13.87, significant at the one percent level. This 

corresponds to a standardized beta of 0.830. With state fixed effects, the instrumented 

Gini coefficient is statistically insignificant and small in magnitude. However, the F-

statistics for these columns 4 through 6 are below 6, indicating a weak instrument in these 

specifications. 
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Conclusion  

While cross-sectional data limit causal claims, the data do shed light on the exclusionary 

motive. The results in this paper are consistent with wealthy communities seeking to 

exclude low-income households. In most specifications, a one-standard-deviation 

increase in the Gini coefficient would correspond with approximately 0.10- to 0.20-

standard deviations higher land-use regulations. 

Regarding exclusion of minorities, however, the data fail to show evidence that greater 

ethnic dissimilarity between a municipality and its surrounding area prompts adoption of 

higher land-use regulations.  

Income is a robust predictor of land-use regulations, and estimated coefficients are large 

in magnitude, with a one-standard-deviation increase in log income corresponding with 

land-use regulations between 0.18 to 0.43 standard deviations higher. This relationship is 

consistent with non-exclusionary motivations for land-use regulations, such as public 

goods provision and preservation of lower density.  

Municipalities with higher populations also appear to have higher land-use regulations. 

The robustly positive estimates for the impact of total population on land-use regulations 

goes against the hypothesis in much of the exclusionary zoning literature that smaller 

municipalities are more prone to adopt more extensive land-use regulations. The 

coefficients indicate that a one-standard-deviation increase in log population corresponds 

with regulations that are stricter by 0.05- to 0.12-standard-deviations. 
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The estimated correlation between housing density and land-use regulations is also 

consistent across specifications. The standardized betas for housing density range from -

0.12 to -0.17. Housing density could reasonably be a cause of land-use regulations, as in 

areas motivated by the desire to preserve low density (see Ihlanfeldt 2004), or an effect, 

as many land-use regulations limit density directly or indirectly. 
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Modeling and Measuring Gains from Labor Market Desegregation in Northern Ireland 

 

 

 

Introduction 

The conflict between Protestants and Catholics in Northern Ireland has been centuries in 

the making, and the spatial and socioeconomic segregation between the two groups 

endures despite political efforts to establish unity (see Todd and Ruane 2011). In 1998, 

the Good Friday Agreement largely ended sectarian violence, and established political 

power-sharing and peace agreements between Catholic republican and Protestant loyalist 

factions (Shirlow and Coulter 2014). In the economic realm, the 1989 Fair Employment 

Act strengthened earlier legislation and set in place stronger monitoring and enforcement 

to improve Catholic representation in the labor market (Gallagher 1992). Workforce 

equality has improved, and labor market segregation has diminished but not disappeared 

(ECNI 2015). 

Urban economic theories of agglomeration predict that productivity is higher in larger 

cities, due to better matching between employees and firms (see, for example, Andersson 

et al 2007). Applying this theory to Northern Ireland, the region is predicted to suffer 

from lower productivity and lower wages due to segregation. In the extreme case of full 

segregation, there would be two independent labor markets in which Catholic firms could 
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only draw from the pool of Catholic workers and Protestant firms could only draw from 

the pool of Protestant workers. 

The source of workplace segregation may not be discrimination on the part of employers 

or employers’ desire to prevent workplace strife. Homophily may be at play (see 

Currarini et al 2009), with locational and social choices leading to segregated networks, 

naturally leading to segregated workforces. Regardless of the source, however, the 

observed segregation in the labor market leads to predicted consequences for 

agglomeration. 

Segregation can affect productive efficiency through channels other than matching. 

Spatial segregation may lead to longer commutes, housing inefficiencies, and duplication 

of public services and stores to serve each segment of the population (Shirlow and 

Murtagh 2006; Deloitte 2007). Further, risk of workplace violence may reduce foreign 

direct investment (Deloitte 2007).  

This paper focuses on the matching implications of segregation. I present a model of the 

impact of labor force segregation on the agglomeration benefits of matching. Then, I 

provide a thorough estimate of the degree of employment desegregation in Northern 

Ireland since 2001. Finally, I use these estimates to calibrate the agglomeration model to 

estimate the productivity gains from that desegregation. 

Previous literature 

Existing models and theories of a dual labor market, or labor market segmentation, focus 

on tiers, with an “underclass” at a disadvantage to access the normal labor market with its 
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returns to education and skill (see, for example, Dolado et al 2009 and Hudson 2007). 

Hsieh et al (2016) analyze the increased labor market participation among blacks and 

women, particularly in skilled occupations, and find the occupational convergence 

explains one quarter of the increase in output per person since 1960. Cavalcanti and 

Tavares (2016) calibrate the effects of the gender wage gap on output. 

For much of the 20th century, Northern Ireland resembled this kind of dual labor market. 

Skilled job participation, labor market success, and public-sector employment were 

higher among the Protestant population (Borooah 1997, Gallagher 1992, Todd and Ruane 

2011). However, by 2014, Catholic economic activity rates, unemployment rates, and 

representation in all occupational classifications had converged toward Protestant ones, 

and Catholics had higher levels of skill qualifications (OFMDFM 2014). By 2013, 41 

percent of firms had majority Catholic workforces (ECNI 2013). Thus, the current labor 

market in Northern Ireland less resembles a primary and secondary labor market, and 

operates more as two semi-isolated labor markets operating in the same physical space. 

The Equality Commission of Northern Ireland (ECNI) is tasked with upholding the 

requirements of the Fair Employment Act, and publishes an annual monitoring report. 

The report contains the number of employees by religion at all companies with greater 

than 25 employees, as well as aggregate findings based on these data. The Commission 

reports that segregation has been decreasing, with workforce participation in both the 

private and public sectors approaching a mix reflecting the economically active 

population (ECNI 2015). Some researchers have questioned whether this adequately 
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captures labor market segregation or inequality in Northern Ireland. O’Leary and Li 

(2006) note while unemployment has decreased among Catholics, Catholic males lag in 

terms of earnings. Shirlow (2006) argues that the monitoring data understates worksite 

segregation by reporting company-wide numbers; a firm with a largely Catholic worksite 

and a largely Protestant one would appear unsegregated in the data. However, to my 

knowledge, no researchers have provided a comprehensive measure of the change in 

workforce segregation, other than the aggregate indicators reported in the Equality 

Commission reports. In this paper, I establish a consistent measure of workforce 

segregation that utilizes the microdata available in the ECNI reports since 2001, the first 

year for which this data is readily attainable. 

Model 

Foundational model 

This paper adapts a model by Duranton and Puga (2004). In this model, a firm h’s 

production is  

 𝑦(ℎ) = 𝛽𝑙(ℎ) − 𝛼 (1) 

 

where β is the marginal product of labor, l(h) is the firm’s workforce, and α denotes the 

firm’s fixed cost. Thus, for the total economy, 

 𝑌 = 𝛽𝐿 − 𝛼𝑛 (2) 

 

where Y captures output net of the fixed costs. Workers’ skills and firms’ skill 

requirements are modeled as evenly distributed around a unit circle. The skill distance, or 
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mismatch, between a worker and a firm is denoted z. The cost of the mismatch is μz. The 

labor force L is exogenous. The number of firms, n, is endogenous, and firms are located 

1/n distance apart around the unit circle. 

The equilibrium conditions derive from firms’ competition for workers, yielding 

 𝑤(ℎ) − 𝜇𝑧 = 𝑤 − 𝜇(
1

𝑛
− 𝑧) (3) 

 

where firm h offers wage w(h), a worker is located at skill distance z from firm h, and the 

competing firm offers wage w and is (
1

𝑛
− 𝑧) from the worker.  

In the symmetric zero-profit equilibrium, w(h)=w, and that wage12 is: 

 𝑤 = 𝛽 −
𝜇

𝑛
 (4) 

 

The equilibrium number of firms is: 

 𝑛 = √
𝜇𝐿

𝛼
 (5) 

 

 

Net output is a function of the size of the labor force L, the marginal product of labor β, 

the firm’s fixed cost α, and the cost of mismatch between employee and firm, μ: 

 𝑌 = 𝐿(𝛽 − √
𝜇𝛼

𝐿
) (6) 

                                                 
12 Since 𝜋(ℎ) = 𝛽𝑙(ℎ) − 𝑤𝑙(ℎ) − 𝛼, in the equilibrium with zero profits, 𝑤 = 𝛽𝑙(ℎ) − 𝛼 =

𝑌

𝐿
. That is, 

wage is equal to net output divided by number of workers. 
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Applying the model to full segregation 

Using this model, one can compute the net output loss from a fully segregated labor 

market, in which the labor force is evenly divided into two types, and these types will 

only work with others of their type. Let the two types be P and C, and 𝐿𝑃 = 𝐿𝐶 = .5𝐿. Let 

𝑌𝑆 denote the net output under full segregation, and 𝑌𝑈 denote the net output with zero 

segregation. 

The net output in the unsegregated market will be the same as that in the original model: 

 𝑌𝑈 = 𝐿(𝛽 − √
𝜇𝛼

𝐿
) (7) 

 

The net output in the fully segregated market will be the sum of the two identical, smaller 

labor markets: 

 𝑌𝑠 = 𝑌𝑝 + 𝑌𝑐 = 2𝑌𝑝 = 2 (
𝐿

2
) (𝛽 − √

𝜇𝛼

𝐿
2

) = 𝐿(𝛽 − √
𝜇𝛼

𝐿
2

) (8) 

 

Thus, the difference between the unified and segregated net output will be: 

 𝑌𝑢 − 𝑌𝑠 = (√2 − 1) ∗ √𝐿𝜇𝛼 = 0.414 ∗ √𝐿𝜇𝛼 > 0 (9) 

 

Furthermore, the equilibrium number of firms will be higher than in the unsegregated 

case. In the model, as the labor force increases, the number of firms rises less than 

proportionately. As proportionately fewer fixed costs are required, output per worker 
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rises. In the segregated case of two smaller workforces, there are inefficiently many firms 

incurring inefficiently many fixed costs.    

 𝑛𝑠 = 2 ∗ √
𝜇𝐿

2𝛼
> √

𝜇𝐿

𝛼
= 𝑛𝑢 (10) 

 

The wages in the segregated case are lower than in the unified labor market:  

 𝑤𝑠 = 𝛽 −
𝜇

𝑛𝑠
< 𝛽 −

𝜇

𝑛𝑢
= 𝑤𝑢 (11) 

 

Applying the model to partial segregation 

To incorporate partial segregation into the above model, I introduce a segregation factor 

φ. Higher values of φ indicate greater levels of segregation, and 0 ≤ φ ≤ 1.  

This segregation factor affects the cost of mismatch between workers and firms. In this 

model, segregation is a cost borne by the worker. A worker is more willing to endure an 

extra skill distance in order to work for a firm of the same type, or endures a personal 

cost of working for a firm of the opposite type that is a closer skill match. Specifically, 

the worker is indifferent between a firm of the same type h and a competing firm of the 

opposite type when: 

 𝑤(ℎ) − (1 + φ)𝜇𝑧 = 𝑤 − (1 + φ)𝜇(
1

𝑛
− 𝑧) (12) 

 

This leads to the following estimates for net output, number of firms, and wages: 
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 𝑌 = 𝐿 (𝛽 − √
(1 + φ)𝜇𝛼

𝐿
) (13) 

 

 𝑛 = √
(1 + 𝜑)𝜇𝐿

𝛼
 (14) 

 

 𝑤 = 𝛽 −
(1 + 𝜑)𝜇

𝑛
 (15) 

Substituting equation 14 into 15, the wage equation in terms of exogenous variables is: 

 
𝑤 = 𝛽 − (√

(1 + φ)𝜇𝛼

𝐿
) 

 

(16) 

It is worth noting that this wage equation is equal to Y/L, which can be obtained from 

equation (13). 

Unsurprisingly, when φ=1, the results reproduce those of the full segregation results 

above, and when φ=0, results are identical with those of the basic, unified model results. 

This model generates the following predictions: 

1) Effect of segregation on net output: 
𝜕𝑌

𝜕φ
= −

√𝐿𝜇𝛼

2√(1+φ)
< 0 

2) Effect of segregation on number of firms: 
𝜕𝑛

𝜕φ
=

√𝜇𝐿

2√(1+φ)α
> 0 

3) Effect of segregation on wages: 
𝜕𝑤

𝜕φ
= −

𝜇

2√𝜇𝐿(1+φ)

α

< 0 

Net output is decreasing in segregation. This follows from the intuition of the 

agglomeration benefits from matching; segregation leads to worse matching and thus 

lower productivity. The number of firms is increasing in segregation. This follows from 
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segregation increasing the cost to workers of matching with a firm of opposite type and 

increasing the skill mismatch of which workers are willing to bear the cost in order to 

work for a firm of the same type; more firms enter as the higher cost to workers allows 

firms to reduce wages further below workers’ marginal product. Because of the fixed cost 

to firms, segregation results in inefficiently many firms. Given the exogenous labor force, 

the number of workers per firm falls as the number of firms rises, meaning that 

segregation also yields smaller firms than in the unified case. Finally, as mentioned 

above, wages are falling with segregation, as the greater φ allows firms to pay further 

below workers’ marginal product. Thus, in a Beckerian result, workers’ taste-based 

discrimination is costly to the workers (Becker 1957). 

Data 

Economic variables 

To calibrate the model, I use data from various United Kingdom and Northern Ireland 

statistical agencies. These are shown in Table 31. 
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Table 31: Data sources and calculations 

Exogenous Description Data source Calculation 

α Fixed cost 
Author’s 

calculation 
(1 − 𝜖𝐿)(𝐺𝑉𝐴) 

β 
Marginal product of 

labor 

Author’s 

calculation 
(

𝐺𝑉𝐴

𝐿
) 

μ Cost of mismatch 
Author’s 

calculation 

𝛼𝑛2

(1+𝜙)𝐿
 (see eq. 13) 

φ Segregation ECNI (2001-2015) 
Dissimilarity index 

(see eq. 17) 

L Labor force13 ELMS (2017)  

Endogenous    

w Wage 
Author’s 

calculation 𝛽 − √
𝛼𝜇

𝐿
 

Y Net output 
Author’s 

calculation 
(𝜖𝐿)(𝐺𝑉𝐴) 

n Number of firms BEIS (2016)  

Other    

GVA Gross value added ONS (2016) Deflated using CPI 

CPI Consumer price index ONS (2017)  

𝜖𝐿 
Labor share of 

income 

NISRA (2015), 

Gollin (2002) 
0.57 to 0.9 

 

 

In 2012, the labor share of gross value added in Northern Ireland was 57 percent (NISRA 

2015). Because this labor share is calculated using total compensation, and wages are 

negatively affected by segregation, 0.57 represents the lower bound of 𝜖𝐿. Gollin (2002) 

estimates that the labor share of most countries lies between 65 percent and 80 percent. I 

allow the estimates for 𝜖𝐿, the labor share of income, to vary between 0.57 and 0.90, and 

report results using these values. 

                                                 
13 Because there is no unemployment in this model, I use the total number of employed workers rather than 

the number of economically active adults. 
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Following equation (2), βL constitutes productivity, of which Y captures net output, or 

labor’s share of output, and α can be thought of as capturing capital’s share. This 

interpretation differs slightly from the original model’s description of α as the fixed cost 

to the firm, but it follows mathematically from the model that α is the residual of labor’s 

share. Allowing 𝜖𝐿 to vary mitigates inaccuracies in estimates of Y and α. 

Segregation 

Data on workplace segregation comes from the Equality Commission of Northern 

Ireland, which annually collects and publishes the number of Catholic, Protestant, and 

“Non-determined”14 employees at all firms with greater than 25 employees operating 

within Northern Ireland. All firms above the specified size are legally required to report 

these figures (ECNI). For firms with fewer than 10 Catholic or Protestant employees, the 

data are truncated, with only the total number of employees reported, along with an 

identifier for “Less than 10 Roman Catholic employees,” “Less than 10 Protestant 

employees,” or “Less than 10 Protestant employees and less than 10 Roman Catholic 

employees,”15 as the cause of truncation for that firm.  

To impute numbers for this censored data, I calculate the average number of non-

determined employees within other firms of the same size. I assume that the censored 

firm has the average number of non-determined employees in its firm size, that the 

censored number of employees is 9, and that the rest of the employees are in the 

                                                 
14 All employees are included in one of these categories. Non-determined covers any employee not 

identifying with either the Catholic or Protestant community. 
15 This truncation only occurs for Catholic and Protestant communities; data is not censored for firms with 

fewer than 10 Non-determined employees. 
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remaining category. For example, if a firm with 30 employees is censored as “few 

Protestant,” and the average number of Non-determined employees for uncensored firms 

with 30 employees is 1, the imputed numbers for this firm are: 20 Catholic, 9 Protestant, 

and 1 Non-determined. Since it is highly unlikely that all firms with fewer than 10 

employees from a particular community will have 9 representatives of that group, this 

will lead to slightly underestimated levels of segregation. In 2001, 927 out of 2,329 

reporting firms were truncated. In 2013, it was 706 out of 2,231 firms. 

To measure workplace segregation, I use the standard D dissimilarity index: 

 

 𝐷 =
1

2
∑ (|

𝑙𝑅𝐶,𝑖

𝐿𝑅𝐶
−

𝑙𝑃,𝑖

𝐿𝑃
|)

𝑛

𝑖=1

 (17) 

 

Where 𝑙𝑅𝐶,𝑖 (𝑙𝑃,𝑖) is the number of Catholics (Protestants) at an individual firm and 𝐿𝑅𝐶 

(𝐿𝑃)  is the proportion of working age Catholics (Protestants) times the total number of 

workers in the sample. 𝐿𝑅𝐶 (𝐿𝑃)  is computed in this manner for two reasons. First, due to 

the truncation of the data, it is not possible to compute the total number of Catholics or 

Protestants employed in the entire sample. Second, using the proportion of working age 

individuals captures segregation stemming from differences in workforce participation, as 

well as workplace segregation among employed individuals. In the absence of 

segregation, D=0. With full segregation, D=1. 

This measure has its critics. Echenique and Fryer (2005) point out that this index of 

dissimilarity is sensitive to artificial boundaries of the units i, which are often census 
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tracts or other arbitrary boundaries. Since firms are a meaningful unit, however, this 

weakness is not a reason to reject this index for this paper. Second, they note that the 

index measures segregation at the level of i, rather than the level of the individual. This is 

a problem for studies of the effect of segregation on individual outcomes; however, this 

paper focuses on aggregate outcomes, so the index remains appropriate for this study. In 

fact, this dissimilarity index best captures the notion of workplace segregation by 

measuring the difference between the makeup of each workplace and the makeup of the 

working age population from which the workplaces draw. 

Aslund and Nordstrom (2007) develop a more sophisticated measure of segregation that 

incorporates sorting along education and skills. Using extensive individual-level data, 

they present a non-parametric measure of workplace segregation between native and 

foreign-born populations in Sweden. Such worker-level data is not available for Northern 

Ireland. Furthermore, the evenness of Catholic and Protestant representation among 

occupational classifications and skill levels indicates that human capital differences are 

not a large factor in the Northern Ireland setting.16 

Figure 4 shows the change in workplace segregation for all reporting firms and for large 

firms with greater than 250 employees from 2001 to 2013. Segregation levels have fallen, 

but by a modest four percentage points. It is possible that workforce segregation 

experienced a dramatic drop prior to 2001. However, both survey responses (NISRA 

                                                 
16 In 2014, for example, the Catholic/Protestant split for all standard occupational classifications were 

within 6 percentage points from the overall split of 48/52 for the whole sample (OFMDFM 2014). The skill 

qualification gaps were similarly small (Equality and Good Relations Directorate 2017).  
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2016) and sociological analysis (Shirlow and Coulter 2014) indicate that sectarian 

relations are improving slowly following the Good Friday Agreement of 1998. 

 

 

Figure 4: Dissimilarity index for Catholics and Protestants in Northern Ireland 

workplaces 

 

 

Censored firms 

As noted above, approximately one third of firms have censored data, meaning they have 

fewer than 10 Protestant or Catholic workers. Especially among firms with smaller 

workforces, a random draw of employees from the economically active would result in 

some positive number of firms having employee breakdowns that would be censored. I 

use a binomial distribution to estimate the probability that the number of censored firms 
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within each firm size decile could have arisen from firms randomly drawing employees 

from the working age population. For all deciles in all years the number of censored firms 

is statistically extremely unlikely (p<0.00001). 

Calibration  

Having established estimates for the relevant variables, it is possible to calculate the 

partial derivatives above and estimate the effects of segregation on output, number of 

firms, and wages. The years for which all variables are available are 2010 through 2013; I 

report mean estimates among these years. In Table 32, the partial derivatives, elasticities, 

and semi-elasticities show the predicted magnitude of segregation’s impact on output, 

number of firms, and wages. The semi-elasticities, denoted by s, show the percent change 

in the variable of interest given a one-percentage-point change in φ. For example, in 

column (1), the semi-elasticity between number of firms and segregation is 0.378, 

indicating that a one-percentage-point increase in segregation would lead to a 0.378 

percent increase in the number of firms. 
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Table 32: Estimated relationships between segregation and output, number of firms, and wages 

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

 𝜖𝐿 = 0.57 𝜖𝐿 = 0.70 𝜖𝐿 = 0.80 𝜖𝐿 = 0.90 
𝜕𝑌

𝜕φ
 -£3.86 billion -£2.69 billion -£1.79 billion -£0.897 billion 

𝜕𝑛

𝜕φ
 44,170 44,170 44,170 44,170 

𝜕𝑤

𝜕φ
 -£4,920 -£3,433 -£2,288 -£1,144 

𝜖𝑌𝜑 -0.092 -0.052 -0.030 -0.014 

𝜖𝑛𝜑 0.122 0.122 0.122 0.122 

𝜖𝑤𝜑 -0.092 -0.052 -0.030 -0.014 

𝑠𝑦𝜙 -0.285 -0.162 -0.095 -0.042 

𝑠𝑛𝜙 0.378 0.378 0.378 0.378 

𝑠𝑤𝜙 -0.285 -0.162 -0.095 -0.042 

 

 

The estimate in the first row implies that when net output is 57 percent of gross-value-

added, moving from a fully segregated to a fully desegregated labor market would 

increase annual output by approximately £3.86 billion. The estimated difference in 

annual wages between the fully segregated and unsegregated labor market is £4,920. 

These are rough estimates, since the partial derivative is calculated at current values of 

the variables. 

The elasticity and semi-elasticity offer more targeted estimates. Since wage and net 

output per worker are mathematically equivalent in this model, the elasticities are also 

equal in this calibration. When labor’s share of output is higher, the sensitivity of net 

output and wages to segregation falls. A one percentage-point increase in segregation 
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would lead to an estimated drop in net output and wages by between 0.04 percent and 

0.29 percent, depending on the assumed labor share.  

Regardless of the value for labor’s share of output, the number of firms under the fully 

segregated market is estimated at 44,170 higher than in the unsegregated case. From 

current levels, a one percentage-point increase in segregation would be predicted to 

increase the number of firms by approximately 0.4 percent. 

As Duranton and Puga state in the original model (2004), the cost of mismatch can be 

thought of as training costs. The average mismatch cost is 
𝜇

4𝑛
, which calibrates to £2,460 

when labor’s share of output is 0.57 and £572 when 𝜖𝐿 is 0.90. 

Conclusion 

This paper develops a model of a partially bifurcated labor market, and estimates the 

relationship between changes in segregation and agglomeration benefits from improved 

matching. I then calibrate this model using data from Northern Ireland, where there is 

substantial labor market segregation between Catholics and Protestants. 

Using firm-level data, I estimate workforce segregation between Catholics and 

Protestants in Northern Ireland. To my knowledge, this is the first thorough, micro-level 

estimate of the extent of this phenomenon in Northern Ireland. My data show that over 

the period from 2001 to 2013, workplace segregation has modestly declined by 

approximately four percentage points. 
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The calibrated model estimates that each percentage point decrease in segregation would 

increase net output by 0.04 percent to 0.29 percent – approximately £5.3 million to £37.9 

million. For each percentage-point decrease in segregation, wages would increase by £7 

to £51 per year, and the number of firms would fall by 443, improving economies of 

scale. 

  



83 

 

 

 

 

 

References 

 

Adelaja, Adesoji O., and Paul D. Gottlieb. 2009. “The Political Economy of 

Downzoning.” Agricultural & Resource Economics Review, 38(2):181.  

Alesina, Alberto, Arnaud Devleeschauwer, William Easterly, Sergio Kurlat, and Romain 

Wacziarg. 2003. Fractionalization. Journal of Economic growth, 8(2), 155-194. 

Aliaga, Roger, and Silvia Montoya. 1999. “Ginidesc: Stata module to compute Gini index 

with within-and between-group inequality decomposition.” Statistical Software 

Components. https://ideas.repec.org/c/boc/bocode/s372901.html (accessed May 24, 

2017). 

Ananat, Elizabeth Oltmans. 2011. “The wrong side (s) of the tracks: The causal effects of 

racial segregation on urban poverty and inequality.” American Economic Journal: 

Applied Economics: 34-66. 

Andersson, Fredrik, Simon Burgess, and Julia I. Lane. 2007. “Cities, matching and the 

productivity gains of agglomeration.” Journal of Urban Economics 61(1): 112-128. 

Bates, Laurie J., and Rexford E. Santerre. 1994. “The Determinants of Restrictive 

Residential Zoning: Some empirical findings.” Journal of Regional Science 34(2): 253-

263.  

Becker, Gary. 1957. The Economics of Discrimination. Chicago: University of Chicago 

Press. 

Been, Vicki, Josiah Madar, and Simon McDonnell. 2014. “Urban Land‐Use Regulation: 

Are Homevoters Overtaking the Growth Machine?” Journal of Empirical Legal Studies 

11(2): 227-265. 

Boustan, Leah, Fernando Ferreira, Hernan Winkler, and Eric M. Zolt. 2013. “The effect 

of rising income inequality on taxation and public expenditures: Evidence from US 

municipalities and school districts, 1970–2000.” Review of Economics and Statistics 95, 

no. 4: 1291-1302. 



84 

 

Bratt, Rachel G., and Abigail Vladeck. 2014. “Addressing Restrictive Zoning for 

Affordable Housing: Experiences in Four States.” Housing Policy Debate 24, no. 3: 594-

636. 

Calabrese, Stephen, Dennis Epple, and Richard Romano. 2007. “On the political 

economy of zoning.” Journal of Public Economics 91, no. 1: 25-49. 

Cavalcanti, Tiago, and José Tavares. 2016. “The Output Cost of Gender Discrimination: 

A Model‐based Macroeconomics Estimate.” The Economic Journal 126(590): 109-134. 

Cervero, Robert, and Michael Duncan. 2004. “Neighbourhood Composition and 

Residential Land Prices: Does exclusion raise or lower values?” Urban Studies 41(2): 

299-315.  

Cho, S., J. Kim, R. K. Roberts, and S. G. Kim. 2012. “Neighborhood Spillover Effects 

between Rezoning and Housing Price.” The Annals of Regional Science 48(1): 301-319. 

Clingermayer, James C. 1996. “Quasi-Judicial Decision Making and Exclusionary 

Zoning.” Urban Affairs Review, 31(4): 544-553.  

Clingermayer, James C. 2004. “Heresthetics and Happenstance: Intentional and 

unintentional exclusionary impacts of the zoning decision-making process.” Urban 

Studies 41(2): 377-388.  

Coley, Rebekah Levine, Melissa Kull, Tama Leventhal, and Alicia Doyle Lynch. 2014. 

“Profiles of Housing and Neighborhood Contexts Among Low-Income Families: Links 

With Children’s Well-Being.” Cityscape: A Journal of Policy Development and Research 

16, no. 1: 37-61. 

CQPress. “Voting and Elections Collection.” SAGE Publications. Online: 

http://library.cqpress.com/elections/index.php (accessed June 13, 2016). 

Currarini, Sergio, Matthew O. Jackson, and Paolo Pin. 2009. “An economic model of 

friendship: Homophily, minorities, and segregation.” Econometrica 77(4), 1003-1045. 

Cutler, David M., and Edward L. Glaeser. 1997. “Are Ghettos Good or Bad?” The 

Quarterly Journal of Economics. 

Deaton, A., and Lubotsky, D. 2003. Mortality, inequality and race in American cities and 

states. Social Science & Medicine, 56(6), 1139-1153. 

Department for Business, Energy and Industrial Strategy (BEIS). 2016. “Business 

Population Estimates.” https://www.gov.uk/government/statistics/business-population-

estimates-2016 (accessed May 23, 2017). 



85 

 

Dolado, Juan J., Marcel Jansen, and Juan F. Jimeno. 2009. “On‐the‐Job Search in a 

Matching Model with Heterogeneous Jobs and Workers.” The Economic Journal 

119(534), 200-228. 

Dowd, Pamela Lynea. 2012. “The Effect of Land Use Regulations On Housing Markets: 

A Study Of Florida Households.”Deloitte. 2007. “Research into the financial cost of the 

Northern Ireland divide.” http://cain.ulst.ac.uk/issues/segregat/docs/deloitte0407.pdf 

(accessed May 23, 2017). 

Economic and Labour Market Statistics (ELMS). 2017. “Employment by industry by 

nutsiii 1997 – 2015.” (Email communication). Northern Ireland Statistical and Research 

Agency. 

Ellickson, Robert C. 1977. “Suburban Growth Controls: An economic and legal 

analysis.” The Yale Law Journal 86(3): 385-511.  

Equality Commission of Northern Ireland (ECNI). 2001-2015. “Fair Employment 

Monitoring Report.” http://www.equalityni.org/Publications?subject=Religion/ 

Politicsandtype=Reports&year= (accessed May 23, 2017). 

Equality and Good Relations Directorate. 2017. “Training and Qualifications request – 

14.4.17.” (Email communication). Analysis, Insight and Outcomes Unit, The Executive 

Office of Northern Ireland. 

Feiock, Richard C., António F. Tavares, and Mark Lubell. 2008. “Policy instrument 

choices for growth management and land use regulation.” Policy Studies Journal 36, no. 

3: 461-480. 

Fernandez, Raquel, and Richard Rogerson. 1997. “Keeping people out: income 

distribution, zoning, and the quality of public education.” International Economic 

Review: 23-42. 

Fischel, William A. 2004. “An Economic History of Zoning and a Cure for Its 

Exclusionary Effects.” Urban Studies 41(2): 317-340. 

Fischel, William A. 2016. “The Rise of the Homevoters: How OPEC and Earth Day 

Created Growth-Control Zoning that Derailed the Growth Machine” (Working paper). 

Online: 

http://marroninstitute.nyu.edu/uploads/content/Rise_of_Homevoters_Fischel_Feb16.pdf 

(accessed May 13, 2016). 

Fogelson, Robert M. 2007. Bourgeois Nightmares: Suburbia, 1870-1930. New Haven: 

Yale University Press.  



86 

 

Gallagher, Tony. 1992. “Fair employment and religion in Northern Ireland: an 

overview.” International Journal of Manpower 13(6): 16-30. 

Glaeser, Edward L., and Bryce A. Ward. 2009. “The causes and consequences of land use 

regulation: Evidence from Greater Boston.” Journal of Urban Economics 65, no. 3: 265-

278. 

Gollin, Douglas. 2002. "Getting income shares right." Journal of Political Economy 110 

(2): 458-474. 

Gyourko, Joseph, Albert Saiz, and Anita Summers. “A new measure of the local 

regulatory environment for housing markets: The Wharton Residential Land Use 

Regulatory Index.” Urban Studies 45, no. 3 (2008): 693-729. 

Hudson, Kenneth. 2007. “The new labor market segmentation: Labor market dualism in 

the new economy.” Social Science Research 36(1): 286-312. 

Hilber, Christian AL, and Frédéric Robert-Nicoud. 2013. “On the origins of land use 

regulations: Theory and evidence from US metro areas.” Journal of Urban Economics 

75: 29-43. 

Iceland, John, and Daniel H. Weinberg. 2002. Racial and Ethnic Residential Segregation 

in the United States 1980-2000. U.S. Bureau of Census. 

Ihlanfeldt, Keith R. 2004. “Exclusionary Land-Use Regulations within Suburban 

Communities: A review of the evidence and policy prescriptions.” Urban Studies 41(2): 

261-283.  

Ihrke, David K. and Carol S. Faber. 2012. “Geographic Mobility: 2005 to 2010: 

Population Characteristics.” U.S. Census Bureau. 

https://www.census.gov/prod/2012pubs/p20-567.pdf (accessed May 24, 2017). 

Johnson, Noel D., and Mark Koyama. 2016. “Jewish communities and city growth in 

preindustrial Europe.” Journal of Development Economics. 

https://doi.org/10.1016/j.jdeveco.2016.09.002 (accessed May 24, 2017). 

Kim, Jae Hong. 2011. “Linking land use planning and regulation to economic 

development: a literature review.” Journal of Planning Literature 26, no. 1: 35-47. 

Lens, Michael C. and Paavo Monkkonen. 2016. “Do Strict Land Use Regulations Make 

Metropolitan Areas More Segregated by Income?” Journal of the American Planning 

Association 82(1): 6-21.  

Lloyd, Chris, Ian Shuttleworth, and David McNair. 2004. “Measuring local segregation 

in Northern Ireland.” Paper presented at International Population Geography Conference, 



87 

 

University of St. Andrews. 

http://s3.amazonaws.com/academia.edu.documents/43766242/lloydetal.pdf?AWSAccess

KeyId=AKIAIWOWYYGZ2Y53UL3A&Expires=1495666775&Signature=xmdSg1tRtq

sUTiwiRhU1t8D9nNQ%3D&response-content-

disposition=inline%3B%20filename%3DMeasuring_local_segregation_in_Northern.pdf 

(accessed May 24, 2017). 

Lynch, Allen K. and David W. Rasmussen. 2004. “Proximity, Neighbourhood and the 

Efficacy of Exclusion.” Urban Studies 41(2): 285-298.  

Madden, J. F. 2000. Changes in income inequality within US metropolitan areas. W.E. 

Upjohn Institute. 

Massey, Douglas S. and Nancy A. Denton. 1993. American Apartheid: Segregation and 

the Making of the Underclass. Cambridge: Harvard University Press. 

Massey, Douglas S. and Jonathan Rothwell. 2009. “The Effect of Density Zoning on 

Racial Segregation in US Urban Areas.” Urban Affairs Review 44(6): 779-806.  

McDonald, John F. and Daniel P. McMillen. 2004. “Determinants of Suburban 

Development Controls: A Fischel expedition.” Urban Studies 41(2): 341-361.  

Munneke, Henry J. 2005. “Dynamics of the Urban Zoning Structure: An empirical 

investigation of zoning change.” Journal of Urban Economics 58(3): 455-473. 

Northern Ireland Statistical and Research Agency (NISRA). 2015. “Structure of the NI 

Economy: Experimental results.” https://www.economy-

ni.gov.uk/sites/default/files/publications/deti/Structure-of-the-NI-Economy-2012.pdf 

(accessed May 18, 2017). 

Northern Ireland Statistical and Research Agency (NISRA). 2016. “Northern Ireland 

Good Relations Indicators: Annual Update.” https://www.executiveoffice-

ni.gov.uk/publications/good-relations-indicators-2016-update. 

NPR. 2013. “'Segregation Forever': A Fiery Pledge Forgiven, But Not Forgotten.” 

Online: http://www.npr.org/2013/01/14/169080969/segregation-forever-a-fiery-pledge-

forgiven-but-not-forgotten (accessed July 21, 2016). 

Office of the First Minister and Deputy First Minister (OFMDFM). 2014. “Labour Force 

Survey Religion Report 2014.” Online: https://www.executiveoffice-

ni.gov.uk/sites/default/files/publications/ofmdfm/labour-force-survey-religion-report-

2014.pdf (accessed May 23, 2017). 



88 

 

Office of National Statistics (ONS). 2017. “CPI: Consumer Prices Index (% Change).” 

https://www.ons.gov.uk/economy/inflationandpriceindices/timeseries/d7g7/mm23 

(accessed May 23, 2017). 

Office of National Statistics (ONS). 2016. “Regional gross value added (income 

approach) reference tables.” 

https://www.ons.gov.uk/economy/grossvalueaddedgva/bulletins/regionalgrossvalueadded

incomeapproach/december2016 (accessed May 23, 2017). 

O’Leary, Richard, and Yaojun Li. 2006. “Beyond Unemployment: Further differences in 

Catholic and Protestant performance in the Northern Ireland labour market.” 

https://www.qub.ac.uk/sites/EqualitySocialInclusionInIreland-

HomePage/ProjectPublications/WorkingPaper10/Filetoupload,27765,en.pdf (accessed 

May 23, 2017). 

Pendall, Rolf. 2000. “Local Land Use Regulation and the Chain of Exclusion.” Journal of 

the American Planning Association 66(2): 125-142.  

Pogodzinski, J. Michael, and Tim R. Sass. 1994. “The Theory and Estimation of 

Endogenous Zoning.” Regional Science and Urban Economics 24(5): 601-630.  

Reardon, Sean F. Elena Tej Grewal, Demetra Kalogrides, and Erica Greenberg. 2012 

“Brown Fades: The end of court-ordered school desegregation and the resegregation of 

American public schools.” Journal of Policy Analysis and Management 31(4): 876-904.  

Rolleston, Barbara Sherman. 1987. “Determinants of Restrictive Suburban Zoning: An 

empirical analysis.” Journal of Urban Economics 21(1): 1-21.  

Rothwell, Jonathan T. and Douglas S. Massey. 2010. “Density Zoning and Class 

Segregation in US Metropolitan Areas.” Social Science Quarterly 91(5): 1123-1143.  

Rugh, Jacob S., and Douglas S. Massey. 2010. “Racial segregation and the American 

foreclosure crisis.” American Sociological Review 75(5): 629-651. 

Shanton, Karen. 2014. “The Problem of African American Underrepresentation on Local 

Councils.” Demos. Online: http://www.demos.org/publication/problem-african-american-

underrepresentation-city-councils (accessed May 16, 2016). 

Shirlow, Peter. 2006. “Measuring workforce segregation: religious composition of 

private-sector employees at individual sites in Northern Ireland.” Environment and 

Planning A, 38(8): 1545-1559. 

Shirlow, Peter, and Colin Coulter. 2014. “Northern Ireland: 20 Years After the Cease-

Fires.” Studies in Conflict & Terrorism, 37(9): 713-719. 



89 

 

Shirlow, Peter, and Brendan Murtagh. 2006. “ Between Segregated Communities.” In 

Belfast: Segregation, Violence and the City, 81-100. London: Pluto Press. Retrieved from 

http://www.jstor.org/stable/j.ctt18fs660.9 (accessed May 23, 2017). 

Singer, Audrey, and Jill H. Wilson. 2006. “From ‘There’ to ‘Here’: Refugee Resettlement 

in Metropolitan America.” Brookings Institution. Online: 

http://www.brookings.edu/~/media/research/files/reports/2006/9/demographics-

singer/20060925_singer.pdf (accessed May 18, 2016). 

Singer, Audrey, and Jill H. Wilson. 2007. “Refugee Resettlement in Metropolitan 

America.” Migration Policy Institute. Online: 

http://www.migrationpolicy.org/article/refugee-resettlement-metropolitan-america 

(accessed May 18, 2016). 

Texas Department of Housing and Community Affairs v. The Inclusive Communities 

Project Inc. 2015. 13–1371. Supreme Court of the United States. 

https://www.supremecourt.gov/opinions/14pdf/13-1371_8m58.pdf (accessed May 25, 

2017). 

Todd, Jennifer, and Joseph Ruane. 2011. “The Dynamics of Conflict: Political Economy, 

Equality and Conflict.” University College Dublin Institute for British-Irish Studies 

Working Paper 110. https://www.ucd.ie/ibis/filestore/wp2011/110_jtodd.pdf (accessed 

May 24, 2017). 

U.S. Census Bureau. “American Community Survey.” American FactFinder. 

 

 

 

 

 

 

 

  



90 

 

 

 

 

 

Biography 

 

 

 

Hannah Mead Kling earned her Bachelor of Arts in economics from Hillsdale College in 

2009. She earned her Master of Arts in economics from George Mason University in 

2014, and her Doctor of Philosophy in economics from George Mason University in 

2017. After completing her terminal degree, she began a position as Assistant Professor 

of Economics at St. Norbert College. 


