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Abstract: 

 This paper examines the relationship between urban sprawl and the particular outcomes of urban 

sprawl which are basically travel and transportation outcomes in 2000. The 4 determination factors of 

sprawl index for 65 US largest metropolitan areas has taken into account  which had been calculated 

and collected by Reid Ewing, Rolf Pendall, Don Chen (2002) and used in their research. In the first 

part of this research, we will apply correlation studies to see the statistical significant associations 

between variables to make it easies to justify the argument that one variable causes or contributes to 

another. In the next, we will use multiple regression analysis to test for significant relationship 

between dependent and independent variables. 

Introduction: 

 Carruthers and Ulfarson define urban sprawl as ‘characterized by the low density suburban style development 

patterns that have been the dominant model of growth in the United States over the last 50 years.’ They also talk about 

the state and regional programs which are basically aim to reduce the urban sprawl.  Their hypothesis is rely on the 

efficacy of this approach by examining the relationship between governmental fragmentation and several measurable 

outcomes of urban development; density, urbanized land area, property values and public expenditures on 

infrastructures. They emphasize the importance of the governmental institutions in terms of urban development and 

sprawl. They concluded that political fragmentation contributes to urban sprawl via Tiebout mechanism, which force 

growth to the urban fringe as potential residents are priced out of land markets. They also found that fragmentation is 

associated with lower densities and higher property values but has no direct effect on public service expenditures. As a 

result, the strong connection between political fragmentation and urban sprawl suggest that they have significant 

potential for altering the outcome of development in United States metropolitan areas. 

 



 In fact, when one searches the literature about urban sprawl, he or she may encounter different respects of the 

definition of urban sprawl, mostly hard to differentiate urban growth from urban development. Conceptual definitions 

of urban sprawl and urban development differ from one researcher to another that confuses readers. If the purpose is 

the most compact controlled and coordinated development within the urban areas, finding a best solution to the urban 

sprawl is depend on the definition of urban sprawl and urban development.  

 

Statistical Technique and Data Collection 

 

 The crucial point of this study is defining the urban sprawl index. In this data set, urban sprawl index is defined 

with four factors representing density, land use mix, degree of centering, and street accessibility.  

Residential density is on everyone’s list of sprawl indicators but the characterization of the density may differ.  For 

example Ulfarson and Caruthers take population and employment and add them together to define the density in the 

metropolitan areas. In this dataset we observe that they took seven different variables to define the density factor 

(Table1). 

 

Table1. Variables Used to Define Sprawl Index 

 



In addition to density variable, Table1 also shows all the definitions and data sources of variables that determine the 

sprawl index.  

They accomplished defining the sprawl index via principal component analysis, an analytical technique which takes 

larger number of correlated variables and extracts a small number of factors that embody the common variance in the 

original data set.   

 

Data is based on 65 metropolitan areas of the United States which representing nearly half of the nation’s population. 

Table 2 shows all the rankings of these metropolitan areas respect to four different sprawl factors and overall sprawl 

index.  

 

Outcome measures attribute to sprawl are related to travel and transportation which are dependent variables in this 

analysis.  

 

Sprawl Outcome Measures: 

Vehicle   = vehicle per 100 households. 

Transit   = transit to work (%) 

Walk  = percentage of commuters walking to work 

Commute = mean journey to work time in minutes 

Delay  = annual hours of delay per capita 

Distance  = daily vehicle mile traveled per capita 

Fatal  = annual fatal highway accidents per 100.000 persons 

Ozone  = fourth highest daily maximum 8-hour average ozone level 

 

Finally the following variables were used to control for influences on travel other than those of the built environment. 

 

Control Variables: 

Pop  = metropolitan area population (MSA or PMSA) 

Hhsize  = average household size for the metro area 

Workage = percentage of population of working age in the metro area (20-64 years) 

Income  = per capita income in the metro area 

 

 

 

 

 

 

 



Table2. Rankings of Density, Land Use Mix, Degree of Centering, and Street Accessibility and overall Sprawl 

Index over 65 Metropolitan Areas of United States  

 

 

 

 

 

 

 



Scatter plots, Regression Lines, and Simple Correlation Coefficients for Selected Outcomes 
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First test of this study is checking the assumption of linearity between the index and different outcomes. His 

study reveals that the relationship between sprawl index and transportation outcomes appears fundamentally linear. 

After that, I regressed each outcome on the index and the set of control variables. Results are represented in the Table3. 

Regression coefficients and t-statistics appear across from their respective independent variables (with standard errors 

in parentheses). Adjusted R2 statistics appear at the bottom of the table. 



Table3. 

 
The overall sprawl index shows strong and statistically significant relationships to six outcome variables. All 

relationships are in the expected directions. As the index increases (sprawl decreases), average vehicle ownership, 

daily VMT per capita, annual traffic fatality rate, and maximum ozone level decrease to a significant extent. At the 

same time, shares of work trips by transit and walk modes increase to a significant extent.  

 

The index is not significantly related to either average commute time or annual traffic delay per capita. Both outcomes 

are a function primarily of metropolitan area population, and secondarily of other sociodemographic variables. Big 

metros generate long trips to work and high levels of traffic congestion. After controlling for population size and other 

sociodemographic variables, sprawl does not appear to have a marginal relationship to either outcome. 

 

After this, next step is relying on the analysis included all four sprawl factors. Each outcome was regressed on the four 

factors plus the standard set of control variables. Results are presented in Table4.  Density factor has the strongest and 

most significant relationship to travel and transportation outcomes. Center factor has the next most significant 

environmental influence on these outcomes and it is inversely related to annual delay per capita and traffic fatality rate. 

Mix factor is significant in only two cases and land use mix is significant in only two cases as well.  

 

When we look at the overall results we notice that average commute time and annual delay per capita are not 

significantly related to the overall sprawl index, they are significantly related to individual sprawl factors. One 



possible explanation: Individual sprawl factors pull these outcomes in opposite directions, the streets factor being 

directly related to both outcomes while the mix factor is inversely related to average commute time and centers factor 

is inversely related to annual delay per capita. The two effects may cancel each other out. 

 

Table4. 
 

 
 

Conclusion 
 

The relationships found between urban sprawl and traffic and transportation related problems appear to 

increase in more sprawling areas. The regression results reveals that people drive more, have to own more cars, breath 

more polluted air, face greater risk of traffic fatalities, and walk and use transit less in place with more sprawling 

development patterns.  


