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Does Sprawl Induce Affordable Housing? 

 

 

Abstract:   

The costs of sprawl are well-documented, but there are fewer studies of its potential benefits.  

One such benefit is argued to be the facilitation of the filtering process, resulting in a greater 

quantity of affordable and available housing for low-income households.  While metropolitan 

area data indicate a positive correlation between sprawl and the supply of affordable housing for 

poor households, regression analysis does not provide evidence for this hypothesis, after 

controlling for other metropolitan characteristics.  The results put into question the argument that 

sprawl expands housing opportunities for households of all incomes, specifically those who are 

the poorest. 
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Introduction 

Sprawl is often perceived as the outward spread of low-density development from the 

metropolitan core to outlying areas, the costs of which are well documented (Burchell et al. 

2002; Burchell et al. 1998).  There are fewer studies of its potential benefits.  Some of these 

studies have found sprawl to be associated with a smaller racial gap in homeownership rates and 

less time to homeownership for renters (Kahn 2001; Dawkins 2009), outcomes attributed to 

sprawl’s affect on housing affordability.  Some authors suggest that sprawl may also benefit the 

housing opportunities of low-income and disadvantaged households (Pozdena 2002).  And, 

Downs (1999) identifies one of sprawl’s characteristics as a reliance on the “trickle-down” of 

older housing.  As higher income households move to newer homes in outlying areas, older 

housing may filter down to lower income households (Baer and Williamson 1988). 

 

This paper adds to the literature by exploring the potential relationship between sprawl and the 

supply of housing that is affordable specifically for very low-income households.  This 

relationship is important given the dominance of sprawl among metropolitan areas (Fulton et al. 

2001), the claims that sprawl, through filtering, may expand housing opportunities for 

disadvantaged populations (Pozdena 2002; Landis and McClure 2010), the number of initiatives 

to contain sprawl (Pendall, Martin, and Fulton 2002; Nelson and Dawkins 2004), and the 

shortage of affordable and available housing units for very low-income households.  A large 

majority of low-income households rely solely on the private market for housing, as fewer than 

4.4 million of the 16.0 million very low-income renter households in the U.S. receive 

government housing assistance (U.S. Department of Housing and Urban Development 2010, 

Table A-4).  Relying on the private market, approximately 5.9 million very low-income renter 
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households have a “worst case” housing need, spending more than half of their income on 

housing or living in physically inadequate units (HUD 2010).  There are simply not enough 

affordable and available rental units for the number of very low-income renters. 

 

Theoretical Framework 

Filtering is the theoretical framework that connects sprawl to affordable housing for very low-

income households.  It begins with the construction of new housing and potentially results in 

increasingly older housing becoming available to households of progressively lower incomes.  

This brief overview of filtering provides a foundation for the model employed in this research.  

 

An assumption of the filtering framework is that a housing market consists of separate 

submarkets which differ in quality and price (Galster 1996; Rothenberg et al. 1991; Grigsby 

1963).  These submarkets are interrelated within the broader housing market, because an 

exogenous supply or demand shock in one submarket will affect others.  For the framework 

presented here, a region’s private housing market was divided into two submarkets, the 

submarket of housing stock that is low quality, low cost and presumably includes housing that is 

affordable to very low-income households and the submarket of housing stock that is of higher 

quality and not affordable.  This division is an oversimplification of the market, but is suitable 

for this discussion.
1
  While unsubsidized affordable housing for very low-income households is 

within the low quality, low cost submarket, not every housing unit in this submarket is affordable 

to them.  At the same time, some units that are affordable for very low-income households are 

occupied by higher income households, as householders in the private market are free to choose 
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their home’s quality- and price-level, which may be less than their ability to pay.  Therefore, not 

all units that are affordable for very low-income households are available to them. 

 

Also, a distinction must be made between housing stock and housing services.  Housing stock 

refers to the physical number of housing units.  Housing services refers to the benefits that 

individuals receive from their housing.  It refers to the quality, size, and other attributes of a 

dwelling on which occupants place a value for their shelter, leisure, and other uses.  For example, 

a three-bedroom single-family home in new condition may provide more housing services than 

an older three-bedroom home in need of repairs.  This research focuses on the stock of housing 

rather than the services provided by the housing, as a housing unit is not affordable to very low-

income households if its cost is above a certain cut-off point, regardless of the services it 

provides. 

 

The quantity of housing in any given submarket is the result of supply and demand factors, as 

well as supply and demand shifts from and to other submarkets.  On the supply side, the quantity 

of housing is a function of input costs, such as land, materials, and labor, as well as housing 

prices.  Housing demand is function of the market’s demographics, household formation, 

household income, and price (see, for example, Ozanne and Thibodeau 1983; Green 1999).   

 

Sprawl increases the supply of developed land, lowering its cost.   This lower input cost 

encourages an increase in the supply of housing in the non-affordable submarket through new 

construction.  Without government subsidies, new housing is rarely affordable to very low-

income households.  The supply shift results in lower prices in the higher quality, non-affordable 
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submarket.  As a result in the decline of prices, homeowners may have an incentive to spend less 

on the upkeep and continual modernization of their older home.  Also, lower home values are 

expected to result in lower demand among rental units (Malpezzi 1996).  Therefore, landlords of 

older rental housing may also have an incentive to spend less on the upkeep of their units as 

demand declines.  Dwellings initially at the low end of the quality and price range in the non-

affordable submarket will shift from the non-affordable submarket to the low quality, lost cost 

submarket. 

 

As shown in Figure 1, supply in the low quality, low cost submarket will shift from S0 to S1 as a 

result of low-end units transitioning into it from the non-affordable submarket.  As supply in the 

low quality submarket increases and prices decline, dwellings of the lowest quality may be 

abandoned as prices for them decline below a point at which it is not profitable for landlords and 

owners to maintain the units.  This loss is represented by the shift from S1 to S2.  Assuming that 

an affordable unit for very low-income households must cost less than Pafford, the supply of 

affordable units will increase from Qafford0 to Qafford1. 

 

Insert Figure 1 – Low Quality, Low Cost Submarket 

 

On the demand side in the non-affordable submarket, a decrease in housing prices will result in a 

greater quantity of housing demanded.  Current households may split as a price decline allows 

some members, particularly young adults, to leave their current household to form their own 

(Montgomery 1996; Ermisch 1999; Garasky, Haurin, and Haurin 2001).  In the low quality, low 

cost submarket, some households with the financial capacity may shift their demand to the 
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higher quality, non-affordable submarket.  Some of these households may have previously 

occupied units affordable, but not available, to very low-income households.  Therefore, more 

units in the low quality, low cost submarket may become available to very low-income 

households as these higher income households move out of the low quality, low cost submarket. 

 

Some demand factors inhibit the filtering process.   For new development in a higher-quality 

submarket to instigate filtering, the growth in the number of housing units must be greater than 

the growth in additional households in the higher-quality submarket (Grigsby 1963).  In-

migration or the formation of new households within the non-affordable submarket will diminish 

the effect of the filtering process.  Similarly, an increase in higher income households may slow 

the filtering process by increasing the demand for housing in the non-affordable submarket.
2
 

 

Other demographic factors may limit the availability of housing units to very low-income 

households in the low quality, low cost submarket.  Discrimination in the housing market may 

result in the concentration of African-Americans in lower-income and older neighborhoods, 

regardless of their income  (Turner and Ross 2005; Quillian 2003; de Souza Briggs 2005).  

Meanwhile, new immigrants often concentrate in ethnic enclaves where their neighbors provide 

social and other supports (de Souza Briggs 2005).  These enclaves are often located in older 

neighborhoods in the central city or inner ring, at-risk suburbs.  These potential demand 

pressures in the low quality, low cost submarket would increase the price of low quality units, 

reducing the supply of affordable units.  At the same time, fewer affordable units might be 

available to low income households as higher income minorities occupy them. 
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Empirical Evidence 

Despite the theory, there is a dearth of empirical evidence regarding the importance of sprawl for 

lower income households.
3
  During the 1960’s and ‘70’s, housing scholars used vacancy chain 

methodology to study filtering, in which they followed the chain of vacancies that occurred 

throughout lower submarkets as a result of new housing.  Lansing et al. (1969) found that a 

sample of 1,113 new homes and apartments in thirteen metropolitan areas resulted in a total of 

3,039 household moves, nine percent of which were made by low-income households.  Sands 

and Bower (1976) conducted a similar study in three areas of New York State.  They found only 

weak evidence of low-income households benefitting from new development in outlying areas 

through the filtering process.  One low-income household was an indirect beneficiary for every 

25 private suburban units built in the Rochester, NY area.  In Buffalo, NY, no low-income 

households benefited from new private suburban units. 

 

While there are no recent studies specifically of sprawl and the supply of affordable housing for 

low-income households, three studies examined the effect of sprawl on other housing outcomes.  

Kahn (2001) found greater sprawl, as measured by the suburbanization of employment, closed 

the gap between white and black households with regard to homeownership and unit size.  He 

attributed these outcomes to greater housing affordability, a result of both a greater supply of 

land and cheaper inner city housing as households and jobs moved to the urban fringe.  Dawkins 

(2009, p. 92) concluded that greater sprawl in a metropolitan region, as measured by lower 

density, was indirectly associated with a shorter time to homeownership among new renters 

through an improvement in housing affordability.  He found no relationship between density and 

length to homeownership for low-income renters. 
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Wassmer and Baass (2006) came to a different conclusion about sprawl and affordability.  They 

examined the relationship between centralization of urbanized areas – measured as the 

proportion of the area’s residents, housing units, and land located in the central place(s) – and 

housing prices.  They found that greater centralization (less sprawl) was associated with slightly 

lower median home values.  The magnitude of this relationship was small, with a ten percent 

increase in centralization associated with a .2 to .3 percent decrease in an area’s median home 

value.  The authors concluded this finding was likely the result of less sprawling areas having 

fewer high-end expensive homes, resulting in a lower median home value (p. 457 – 458).  They 

reported no relationship between sprawl and the supply of low priced homes. 

 

Methodology and Data 

Regression with robust standard errors was utilized to test the relationship between sprawl and 

affordable housing for very low-income households among 310 U.S. metropolitan areas for 

which complete data were available.
4
  As presented within the theoretical framework, the 

quantity of affordable housing for very low-income households is explained by a structural 

model of supply and demand in both the non-affordable and low quality, low cost submarkets.  

From this framework, the following reduced form equation was estimated,  

∆ Qlow = f( ∆ Sprawl, ∆ Housing Input Costs, ∆ Demographics that Influence Demand in 

Non-affordable Submarket, ∆ # Households, ∆ Demographics that Influence Demand in 

Affordable Submarket), 

which represents a first-differenced equation where ∆ represents change between 1990 and 2000.  

First differencing reduces omitted variable bias by eliminating time-invariant explanatory factors 
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that may influence the model, such as unobservable geographic, institutional, and historic factors 

(Wooldridge 2009, Chapter 13).  Qlow represents the supply of affordable housing for very low-

income households.   

 

Measuring Affordable Housing 

Two different dependent variables represent affordable housing for very low-income households.  

The first dependent variable is the number of affordable rental units per 100 very low-income 

renter households.  This measure is a common indicator of low-income housing needs (HUD 

2010, Chapter 3).  The analysis focuses on rental units, because more than half of very low-

income households are renters (HUD 2010).  They often cannot access homeownership without 

assistance from family, friends, or homeownership programs.  A very low-income household is 

one whose income is less than half of the area’s median.  An affordable rental unit is one whose 

rental costs, including utilities, is less than 30% of household income.  This measure is HUD’s 

standard cost-to-income ratio and is the contribution low-income households are often expected 

to make toward their housing costs when they receive publicly-funded housing assistance.
5
  

Therefore, an affordable rental unit for a very low-income household is one whose gross rent is 

less than 30% of 50% of the area’s median income. 

 

The second dependent variable is the number of affordable and available rental units per 100 

very low-income renter households.  In the private market, units affordable to very low-income 

renters are often occupied by higher-income households, making them unavailable to very low-

income households.  Affordable and available rental units are those that are affordable and, at the 

same time, vacant or occupied by a very low-income household (HUD 2010, p. 23).  These units 
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will be referred to as affordable-available.  Using this second dependent variable allows for the 

possibility that, given an increase in sprawl, there may be no increase in the number of affordable 

units, but an increase in the number of affordable-available units as higher-income households 

move out of their (already affordable) units for higher quality homes.   

 

The dependent variables were calculated from Comprehensive Housing Affordability Strategy 

(CHAS) data, special tabulations of census data that provide the number of households and 

housing units by income and costs categories, respectively, that coincide with HUD’s low-

income limits (HUD 2009).  The physical condition of housing units was not taken into 

consideration because Census data do not provide adequate information to do so. 

 

Table 1 provides the average number, range, and standard deviation of affordable and affordable-

available rental units per 100 very low-income renter households among metropolitan areas in 

1990 and 2000.  The table illustrates two important issues.  First, there were more affordable 

rental units than very low-income renters in the average metropolitan area.  However, many of 

these units were occupied by higher income households.  On average, there were 80 affordable-

available units per 100 very low-income renter households in 2000.  Second, the range indicates 

some metropolitan areas have a severe shortage of affordable and affordable-available rental 

units while others do not.  In 2000, the number of affordable-available units per 100 renters 

ranged from a low of only 27 units to a high of 122.  Table 2 lists the ten metropolitan areas with 

the worst shortage of affordable-available units in 2000.   Nine of the ten areas were in California 

and Florida. 
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Insert Table 1. 

 

Insert Table 2. 

 

Measuring Sprawl 

Sprawl’s many characteristics include low-density development, segregated land uses, and leap-

frog development, to name a few.  The various measures of these multiple characteristics have 

been well-debated and discussed in the literature.
6
  A number of authors have proposed multi-

dimensional indices to measure it.  Galster et al. (2001) proposed eight dimensions, including 

density, continuity of development, concentration, clustering, centrality, nuclearity, mixed use, 

and proximity.  Ewing et al. (2002) assigned each of twenty-two measures of sprawl to one of 

four factors through principal components analysis.  These four factors focused on density, the 

diversity of land uses, significance of population centers, and street accessibility.  However, data 

are difficult to obtain and manage for multiple dimensions over a large number of metropolitan 

areas.  Galster et al. report data for thirteen metropolitan areas, while Ewing et al. report data for 

eighty-three.  Yin and Sun (2007) used an index based on gross population density and the 

mixture of land uses within each zip code.  Limiting their index to density and zip code land use 

diversity, the authors were able to calculate a score for 330 metropolitan areas. 

 

Other studies have relied on less comprehensive measures of sprawl.  A common measure is 

density, measured by the number of residents, housing units, or residents plus jobs per a given 

area of land (Fulton et al. 2001; Razin and Rosentraub 2000; Carruthers and Ulfarsson 2002; 

Carruthers 2002; Dawkins 2009).  Lower density represents greater sprawl.  These general 
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measures of density do not capture whether density is evenly distributed throughout a region or, 

alternatively, if there exist pockets of high-density population centers surrounded by low-density 

development.  To address this weakness, Lopez and Hynes (2003) proposed an index for sprawl 

based on a comparison of the proportion of residents living in low-density versus high-density 

census tracts and Tsai (2005) proposed spatial statistics to determine the extent to which high-

density sub-areas exist and cluster in a region. 

 

Glaeser and Kahn (2003) and Kahn (2001) measured sprawl as the proportion of a metropolitan 

area’s employment that was located outside of a specified distance from the central business 

district.  However, Lopez and Hynes (2003) argue accurate measures of sprawl should consider 

residential land uses, because housing accounts for a greater proportion of land use than 

employment and is more likely to be dispersed throughout a region. 

 

This research uses two measures of sprawl to improve validity.  The first measure is urban 

density, calculated as a metropolitan region’s total population divided by its total acres of land 

developed for residential, industrial, commercial, institutional, and other uses.  This measure is 

similar to that used by Fulton et al. (2001) and Dawkins (2009).  Land cover data were obtained 

from the National Resources Inventory (NRI) (U.S. Department of Agriculture 2001).  Dawkins 

(2009, p. 90) points out that an advantage of this measure is that the denominator is based on 

total developed land rather than the Census’ “urbanized area” which does not consider actual 

land use.  This measure does not capture whether density is evenly distributed or, alternatively, if 

there exist both higher-density and lower-density development with the region. 
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The second measure of sprawl is the percentage of the population living in census tracts of less 

than 3,500 people per square mile.  This measure captures the extent to which low-density 

residential development dominates the landscape throughout the metropolitan area.  Lopez and 

Hynes (2003) noted that 3,500 people per square mile is approximately five housing units per 

residential acre.  Following them, census tracts with fewer than 200 people per square mile were 

not included in the analyses.  A drawback of this measure is that census tract boundaries are 

designed to include 1,200 to 8,000 people, with an average of 4,000 (U.S. Bureau of the Census 

2010).  Therefore, rural, less developed tracts cover more land area than those in the urban core.  

In these tracts outside of the urban core, development and population may be tightly clustered 

rather than evenly distributed throughout the tract.  As a result, this measure may overestimate 

sprawl.  This second measure was calculated from the U.S. Decennial Censuses (U.S. Bureau of 

the Census 1990, 2000). 

 

Table 3 provides the seven most and least sprawling metropolitan areas in 2000, as measured by 

overall density.  Four of the ten metropolitan areas with the most severe shortage of affordable-

available rental units (listed in Table 2) are among the densest, three of which are located in 

California. 

 

Insert Table 3. 

 

Control  Variables 

Table 4 identifies the control variables included in the model and their expected relationship to 

affordable rental housing for very low-income households.  They are drawn directly from the 
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theoretical framework, with the exception of housing stock characteristics.  The percentage of 

housing that is rental units is included, because these units may more easily filter down to 

affordable rent levels for very low-income households than owner occupied units.  Similarly, the 

structure type of housing is likely to influence whether units are or are likely to become 

affordable rentals.  Affordable units are typically more prevalent among multi-unit structures.  

Also, units with four or more bedrooms are probably less likely to transition to the rental market, 

as well as less likely to become affordable.   

 

Age of the housing stock is absent from the analysis.  The first-differenced model eliminates any 

time-invariant characteristics of the metropolitan region, which includes the general age of the 

housing stock.  A region with a predominantly older housing stock in 1990 will have a 

predominantly older housing stock in 2000.  Including a differenced variable to capture the 

percentage of the housing stock that is beyond a particular age will only capture the percentage 

that reached that age between 1990 and 2000.  In alternative model specifications, a differenced 

variable for the age of the housing stock was not statistically significant. 

 

Insert Table 4 

 

Descriptive statistics for the dependent and independent variables are provided in table 5. 

 

Insert Table 5 

 

Results 
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Initial analysis of the full model included 310 metropolitan regions, eight of which were 

identified as having high leverage over the coefficients.  The results remained the same after 

these metropolitan areas were removed from the analysis.
7
  Greater urban density indicates less  

sprawl, while a greater percentage of residents living in low-density tracts indicates more sprawl.  

Therefore, a positive relationship between sprawl and affordable housing for very low-income 

households will be indicated by a negative coefficient for urban density and positive coefficient 

for percentage of residents living in low-density tracts. 

 

Table 6 indicates a positive correlation between sprawl and rental units that are affordable and 

affordable-available for very low-income households (p < .01).  Based on these correlations, 

change in urban density can explain approximately 2.7% and 5.2% of the variation in affordable 

and affordable-available rental units, respectively.  Change in the percentage of residents living 

in low-density tracts can explain approximately 7.1% and 4.5% of the variation in affordable and 

affordable-available rental units, respectively.  To provide a graphical illustration, Figure 2 is a 

scatterplot of the relationship between the change in urban density and the change in affordable-

available rental units per 100 very low income renter households. 

 

Insert Table 6 

Insert Figure 2 

 

Table 7 provides the results of the regression analyses, after controlling for other metropolitan 

characteristics.  Sprawl is measured as urban density in columns 1 and 2 and as the percentage of 
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residents living in low-density census tracts in columns 3 and 4.  Multicollinearity was not a 

concern, based on variance inflation factors.   

 

Insert Table 7 

 

All but one of the control variables with consistent significance had the expected relationships to 

the supply of affordable and affordable-available rental units.  An increase in the percentage of 

housing that was rentals was associated with an increase in affordable and affordable-available 

rental units.  Increases in the number of households, the percentage of single-parent households, 

and the percentage of people between the ages of 20 to 29 were associated with fewer affordable 

and affordable-available rental units.  Single-parents and young adults are likely to increase the 

demand for housing in the low quality submarket, resulting in fewer affordable and affordable-

available units. 

 

An increase in the percentage of single-family homes was associated with an increase in 

affordable and affordable-available rental units.  This finding is interesting in that single-family 

homes are not often considered a primary source of affordable rental housing for low-income 

households.  Affordable housing is typically found among older housing and multi-family 

structures.  There are two potential explanations for this finding.  First, new single-family homes 

may facilitate the filtering process in which households with the financial capacity move to new 

single-family homes, beginning the chain of events in which older housing becomes affordable 

and available for lower-income households.  Second, a confounding variable, such as low land or 

construction costs, may explain both an increase in single-family homes, as well as a decrease in 



 16  

housing prices in general, resulting in an increase in affordable and available housing for very 

low-income households.  

 

The residential construction cost index was unexpectedly positive, but not significant.  The 

variable may not adequately represent the influence of costs, because differencing did not 

capture shorter-term fluctuations within the decade.  These shorter-term fluctuations may have 

influenced the production of new housing, and in turn the filtering process. 

 

Contrary to expectations and the significant bivariate correlations, the relationship between 

sprawl and the supply affordable and affordable-available rental units for very low-income 

households is not statistically significant, after controlling for other metropolitan characteristics.  

While the sprawl coefficients’ point estimates are in the expected direction, their 90% confidence 

intervals include 0.  To provide a more complete picture, Table 8 provides the confidence 

intervals for the sprawl coefficient in each of the four models.  Model 2, which tested the 

relationship between urban density and the supply of affordable-available rental units, provided 

the lowest p-value for the measure of sprawl (p = .106).   

 

Discussion  

Non-significant findings can be just as important as significant findings, if they question a 

commonly believed hypothesis or assumption.  In this case, sprawl is thought to improve the 

housing opportunities for disadvantaged households.  As a result, growth management opponents 

point to these benefits as an argument against mechanisms to control sprawl.  But, this analysis 

fails to find evidence for such a beneficial outcome from sprawl for low-income households.  
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The implication of this failure is to question claims that relate sprawl to an expansion of housing 

opportunities for low-income households.  Other solutions to the shortage of affordable units, 

such as housing-specific policies to encourage the development and preservation of affordable 

housing, would have greater efficacy. 

 

The results cannot be interpreted as conclusive evidence of no effect of sprawl on affordable 

housing, but the non-significant findings are reinforced by previous studies.  Theoretically, new 

housing in high-quality submarkets may have limited impact on the supply of housing in the 

lowest cost, lowest quality submarket, if there is either sufficient demand in intermediate 

submarkets to inhibit the filtering process or limited savings that landlords would realize by 

downgrading their units to a lower quality submarket (Galster 1996).  Empirically, Sands and 

Bower (1976) found that no low-income households benefited from suburban development in 

Buffalo, NY and few benefited in Rochester.  Dawkins (2009) found no evidence of a 

relationship between sprawl and time to homeownership among low-income households, but did 

find a relationship among households in general.  And, Wassmer and Baass (2009) report finding 

no evidence of a relationship between centralization, the opposite of sprawl, and changes in the 

supply of lower-priced homes. 

 

Beyond the scope of this study, but worth noting are the potential costs associated with sprawl.  

Glaeser and Kahn (2003) argue that a significant problem associated with sprawl is the difficultly 

for low income households to afford an automobile, the primary mode of transportation in 

sprawling areas.  They point out that the poor are forced to spend more on transportation and less 

on other expenditures and, therefore, “may indeed be the losers from sprawl” rather than 
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beneficiaries.  Given the potential for additional transportation costs and the non-significant 

findings regarding sprawl and affordable housing, sprawl likely should not be considered a 

facilitator of expanded housing opportunities for very low-income households. 
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Notes 
1
 Rothenberg et al. (1991), for example, build their theoretical filtering model on three 

submarkets and empirically estimate relationships among five submarkets for each tenure-type.  

My discussion draws heavily from Rothenberg et al. (1991) and Galster (1996), but highlights 

only two submarkets.  In reality, there are multiple submarkets between new homes built of the 

highest quality and occupied homes of the lowest quality. 

2
 Alternatively, a greater presence of high-income households may enhance the filtering process.  

Housing producers may supply new high-quality housing to meet these households’ housing 

demands, thereby facilitating the filtering process as these households move from their current 

housing. 

3
 Nelson, Dawkins, and Sanchez (2007, Chapter 7) and Somerville and Mayer (2003) tested the 

impact of urban containment and land use regulation on the filtering process and affordable 

housing.  Nelson et al. found that urban containment had no effect, while Somerville and Mayer 

found that greater land use regulation increased the probability of affordable units filtering up to 

unaffordable prices.  Their studies, however, examined the effect of regulation rather than sprawl 

directly. 

4
 Metropolitan areas refer to Metropolitan Statistical Areas (MSA), Primary Metropolitan 

Statistical Areas (PMSA), and New England County-based Metropolitan Areas (NECMA) as 

defined by the Office of Management and Budget (OMB) in 2000.   Sprawl is likely over-
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estimated by using the metropolitan area as the unit of analysis.  On the other hand, alternative 

units of analysis likely lead to under-estimation of sprawl (Wolman et al. 2005). 

5
 For criticisms of this standard and alternative approaches, see Bogdon and Can (1997), Stone 

(1993; 2006), and Lerman and Reeder (1987). 

6
 See, for example, Galster et al. (2001), Ewing et al. (2002), Lopez and Hynes (2003), and Yin 

and Sun (2007). 

7
 These eight metropolitan areas were outliers in terms of their size, change in sprawl, or residual 

from initial regressions, so it made sense that they may heavily influence the coefficients.  They 

were Jersey City, NJ; Las Vegas, NV; San Jose, CA; Flagstaff, AZ; Fort Lauderdale, FL; 

Greenville, NC; Provo-Orem, UT; and Casper, WY. 
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Figure 1.  Low Quality, Low Cost Submarket 
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Table 1.  Affordable and Available Rental Units per 100 Very Low-Income Renter Households (1990 and 2000; n = 310) 
 

 1990 2000 

 Mean Minimum Maximum Std. 

Dev. 

Mean Minimum Maximum Std. 

Dev. 

 

Affordable 

 

131.20 

 

35.57 

 

232.57 

 

35.25 

 

142.50 

 

43.35 

 

265.52 

 

38.71 

 

Affordable and 

Available 

 

78.60 

 

20.88 

 

149.23 

 

19.80 

 

80.36 

 

26.68 

 

121.86 

 

18.70 

Source:  CHAS. 

 

 

 

 

 

Table 2.  Ten Most Severe Shortages of Affordable and Available Rental Units (2000) 

 

Metropolitan Area Affordable and Available per 

100 Renters 

Affordable per 100 

Renters 

 

Orange County (Anaheim), CA 

 

26.68 

 

45.78 

Los Angeles, CA 28.28 43.35 

Salinas, CA 34.85 72.17 

Miami, FL 35.02 48.58 

Fort Lauderdale, FL 35.39 55.86 

San Diego, CA 37.02 65.15 

Santa Barbara, CA 37.24 68.53 

Yolo, CA 38.68 62.33 

San Jose, CA 40.56 69.17 

Jersey City, NJ 41.45 68.68 
Source:  CHAS. 
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Table 3.  Seven Most and Least Sprawling Metropolitan Areas in 2000 

 

 Urban Density (1997) 
(population per urban acre) 

% Population below 

3,500 people per mile
2 

Most Sprawling   

Ocala, FL 1.25 100.00 

Punta Gorda, FL 1.42 92.80 

Hickory-Morganton-Lenior, NC 1.58 100.00 

Beaumont-Port Arthur, TX 1.67 81.20 

Brazoria, TX 1.67 96.63 

Barnstable-Yarmouth, MA 1.67 98.67 

Cheyenne, WY 1.73 86.99 

   

Least Sprawling   

Reno, NV 8.04 53.63 

San Jose, CA 8.57 14.87 

Orange County, CA  9.21 14.22 

Los Angeles-Long Beach, CA 9.85 10.60 

San Francisco, CA 12.65 16.95 

New York, NY 20.30 6.69 

Jersey City, NJ 21.02 3.93 
Source:  U.S. Census Bureau and NRI. 
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Table 4.  Control Variables 

 

Variable Description Expected Relationship 

to DV 

Data Source 

Residential Construction Cost 

Index 

Residential Construction Costs Location Factor - R.S. Means Residential Cost 

Data 

% Rental % of Units that are rentals + U.S. Census, SF 3 

% 4-Bedroom % of Units with four or more bedrooms - U.S. Census, SF 3 

% Single Family % of Units that are single-family, detached homes - U.S. Census, SF 3 

% 2 to 4 units % of Units in structures of 2 to 4 units + U.S. Census, SF 3 

% 5 Units % of Units in structures of 5 or more units + U.S. Census, SF 3 

# Households Number of households - U.S. Census, SF 3 

% High Income % of Households with income > 2.5 times Avg. 

(across sample) Median Household Income 

- U.S. Census, SF 3 

% Poverty Poverty Rate - U.S. Census, SF 3 

% Single Parent % Households that are single-parent with kid(s) - U.S. Census, SF 3 

% < High School % Population with < high school degree - U.S. Census, SF 3 

% High School to Associate % Population with high school to Associate’s 

degree level of education 

- U.S. Census, SF 3 

% Age 22 to 29 % Population that is 22 to 29 years of age - U.S. Census, SF 3 

% Age 30 to 39 % Population that is 30 to 39 years of age + U.S. Census, SF 3 

% Age 40 to 64 % Population that is 40 to 64 years of age + U.S. Census, SF 3 

% Age 65+ % Population that is 65 or more years of age  U.S. Census, SF 3 

% Black % Households that are Black, non-Hispanic - U.S. Census, SF 3 

% Hispanic % Households that are Hispanic - U.S. Census, SF 3 

% Asian % Households that are Asian, non-Hispanic - U.S. Census, SF 3 
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Table 5.  Descriptive Statistics (n = 310) 
 

 Absolute Change  

(2000 – 1990) 

 Mean 

Std. 

Deviation 

Dependent Variables   

Affordable Rentals
a
 11.30 18.15 

Affordable-Available Rentals
a
 1.76 10.69 

   

Independent Variables   

Sprawl Measures:   

Density (Population per developed acre
2
) -0.54 0.48 

% Population in low-density tracts
 

1.44 5.80 

   

Residential Construction Cost Index -1.25 4.30 

% Rental -1.94 1.66 

% 4-Bedroom 1.81 1.43 

% Single Family 1.21 1.85 

% 2 to 4 Units -0.69 0.74 

% 5 Units -0.18 1.18 

# Households 34,764 56,518 

% High Income 2.71 1.37 

% Poverty -1.04 1.70 

% Single Parent 1.30 0.63 

% < High School -5.38 2.42 

% High School to Associate 1.64 2.80 

% Age 22 to 29 -2.05 1.16 

% Age 30 to 39 -1.84 0.96 

% Age 40 to 64 4.45 1.10 

% Age 65+ 0.25 0.89 

% Black 0.73 1.17 

% Hispanic 1.89 2.11 

% Asian 0.53 0.85 

a. Per 100 very low-income renter households.
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Table 6.  Correlations between ∆ Sprawl and ∆ Affordable Rental Units per 100 Very Low-

Income Renters (1990 to 2000; n = 302) 
 

 ∆ Affordable ∆ Affordable-

Available 

   

∆ Density (population / acre
2
) -.166*** -.227*** 

% Population in low-density tracts  .267***  .213*** 

   
Note:  * p < .10; ** p < .05; *** p < .01. 

 

 

 

Figure 2.  Scatterplot of Change in Affordable-Available Units by Change in Density 

(linear R
2 

= .052) 

 

 
 

 



 32  

Table 7.  Regression Coefficients; DV =  ∆ Affordable and Affordable-Available Rentals per 100 Renters, 2000 – 1990 
 (1) (2) (3) (4) 

 DV = ∆ Affordable DV = ∆ Affordable-

Available 

DV = ∆ Affordable DV = ∆ Affordable-

Available 

∆ Sprawl, 2000-1990
 

    

Density (population / acre
2
) -2.406 (2.039) -1.897 (1.168)   

% Population in low-density tracts
 

  0.127 (0.186)  0.109 (0.104) 

     

∆ Housing, 2000-1990:     

Residential Construction Cost Index  0.241 (0.220)  0.155 (0.116)  0.286 (0.217)  0.190 (0.115) 

% Rental  4.178 (0.883)***  1.914 (0.558)***  4.135 (0.886)***  1.877 (0.563)*** 

% 4-Bedroom -0.056 (0.934) -0.715 (0.543) -0.064 (0.939) -0.715 (0.543) 

% Single Family  1.356 (0.693)*  0.929 (0.365)**  1.286 (0.684)*  0.871 (0.359)** 

% 2 to 4 Units -3.612 (1.398)** -0.569 (0.738) -3.396 (1.427)** -0.385 (0.754) 

% 5 Units  0.451 (1.141)  0.769 (0.672)  0.409 (1.144)  0.742 (0.690) 

     

∆ Population, 2000-1990:     

# of Households (10,000s) -0.521 (0.231)** -0.532 (0.146)*** -0.528 (0.233)** -0.536 (0.148)*** 

% High Income -0.781 (1.161) -0.118 (0.647) -0.715 (1.156) -0.065 (0.646) 

% Poverty -2.885 (0.688)*** -0.036 (0.929) -2.655 (0.711)***  0.150 (0.429) 

% Single Parent -4.377 (2.061)** -3.514 (1.063)*** -4.493 (2.082)** -3.609 (1.067)*** 

% < High School  0.723 (0.978) -0.211 (0.567) 0.760 (0.996) -0.177 (0.575) 

% High School to Associate  0.176 (0.942) -0.360 (0.548) 0.261 (0.953) -0.292 (0.551) 

% Age 22 to 29 -5.651 (1.543)*** -2.621 (0.876)*** -5.567 (1.540)*** -2.555 (0.878)*** 

% Age 30 to 39  2.780 (1.887)  1.884 (1.065)*  3.014 (1.873)  2.050 (1.053)* 

% Age 40 to 64  1.089 (1.753)  1.136 (0.969)  1.314 (1.741)  1.315 (0.952) 

% Age 65+ -0.462 (1.467)  0.178 (0.894) -0.353 (1.434)  0.259 (0.872) 

% Black  0.982 (0.887)  1.494 (0.598)**  1.099 (0.886)  1.584 (0.601)*** 

% Hispanic -1.094 (0.814)  0.134 (0.488) -0.971 (0.820)  0.236 (0.503) 

% Asian -1.849 (1.664) -0.764 (0.926) -1.965 (1.680) -0.859 (0.914) 

Constant 16.132* 2.950 17.042 -3.654 

(Adjusted) R-Squared 0.350 0.374 0.348 0.371 

N 302 302 302 302 
Note:  Affordable-Available units are affordable and currently occupied by a very low-income household or vacant.  Independent variables are measured as 

absolute change in variable.  Robust standard errors in parentheses.  * p < .10; ** p < .05; *** p < .01 (two-tailed). 
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Table 8.  90% Confidence Intervals for Sprawl Coefficients 

 

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

 DV = ∆ Affordable DV = ∆ Affordable-

Available 

DV = ∆ Affordable DV = ∆ Affordable-

Available 

∆ Sprawl, 2000-1990
 

    
Density (population / acre

2
) -5.771 to 0.959 -3.825 to 0.031   

% Population in low-density tracts
 

  -0.180 to 0.433 -0.063 to 0.281 

Note: 90% confidence intervals coincide with the highest level of significance identified (p < .10) in table 7. 
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