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Abstract

Exurban areas are defined as contiguous census tracts having a density above a 
minimum surrounding 59 large urban areas. The sizes of exurban areas in terms of both 
land area and number of housing units varied widely in 2010. Absolute size is related to 
the size of the urban area. When the ratios to the urban area sizes are taken as the 
measures of exurban development, this changes to a modest negative relationship, with 
smaller urban areas having relatively larger exurban areas. Exurban areas are larger in 
the Northeast and South and smaller in the West. Areas where urban and exurban 
expansion is limited, as by an arid climate, have smaller exurban areas. Areas vary 
considerably in the amount of development at urban densities. Simple regression 
models do well in predicting exurban land area and housing units. Changes in exurban 
size from 2000 to 2010 ranged from significant declines to large increases and were not 
related to urban size and change and only weakly related to region. Changes were 
lower for areas located on large bodies of water.

Introduction

Exurban areas are generally understood to be those portions of metropolitan 
areas lying beyond the more-or-less continuously built-up urban areas in which the 
residents have significant ties to the urban areas, such as through commuting. A modest 
number of studies have examined various aspects of exurban areas and their residents. 
These studies, however, have defined exurban areas and exurbanites in very different 
ways.

As part of my research on urban patterns for 59 large urban areas from 1950 to 
2010, exurban areas were delineated around the urban areas for each of the census 
years. Census tracts were considered to be part of the exurban area if they formed an 
area contiguous to the urban area and met a minimum density threshold. A previous 
paper described the development of this definition (Ottensmann 2017).

This paper is the first of two papers describing these exurban areas. This paper 
focuses on the current exurban areas in 2010 and their changes over the previous 
decade. The following paper will look at the longer-term evolution of the exurban areas 
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from 1950 to 2010. After a brief discussion of some of the prior studies of exurban areas, 
the paper proceeds to describe the data being used and the definitions of the urban and 
exurban areas. This is followed by two sections addressing aspects of the sizes of the 
exurban areas in 2010 and the changes in those areas from 2000 to 2010.

Studies of Exurban Patterns

Studies of various aspects of exurban areas have been published over the years. 
These works have addressed varying aspects of exurban areas and residents. Some have 
focused on the social characteristics of exurbanites, for example, the original study by 
Spectorsky (1955) and a later articles by Davis and Nelson (1994) and Nelson and 
Sanchez (1999). Especially in the mid-2000’s, numbers of articles examined the electoral 
politics of residents of exurban areas, including Brownstein and Rainey (2004) and 
Texeira (2006). Still other works looked at the settlement patterns of exurban areas. 
Lamb (1983) addressed what he called “exurban sprawl.” Berube, et al. (2006) and Clark, 
et al. (2009) also examined exurban patterns. And a surprising number of studies looked 
at wildlife in exurban areas, such as the study of white-tailed deer by Storm, et al. (2007).

Most of the studies considering the actual patterns of exurban development have 
been fairly limited with respect to their analysis and conclusions. Lamb (1983) examined 
the proportion of urban growth over a decade occurring within and outside 
incorporated places with populations of 1,000 or more within exurban counties or 
portions of counties. The growth not in these areas was considered exurban growth or 
sprawl. He found the highest exurban growth to be in the Northeast and the lowest in 
the West. He considered a number of hypotheses to explain levels of exurban sprawl. 
Lamb found that low moisture levels, which would be associated with less-accessible 
groundwater supplies, were related to lower levels of exurban sprawl.

Theobald (2001, 2005) considered the extent of areas having exurban densities 
(also urban, suburban, and rural densities). He notes the growth of those areas he 
considers exurban. However, he is looking at block groups throughout the United 
States, not limiting the areas he considers to be “exurban” by any sort of relationship to 
urban areas. Resort areas far from cities are classified as exurban, for example. This is 
not consistent with the meaning of exurban as it is being used here (and by most 
others).

Nelson and Sanchez (2005) focused on the effect of containment policies on 
limiting exurban development by examining changes in block group densities. In 
addition to consideration of containment established by policy, they also considered the 
effect of what they called “natural” containment resulting from oceans, mountains, 
public ownership, and water supply. They found both types of containment to be 
associated with lower levels of exurban development.
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Clark, et al. (2009) used very fine-grained population estimates to examine both 
the amount and spatial configuration of areas having exurban densities within the non-
urban portions of Metropolitan Statistical Areas (MSAs), which they term the 
“commuter shed.” Like Lamb, they found higher proportions of the commuter shed 
exurban in the Northeast, lower exurban levels in the West,  with great variation across 
individual metropolitan areas. Looking at correlations with a variety of metropolitan 
area characteristics, some of the strongest relationships were between the proportion 
exurban and population density in the commuter shed (pretty obvious), the area of the 
urbanized area, and the percent of workers commuting more than 30 minutes.

Johnson and Shifferd (2016) examined changes in the distribution of the United 
States population among cities, suburbs, exurbs, and rural areas from 1990 to 2010, with 
exurban areas being defined as the portions of MSAs outside the largest Urbanized 
Area. For the exurban areas, they report the peculiar result of the percentage increasing 
from 1990 to 2000 and then decreasing in the following decade. These changes could 
easily have resulted from the major changes made in how these areas are defined, with 
the new Urbanized Area definition first applied for the 2000 census, while to 2010 
census was the first to be reported using the new Metropolitan Area definition.

By far the most comprehensive study of exurban patterns is the work by Berube 
and his coauthors at Brookings (2006). They defined exurban areas using multiple 
criteria, including density, commuting, and rate of growth. They found areas in the 
South and Midwest had higher levels of exurbanization than those in the Northeast and 
West as measured by the ratio of exurban to urban population. They also mention the 
possible effects of constraints on urban and exurban expansion such as mountains and 
deserts. Areas were found to vary widely in both the size of the exurban population and 
the ratios to urban population. Greenville, Grand Rapids, and Knoxville were areas 
with greater exurban development, while Salt Lake City, San Diego, San Jose, and 
Miami had lower levels of exurbanization. Rates of population growth were not clearly 
related to exurban development.

In considering these findings, it is important to keep in mind that every study 
defined exurban areas differently. And these definitions are likewise different from the 
one being used here. See the discussion in my paper on defining the exurban areas 
(Ottensmann 2017).

Data and Definition of Exurban Areas

Understanding the definition and delineation of exurban areas requires 
knowledge of the data being used and the definition of the urban areas that represent 
the starting point. The urban patterns research uses a dataset that was developed with 
data on numbers of housing units in census tracts for large urban areas in the United 
States from 1950 to 2010. The tracts for urban portions of metropolitan areas were 
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identified within the Combined Statistical Areas (CSAs) as delineated by the Office of 
Management and Budget for 2013 (U.S. Bureau of the Census 2013). CSAs were used 
rather than the more commonly employed Metropolitan Statistical Areas (MSAs) as it 
was felt they more properly represented the full extent of the metropolitan areas, 
including those instances in which 2 or 3 MSAs should more properly be considered to 
be parts of a single area. For those MSAs which were not incorporated into a CSA, the 
MSA was used.

The 59 CSAs and MSAs with 2010 populations over one million were selected for 
the creation of the dataset. A number of these areas had multiple large centers 
associated with separate urban areas that had grown together. This posed the issue of 
identifying those cases in which a second or third urban area could be seen as 
sufficiently large in relation to the largest area to be considered an additional center. The 
decision was made by comparing the populations of census Urbanized Areas (either 
from the current census or the last census in which the areas were separate) with the 
largest area. A center was considered to be an additional center if its population were 
greater than 28 percent of the population of the largest area. The three areas included 
with the lowest percentages were Akron (with Cleveland), Tacoma (with Seattle), and 
Providence (with Boston).

The primary data source for this research was the Neighborhood Change 
Database developed by the Urban Institute and Geolytics (2003). This unique dataset 
provides census tract data from the 1970 through 2000 censuses, with the data for 1970 
through 1990 normalized to the 2000 census tract boundaries. Population and housing 
unit data from the 2010 census were added by aggregating the counts from the 2010 
census block data (U.S. Bureau of the Census 2012).

Housing unit densities—the numbers of housing units divided by the land areas 
of the tracts in square miles—are used in this research rather than the more commonly 
employed population density measure for two reasons. Housing units better represent 
the physical pattern of urban development as they are relatively fixed, while the 
population of an area can change without any changes in the stock of housing. Other 
studies of urban patterns have made similar arguments for choosing housing units over 
population, for example Galster, et al. (2001); Theobald (2001); Radeloff, Hammer, and 
Stewart (2005); and Paulsen (2014).

Using housing units also allows the extension of the analysis to census years 
prior to 1970. The census includes data on housing units classified by the year in which 
the structure was built, and these data are included in the Neighborhood Change 
Database. The 1970 year-built data can be used to estimate the numbers of housing units 
present in the census tracts for 1940, 1950, and 1960. Several prior studies have used the 
housing units by year-built data to make estimates for prior years in this manner, 
though they have used more recent census data to make the estimates, not the earlier 
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1970 census data (Radeloff, et al. 2001; Theobald 2001; Hammer, et al. 2004; Radeloff, 
Hammer, and Stewart 2005).

Sources of error in these housing unit estimates for earlier years from the year-
built data arise from imperfect knowledge of the year in which the structure was built 
and from changes to the housing stock due to demolitions, subdivisions, and 
conversions to or from nonresidential uses. These errors increase for estimates farther 
back in time. Numbers of housing units for 1970 to 1990 were estimated from the 2000 
year-built data and compared with the census counts in the Neighborhood Change 
Database. The judgment was made that estimates 2 decades back involved acceptable 
levels of error, but this was not the case for 3 decades back. As a result, the decision was 
made to use the housing unit estimates for 1950 and 1960 but not for 1940.

Urban areas were defined for each census year from 1950 to 2010 consisting of 
those contiguous tracts meeting a minimum housing unit density threshold. For the 
definition of Urbanized Areas for the 2000 and 2010 censuses, a minimum population 
density of 500 persons per square mile was required for a block or larger area to be 
added to an Urbanized Area (U.S. Bureau of the Census 2002, 2011). Using the ratio of 
population to housing units for the nation in 2000 of 2.34 persons per unit, a density of 
500 persons per square mile is almost exactly equivalent to 1 housing unit per 3 acres or 
213.33 units per square mile. This was used as the minimum urban density threshold. 
Note that this is a measure of gross density, not lot size, as the areas of roads, 
nonresidential uses, and vacant land are included.1

Exurban areas are then defined as those census tracts with a density greater than 
1 housing unit per 15 acres that are contiguous to the urban area or to other exurban 
area tracts. The extent of the exurban area is limited to the area of the CSA or MSA 
within which the urban area is located. The development and rationale for this 
definition is discussed in detail in the paper on defining exurban areas (Ottensmann 
2017).

It is possible for small numbers of tracts with densities right at the urban or 
exurban density thresholds to exceed the minimum in one census year and fall just 
short the following census. This can happen as a result of either errors in the counts or 
the actual lost of units from the stock. To provide a consistent pattern to the expansion 
of these areas over time, the rule is imposed that if a tract does not meet a density 
minimum to be designated urban or exurban in one year, it cannot be so designated in 
earlier years. The decision was to establish the rule in this direction rather than saying 
“once urban (or exurban), always urban (or exurban) in the future,” because the more 
recent housing unit counts are assumed to generally be more accurate.

!  More detail on the construction of the dataset and the delineation of the urban areas is provided in 1
Ottensmann (2014).
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Sizes of Exurban Areas

The analysis begins with the sizes of the exurban areas in 2010 in terms of both 
land area and number of housing units. Summary statistics for the sizes of the exurban 
areas are presented in Table 1. The first two rows give the values for the absolute 
magnitudes of land area in square miles and number of housing units. The sizes of the 
exurban areas vary over extremely wide ranges. The smallest exurban in terms of both 
land area and housing units was Albuquerque, with an area of only 171 square miles 
and under 19,000 housing units. The largest exurban area, perhaps not surprisingly, was 
New York at nearly 8,000 square miles and over 1.2 million housing units.

Table 1. Summary Statistics for Exurban Area Land Area and Housing Units in 2010.

That Albuquerque and New York were the smallest and largest exurban areas 
suggests that size of the exurban area might depend on the size of the urban area. And 
looking at the other largest exurban areas would seem to confirm this, as New York is 
followed by Washington-Baltimore, Boston-Providence, and Atlanta for the largest in 
terms of land area. Los Angeles displaces Atlanta in the top four in terms of housing 
units. But with Greensboro—Winston-Salem—High Point fifth largest, the relationship 
of the size of the exurban area to urban area size becomes less clear. And a look at the 
smallest exurban area adds more ambiguity. Included with Albuquerque among the five 
smallest exurban areas in terms of land area are Fresno, San Diego, Tucson and Las 
Vegas, not all especially small urban areas. However, there is a generally strong 
relationship between exurban area size and urban area size, with correlations of 0.76 for 
land area and 0.81 for housing units.

The relationship of exurban to urban size suggests that it may be more useful to 
consider the variation in the exurban sizes relative to their urban areas. The lower 2 

Mean Median Minimum Maximum

Exurban Area Land Area 
(square miles)

1,765 1,330 171 7,766

Exurban Area Housing Units 239,911 177,754 18,851 1,258,298

Ratio of Exurban Area Land 
Area to Urban Area Land Area

2.48 1.95 0.34 7.85

Ratio of Exurban Area 
Housing Units to Urban Area 
Housing Units

0.34 0.22 0.03 1.39
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rows in Table 1 present summary statistics for the ratios of exurban to urban land areas 
and housing units. The ratios of exurban to urban land areas range from a low of 0.34 
for Miami-Fort Lauderdale-West Palm Beach to a high of 7.85 for Knoxville. In other 
words, the exurban areas ranged from a third of the size of their urban area to nearly 8 
times larger. The ratios for housing units were, of course, much smaller because the 
exurban areas are less dense than the urban areas. But the range was equally large, from 
0.03 for Miami to 1.39 for Knoxville. Joining Knoxville on the lists of the 5 areas with the 
highest ratios for both land area and housing units were Grand Rapids, Greensboro, 
and Greenville-Spartanburg, all smaller urban areas. This suggests relative exurban size 
might be inversely related to the size of the urban areas. And this was borne out, with

Figure 1. The Smallest (Miami-Fort Lauderdale-West Palm Beach), Median (Portland), 
and Largest (Knoxville) Exurban Areas in Terms of the Ratio of Exurban Land Area to 
Urban Area Land Area (areas approximately to scale).
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modest negative correlations of -0.34 and -0.32 for land area and housing units 
respectively, both significant at the 0.05 level.

Maps showing the urban and exurban areas for several areas illustrate the extent 
of the relative variation in size. Figure 1 shows these areas, at approximately the same 
scale, for the area with the smallest exurban area relative to the urban area, Miami, for 
the area that was the largest, Knoxville, and for Portland, with the median ratio of 
exurban land area to urban land area.

Other areas with relatively relatively smaller exurban areas in terms of either 
land area or housing units (smallest 5 in terms of one or both) included San Diego, 
Phoenix, Las Vegas, and Albuquerque. Several of these were also among the smallest in 
absolute terms. This suggests that the size of exurban areas might be related to region. 
Table 2 presents the mean ratios of exurban area land areas and housing units to the 
exurban levels broken down by census region. The pattern is consistent for land area 
and housing units. The relative sizes of exurban areas were greatest, on average, in the 
Northeast and South regions. Exurban areas in the Midwest were smaller. But by far the 
smallest exurban areas relative to their urban areas were in the West, with mean ratios 
less than half those in the Northeast and South.

Table 2. Mean Ratios of Exurban Area Land Area and Housing Units to Urban Area 
Land Area and Housing Units in 2010 by Region.

This variation by region raises the question of what might be causing the 
differences in exurban area size. Ironically, a clue can be found with Miami, where the 
exurban area (and the urban area) are blocked from expansion toward the west by the 
Everglades (and of course to the east by the Atlantic Ocean). Could there be other 

Region

Ratio of Exurban 
Area Land Area to 
Urban Area Land 

Area*

Ratio of Exurban 
Area Housing 
Units to Urban 
Area Housing 

Units

Northeast 3.08 0.43

Midwest 2.38 0.32

South 2.93 0.41

West 1.31 0.15

Total 2.48 0.34

   * Differences significant at the 0.05 level
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barriers to exurban area expansion for metropolitan areas in the West? Several factors 
could have such an effect. The very arid climate may make extensive exurban 
development dependent on water from wells less feasible, requiring reliance on public 
water supplies (with water often brought in from a distance) that are only extended to 
areas as they become completely developed and urban. Mountain ranges can serve as 
barriers to exurban and urban expansion. And some urban areas are adjacent to 
extensive tracts of federal lands not open to exurban or urban development.

Unfortunately, all three of these factors are present in numbers of metropolitan 
areas in the West, making it impossible to distinguish separate effects. Subjective 
estimates were made of the extent to which urban expansion is blocked by mountains or 
federal lands to varying degrees. Arid climate could be assessed more objectively, 
identifying urban areas with average annual rainfall of less than 20 inches per year. A 
listing of those areas with arid climates is in the Appendix. All of the areas are in the 
West region with the exception of El Paso, which while in the South in Texas, is as far 
west as you can get in that region. All three of these factors were significantly related to 
the ratios of exurban to urban land areas and housing units, with much lower ratios for 
the affected areas.

Because the arid climate measure is the one objective factor, the breakdown of the 
ratios for the areas with arid and non-arid climates is presented in Table 3. The mean
exurban to urban ratios are far lower for the areas with arid climates. For ratios of land

Table 3. Summary Statistics for Ratios of Exurban Area Land Area and Housing Units 
to Urban Area Land Area and Housing Units in 2010 for Areas with and without an 
Arid Climate.

Arid Climate Non-Arid Climate All Areas

Ratio of Exurban Area Land Area to Urban Area Land Area

Mean 1.14 2.75 2.48 **

Minimum 0.48 0.34 0.34

Maximum 2.18 7.85 7.85

Ratio of Exurban Area Housing Units to Urban Area Housing Units

Mean 0.13 0.38 0.34 *

Minimum 0.04 0.03 0.03

Maximum 0.20 1.39 1.39

   * Difference significant at the 0.05 level

   ** Difference significant at the 0.01 level
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areas, the difference is 1.14 to 2.75 and for housing units, the relative differences are 
even greater, 0.13 to 0.38. The maximum values in both cases are far less than the mean 
ratios for the areas without an arid climate, nearly 2 to 1 for the housing unit ratios. The 
differences in means between the arid and other areas are statistically significant. Once 
again, it is important to emphasize that the role of arid climate cannot be distinguished 
from possible effects of mountains or public lands as barriers.

While the tracts in the exurban area need only exceed the minimum exurban 
density threshold, more developed areas can be embedded in the exurban areas ranging 
from subdivisions to small towns and cities to even other Urbanized Areas. The extent 
of such more highly developed areas within the exurban areas varied widely with the 
land area in tracts exceeding the urban density minimum ranging from none to 806 
square miles and the greatest number of housing units in such tracts exceeded half a 
million, as shown in the summary statistics in Table 4. Most of the areas were 
concentrated in the lower portions of these ranges. 

Table 4. Summary Statistics for Exurban Area Land Area and Housing Units in Urban 
Density Tracts in 2010.

The land areas and counts of housing units in the urban density tracts are very 
highly correlated with the total size of the exurban area and thus add little to the 
analysis. More interesting are the proportions of the exurban land area and housing 
units in these more intensely developed areas, with the summary statistics shown in the 
lower rows of Table 4. About one-fifth of the exurban land area was in urban density 
tracts in the area with the highest proportion (Fresno), with the average less than one-
tenth. Proportions of exurban housing units in those tracts were, of course, much higher 
because these were the higher density tracts. The maximum was two-thirds of the 
housing units (Los Angeles) with the mean and median just about at one-third. The two 

Mean Median Minimum Maximum

Exurban Land Area in Urban 
Density Tracts (square miles)

156 105 0 806

Exurban Housing Units in 
Urban Density Tracts

89,040 55,122 0 542,231

Proportion Exurban Land Area 
in Urban Density Tracts

0.08 0.07 0.00 0.22

Proportion Exurban Housing 
Units in Urban Density Tracts

0.32 0.32 0.00 0.66
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areas with no urban density tracts were Albuquerque and San Diego. There was little 
pattern in the types of areas with low and high levels of urban density development. 
Among the areas with lower levels of development were places as diverse as 
Birmingham and Cincinnati, while New Orleans and Dayton were among those that 
were higher. 

The proportions for both land area and housing units in urban density tracts 
were modestly correlated with the number of exurban housing units (0.28 and 0.38, both 
significant), not surprising as they imply denser development. Correlations with 
exurban land area, however, were not significant. The mean proportions also did not 
vary significantly by region or by the presence of barriers. So there is considerable 
variation in the extent of urban density development in exurban areas, but with no 
observed regularities.

The findings are pulled together in regression models predicting the land areas 
and numbers of housing units in the exurban areas in 2010. Table 5 gives the results. The 
size of the urban area was directly related to the size of the exurban area. For the first 
model predicting exurban land area, the land area of the urban area is the first predictor.

Table 5. Regression Models Predicting Exurban Area Land Area and Housing Units 
in 2010 (Standard Errors in Parentheses).

Independent Variable
Dependent Variable

Exurban Area Land 
Area (square miles)

Exurban Area Housing 
Units (thousands)

Urban Area Land Area 1.266 *** —

(0.138)

Urban Area Housing Units (thousands) — 0.131 ***

-0.012

Arid Climate -933.830 ** -119.951 **

(294.088) (41.075)

Proportion of Exurban Housing Units in 
Urban Density Tracts

— 207.022 *

(102.384)

Constant 786.839 *** 55.128

(176.693) (35.632)

R2 0.644 *** 0.727 ***

   * p < 0.05,  ** p < 0.01,  *** p < 0.001
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And since location in an area with an arid climate is associated with smaller exurban 
areas, this is included as a dummy variable. The very simply model performs 
surprisingly well in accounting for the variation in exurban land areas, with an R2 value 
of 0.64. Both predictors were statistically significant. One square mile of urban land area 
was associated with slightly over that, about 1.3 square miles of exurban land area. And 
exurban areas with arid climates were over 900 square miles smaller.

For the model predicting the number of housing units in the exurban areas, 
housing units in the urban area was the first predictor, followed by arid climate. A third 
independent variable was added to this model. The proportion of the total exurban 
housing units in urban density tracts is related to exurban housing units and been 
included as a predictor to capture this variation in the intensity of exurban 
development.

The model predicting exurban housing unit density performs very well, with an 
R2 value of 0.73. All three of the predictors are statistically significant. One thousand 
housing units in the urban area were associated with about 130 units in the exurban 
area. (Obviously the exurban number will be much smaller, as exurban densities are 
much lower than urban densities.) Exurban areas with arid climates had on average 
about 120,000 fewer housing units. And an increase of one-tenth in the proportion of 
exurban housing units in urban density tracts was associated with over 20,000 
additional exurban housing units.

Changes in Sizes of Exurban Areas

This section addresses the changes in the land areas and numbers of housing 
units in the exurban areas from 2000 to 2010. Exurban areas can, of course, expand as 
census tracts at the edge of the exurban area see more development, increasing their 
densities above the exurban minimum. Such expansion can also result in the addition of 
tracts that had already met the exurban (or even urban) density threshold but were not 
contiguous to the exurban area and become contiguous with the additional of other 
newly exurban tracts. Finally, it is important to note that unlike urban areas, the 
exurban areas can also lose census tracts, land area, and the included housing units. 
This occurs as exurban tracts adjacent to the urban area experience additional 
development so that their densities exceed the urban density threshold and the tracts 
are incorporated into the urban area. The measures of change considered here are net 
change in land area and housing units for the exurban areas, resulting from both the 
additions and removals of tracts in the exurban areas.

Table 6 presents basic summary statistics for the net changes in land areas and 
housing units for the exurban areas from 2000 to 2010. The first two rows give the 
absolute change, the latter rows the percentage change. As was the case for the sizes of 
the exurban areas, wide variation exists in the magnitudes of the changes. The mean 
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change in exurban land area was about 267 square miles but ranged from a decline of 
430 square miles to an increase of 1,270 square miles. The greatest drop in housing units 
was over 320,000 units. The largest increase was over 165,000, and the mean was about 
31,000 units.

Table 6. Summary Statistics for Change in Exurban Area Land Area and Housing 
Units from 2000 to 2010.

The three exurban areas with the greatest declines in land area over the period 
were Boston, Miami, and San Diego, among the larger areas. (San Diego dropped to 
fifth in terms of housing unit decline.) But on the lists of the ten areas with the greatest 
declines in both land area and housing units are Albany-Schenectady-Troy, Fresno, and 
Tampa-St. Petersburg. So it’s not just larger areas that saw their exurban areas become 
smaller. Birmingham saw the largest increase in exurban land area while Washington-
Baltimore had the biggest jump in exurban housing units. Los Angeles was second on 
both. So at the top as well, not an obvious pattern in the types of areas with the greatest 
increases.

Changes in exurban land area and housing were not related to the size of the 
urban area in 2000 in terms of either land area or housing. Correlations were not close to 
being significant. The largest was 0.07; the magnitudes of the other were much smaller. 
The changes were also not related to the size of the exurban area in 2000. None of those 
four correlations were close to being statistically significant either.

The next question involved the possible relationship of the change in the size of 
the exurban area to the change in the urban area over the same period. Reasonable 
arguments can be made for a relationship in either direction. A rapidly growing urban 
area might reasonably be associated with rapid growth in the exurban area as well, as 
both areas are part of an integrated metropolitan system. On the other hand, a rapidly 

Mean Median Minimum Maximum

Change in Exurban Area Land 
Area (square miles)

267 169 -430 1,270

Change in Exurban Area 
Housing Units

31,153 33,396 -321,569 165,410

Percentage Change in 
Exurban Area Land Area

40.8 15.7 -32.4 495.4

Percentage Change in 
Exurban Area Housing Units

40.6 22.1 -69.5 584.4
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growing urban area could result in the conversion of greater amounts of exurban land 
to urban, producing a decline in the exurban area.

Correlations were computed between change in exurban land area and housing 
units and the change in urban area land area and housing units. None of these 
correlations were statistically significant. It seems as if the two opposing hypothesized 
effects of urban growth on exurban change may be cancelling one another out, at least 
on average. Obviously for individual areas, one effect or the other might dominate, as in 
the case of the exurban decline for Miami and the increase for Washington-Baltimore.

Percentage changes varied even more widely than absolute change. Both exurban 
land area and housing units had a mean change of just over 40 percent. The greatest 
declines were over 30 percent for land area and nearly 70 percent for housing units. One 
area, New Orleans saw a huge increase of nearly 500 percent in land area and even 
more in housing units and was a clear outlier.

The value for New Orleans deserves an explanation. Two tracts at the edge of the 
2000 exurban area that were not exurban in 2000 experienced very small increases in 
density that put them over the exurban minimum in 2010. These tracts were in turn 
contiguous to fairly extensive groups of tracts that already met the exurban (and for 
some, the urban) density threshold in 2000 but were not then contiguous to the exurban 
area. So small changes in 2 tracts led to a much larger number of tracts being added to 
the exurban area. This was a substantial addition of 823 square miles to the exurban 
area but it still left New Orleans with an exurban area in 2010 that was smaller than the 
mean for all areas. The huge percentage increase arose from the  fact that New Orleans’ 
2000 exurban area was extremely small, only 166 square miles, the third smallest 
exurban area in that year.

This points out a significant problem with the percentage changes in exurban 
area size. Percentage changes are, of course, dependent on the base starting value as 
well as the change. As has been observed, sizes of exurban areas vary widely. Similar 
changes to exurban land areas and housing units can result in very different percentage 
changes for areas of very different sizes. Indeed, there was a significant negative 
correlation of -0.33 between the percentage change in exurban land area and the land 
areas of the exurban area in 2000. For this reason, further consideration of exurban area 
change will focus exclusively on the absolute changes, not the percentage changes.

Once again the mean changes in exurban size by region are examined, with the 
results in Table 7. The areas in the Northeast had on average the smallest increases and 
greatest declines in both land area and housing units. The South had the largest means, 
though just by a small amount over the West in number of housing units. But there is a 
lot of variation within each region so that overall the means are not significantly 
different from one another across regions with the analyses of variance for both land 
area and housing units. Both means for the areas in the Northeast were significantly 
different from the means for areas in the other regions combined. This was also the case
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Table 7. Mean Change in Exurban Area Land Area and Housing Units from 2000 to 
2010 by Region.

for the mean change in exurban land area in the South. So weak evidence is present that 
exurban areas grew more slowly in the Northeast and more rapidly in the South.

The final question involves the effects of barriers on the amounts of exurban 
growth. An arid climate was found to be associated with smaller exurban area land 
areas and fewer housing units. This was also the case for mountains and extensive areas 
of public lands, though the specific effects of these factors could not be distinguished as 
many areas had these three characteristics in common. Change in exurban land area and 
housing units was not, however, significantly related to any of these factors. Exurban 
changes were, however, related to the location of the area on a major body of water—
the Atlantic or Pacific Ocean, Gulf of Mexico, or one of the Great Lakes. (These areas are 
are listed in the Appendix.) Table 8 presents the summary statistics. Exurban areas 
located on one of the major bodies of water increased on average 121 square miles in 
land area while the other areas had a mean over twice that, 325 square miles.  And the 
former group on water actually experienced a mean decline of 1,800 housing units 
while the other areas grew by an average of nearly 45,000 housing units. The differences 
are statistically significant. So it is possible that the body of water limits the rate at 
which exurban expansion occurs, though of course other characteristics common to 
those areas could be responsible as well.

Conclusions

Few characteristics of metropolitan areas vary as widely as the extent of exurban 
areas. Exurban land areas ranged from under 200 square miles to nearly 8,000 square
miles, while the number of housing units went from under 20,000 to over one million.

Region
Change in Exurban 
Land Area (square 

miles)

Change in Exurban 
Area Housing Units

Northeast 19 * -18,497 *

Midwest 287 30,351

South 392 * 43,617

West 178 42,299

Total 267 31,153

   * Mean significantly different from mean for other areas at 0.05 level
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Table 8. Summary Statistics for Change in Exurban Land Area and Housing Units 
from 2000 to 2010 for Areas on and Not on a Major Body of Water (Ocean, Gulf of 
Mexico, Great Lake).

The size of the exurban areas was strongly correlated with the size of the urban areas. 
Accounting for differences in the size of urban areas, the ratios of exurban to urban land 
areas went from about 0.8 to nearly 8, and the housing unit ratios from 0.03 to almost 
1.4. The largest ratio for housing units was literally 50 times larger than the smallest. 
This is consistent with the wide variation found by Berube, et al. (2006). Also, the area 
with the lowest ratio of exurban to urban, Miami, was on their list of the least exurban 
areas, while the area with the highest ratio, Knoxville, was among their most exurban.

Looking at regional differences, areas in the Northeast and South were most 
exurban and the West had the least exurban areas. Lamb (1983), Berube, et al. (2006), and 
Clark, et al. (2009) all agree that exurban development is low in the West. Lamb and 
Clark and coauthors also had exurban high in the Northeast, but the Berube group saw 
the South as more exurban.

The role of barriers limiting the extent of urban and exurban expansion was 
identified in multiple previous studies. This study reports lower levels of exurban 
development associated with an arid climate, also noting the similar association with 
the presence of mountains and public lands, which greatly overlap with arid climate.

Not explicitly considered in the exurban studies reviewed were the amounts and 
proportions of the exurban land area and housing units in areas of urban density. 
Indeed, some of the exurban definitions excluded these areas. The closest was the 
reporting of the association between the proportion of the commuter shed exurban and 

On Major Body of 
Water

Not on Major 
Body of Water

All Areas

Change in Exurban Area Land Area

Mean 121 325 267 *

Minimum -430 -57 -430

Maximum 948 1,270 1,270

Change in Exurban Area Housing Units

Mean -1,848 44,511 31,153 *

Minimum -321,569 -9,224 -321,569

Maximum 144,682 165,410 165,410

   * Difference significant at the 0.05 level
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the exurban area population density by Clark, et al. (2009) There was extensive variation 
in the extent of urban density land and housing units, but no clear variation by size and 
region.

Given the limited findings on exurban area size and the great variation, it was 
interesting that simple regression models were quite effective in predicting exurban 
size. Two variables, the urban area land area and an arid climate (a dummy variable) 
accounted for nearly two-thirds of the variation in exurban land area. For exurban 
housing units, urban housing units, arid climate, and the proportion of units in urban 
density tracts accounted for nearly three-quarters of the variation.

Considering the change in the size of exurban areas over the preceding decade, 
again great variation was observed. Change in exurban land area ranged from a drop of 
over 400 square miles to an increase of over 1,200. The greatest decline was over 300,000 
housing units and the maximum growth was 165,000. Percentage changes varied even 
more but were problematic because some very small bases for the starting values in 
2000. Change was not clearly related to either the size of the urban area at the start of 
the period or the change in the size of the urban area over the period, a finding 
consistent with Berube, et al. (2006). Looking at regional differences, the much smaller 
increases (and greater declines) for exurban areas in the Northeast is most striking. Arid 
climate, mountains, and public land were not related to the changes in the size of the 
exurban areas, but the location of the area on a very large body of water (an ocean, Gulf 
of Mexico, or one of the Great Lakes) was negatively associated with exurban 
expansion. It is not clear as to why this difference from exurban area size.

The findings related to the sizes of exurban areas are generally consistent with 
those from previous studies, especially encouraging since all of the studies have used 
different definitions of exurban. Fewer studies have looked at change. The differences in 
definitions may affect measures of change more, and at least once study was certainly 
affected by the changes in the definitions of Urbanized Areas and MSAs. This study has 
the advantage of using consistent definitions for the urban and exurban areas for each 
year. And this sets a starting point for the following paper, which will examine exurban 
change from 1950 to 2010.
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Appendix: Lists of Areas with Barriers to Development

Table A. Areas with Arid Climates (Less Than 20 Inches Annual Rainfall).

Albuquerque  
Denver  
El Paso  
Fresno  
Las Vegas  
Los Angeles  
Phoenix  
Salt Lake City-Ogden-Provo  
San Diego  
Tucson  
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Table B. Areas Adjacent to Large Bodies of Water (Oceans, Gulf of Mexico, Great 
Lakes).

Boston-Providence  
Buffalo  
Chicago  
Cleveland-Akron  
Grand Rapids  
Hartford  
Houston  
Jacksonville  
Los Angeles  
Miami-Fort Lauderdale-West Palm Beach  
Milwaukee  
New York  
Norfolk-Virginia Beach  
Rochester  
San Diego  
San Francisco-Oakland-San Jose  
Tampa-St Petersburg  
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