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Abstract:

Exurbia is a settlement form that is receiving increased attention in both academia and the
popular press. Researchers have developed an understanding of the magnitude of this settlement
pattern; we turn our focus to the spatial pattern or configuration of this development. How can
we characterize the spatial imprint of exurbia? Do metropolitan exurban footprints vary
significantly across U.S. regions? Are there notable associations between variations in exurban
pattern and characteristics of metropolitan areas? To answer these questions, we first identify
and measure exurban areas across all metropolitan areas of the U.S. using a spatially explicit
population database developed by Oakridge Laboratory (LandScan raster data with an average
cell size of approximately 0.67 square km). We quantify variations in exurban settlement
patterns across U.S. metropolitan statistical areas (MSAS) using spatial measures that capture the
size, shape, and relative location of exurban development. We find that metropolitan exurban
patterns are indeed heterogeneous, with some types following regional trends and others not.
Third, we develop a typology of exurbia by MSA using a cluster analysis that groups
metropolitan exurban areas by their spatial pattern. Using this typology, we profile eight MSAs
that are representative of the different exurban patterns. Results reveal significant associations
between exurban pattern characteristics and socio-economic and locational characteristics of
MSA:s, including average household income, commuting time, and jurisdictional fragmentation.
The findings indicate that exurbia is functional component of the urban system. And these
findings suggest that exurban development patterns may follow one of several possible
trajectories of change over time. However, substantial heterogeneity across exurban regions also
exists, suggesting that local conditions matter in determining regional outcomes and that exurban
areas are unlikely to converge to a homogeneous extended urban form. Finally, when examining
exurbia, there are regional trends, but when we examine the physical pattern or configuration of
exurbia, correlations between exurban development and regions disappear



Introduction

Exurbia is a settlement form that is receiving increased attention in both academia
(Brown, Johnson, Loveland and Theobald 2005) and the popular press because of its rapid
growth and pervasiveness. Exurbia grew nearly sevenfold in transitional metropolitan counties
between 1950 and 2000 and nearly tenfold in the counties adjacent to metropolitan areas (Brown
et al. 2005). Urbanization is outstripping population growth, resulting in people using more land
per person (Fulton, Pendall et al. 2001). As US urban areas decentralize and the majority of the
growth occurs at the edge (Berube and Forman 2002), exurbia is created. Exurbia, therefore, is
part of the urban system in the US. It is part of the urban-rural continuum, perhaps as a separate
type or perhaps as suburbs of the suburbs. Regardless, it does have a relationship in the
dynamics of the urban system, and the interaction of the system’s core and periphery.

A number of approaches to defining exurbia exist. Common themes can be culled from
these definitions, including: exurbia as a mix of rural and urban land uses; exurbia as low-density
development; exurbia as the commuting zone of a large, urbanized area; exurbia as a settlement
form somewhere between the suburbs and truly rural areas; and exurbia as a place of transition
(Spectorsky 1955; Patel 1980; Lamb 1983; Morrill 1992; Nelson 1992; Davis, Nelson et al.
1994; Nelson and Sanchez 1997; Audirac 1999; Theobald 2001; Berube 2006). Most
commonly, exurbia is conceptualized as a place of transition between urban and rural, located
between the suburbs and truly rural areas, and within the commuting zone of a large, urbanized
area.

When examining population growth and change across the United States (US), we often
parse space into regions such as the rust-belt and the corn-belt, the Southwest and the Northeast,
and the like. But does the pattern of exurban development follow these typical regional
classifications? Although there appears to be some regional trends in decentralization of
population (Berube and Forman, 2002), we do not know much about the actual pattern of
decentralization across regions or metropolitan areas. Furthermore, the related regional
characteristics that may be associated with pattern relative to the gross amount of development,
independent of its distribution, remain unclear.

The motivation for this research is simple. The emergence of exurbia as a dominant
pattern in the urban system requires us to pay attention to it. The goal of this paper is to provide
a better understanding of the variation exurban pattern of US metropolitan statistical areas
(MSAs or metro areas) and if metropolitan-level processes are associated with different patterns.
Specifically, the objectives are to address the following research questions: Is there variation
between the exurban patterns found in US metro areas? If so, which metro areas are most like
others and vice versa? What metro-level processes/conditions are associated with exurbia? Our
first descriptive exurban paper was presented last year at 52" Annual North American Meetings
of the Regional Science Association, Las Vegas, NV. This paper uses the same exurban
definition and pattern classification, and then builds from there to address the questions above®.
The following sections of this paper cover literature that reviews the metro-level characteristics
associated with exurbia, the study area used, methods, findings and discussion, and conclusions.

! The 2005 paper by Clark, J., R. McChesney, D. Munroe and E. Irwin entitled “Spatial Characteristics of Exurban
Settlement Pattern in the U.S.” can be found at: http://exurban.osu.edu/papers.htm#National



Metro-level Characteristics Associated with Exurbia

Metro-level, or urban system-wide, characteristics and processes are often associated
with exurban growth, sprawl? (a related development) and urban decentralization. The following
are the themes of these characteristics that are reviewed in this section: regional population
dynamics, economic structure, regional infrastructure and urban form, governance, natural
resources, and regional variation. Many of these factors occur in tandem, and can be mutually
reinforcing. The purpose is to review likely metro-level conditions that are related to
exurbanization and then examine if any of these regional processes are also related to the overall
pattern signature of the metro area. Other papers, such as Burchfield et al. (2006), provide a rich
literature reviews on the topic.

US population dynamics over the past couple decades has translated into a
decentralization of population from our core urban centers. Fulton, Pendall et al. (2001) found
that high-density metropolitan areas and those that are growing slowly consume more land for
urbanization. Residential choice behavior leads to households with the means to move away
from the central city to do so, either as flight from blight or to get a piece of the American
Dream, creating declines in the central city. Or, perhaps it is a desire to be near natural
amenities, such as climate, topography or water that drives the move (McGranahan 1999;
Shumway and Otterstrom 2001). Advances in transportation reduce commuting costs, make it
even easier to live further away (Mieszkowski and Mills 1993). Natural evolution theory posed
by Mieszkowski and Mills (1993) is fueled by rising incomes. Rising incomes allow people to
separate themselves and locate in new communities on the fringe (Brueckner 2000). Brueckner
(2000) argues that market failures, which are associated with taking into account the value of
open space when it is converted to urban use, lead to decentralization. Another market failure
that is not taken into account in residential decision-making is congestion. Increased use of
roadways is associated with commuting and other costs of services that are not incorporated into
the personal costs of commuting and therefore does not affect residential decision-making
(Brueckner, 2000). This is exacerbated by the pervasive development of ring-roads and growth
of other automobile oriented infrastructure increases accessibility to outer areas (Burchfield,
Overman et al. 2006)

In his famous 1956 article, Tiebout explains how the mobility of homeowners pushes
local governments to adjust local policies to achieve the optimal community composition.
Collectively, the impact of many “small box” governments making daily decisions regarding
land use can result in a more fragmented, decentralized urban system. This can have negative
effects that are realized in the urban form (Pendall 1999; Fulton, Pendall et al. 2001; Carruthers
2003; Byun and Esparza 2005). Local governments often have the authority to implement their
own growth controls, without consideration of regional dynamics or the effects these land use

2 |t is important to distinguish exurbia from the notion of suburban sprawl. The word “sprawl,” despite its popular
appeal, is an imprecise term used for different urban forms. “Sprawl” promotes the idea that the development is
attached to or extending from something, with amoeba-like arms. In reality, exurbia merely needs to be only loosely
within proximity of urban areas so that exurbanites can experience urban benefits when they want to. The pattern of
exurban development typically occurs scattered and in traditionally rural areas, regardless, perhaps, of the
suburbanization pattern.



tools may have on neighboring jurisdictions (Byun and Esparza 2005). Growth controls lead to a
tight housing market and therefore, growth and development spill over from growth-controlled
locales to their non-growth controlled neighbors. Therefore, the more political fragmentation in
a metropolitan area, the greater the likelihood of spillovers and suburban sprawl! (Byun and
Esparza 2005). Specifically in regards to land use policy, Pendell (1999) examined land use
controls and their impact on sprawl. He found that land use controls such as low-density only
zoning and building permit caps affect how land is developed.

In addition to people decentralizing, industry and job dispersal has also been occurring
the last two decades (Nelson, Drummond et al. 1995; Gordon, Richardson et al. 1998;
Burchfield, Overman et al. 2006). As employment decentralizes, people follow jobs out from the
urban center, and more jobs in turn follow the people (Carruthers and Vias 2005). Over a one-
third of workers work more than ten miles from traditional central business districts (Glaeser and
Kahn 2001). In their 1992 study, Thurston and Yezer found that the suburbanization contributes
to the decentralization of the service, transportation, and communication and public utilities
sectors. They found that the manufacturing sector does not follow this trend. As people and jobs
decentralize, new urban centers develop on the fringe. McMillen and Smith (2003) developed an
empirical model of sub-center formation. Sub-centers are places with significantly higher pop
than surrounding areas and have an effect on spatial structure (land prices, etc). Sub-center
formation impacts urban form. As sub-centers develop, people are able to live further and
further from the urban core because the commutershed grows exponentially. Sub-centers, or
edge cities, are bustling economic and job centers, and create new and promising markets
(Garreau 1994). The number of sub-centers rise with increase population and commuting costs,
and result in polycentric urban areas (McMillen and Smith 2003).

Changes in the sectoral makeup of metro economies have led to fundamental changes in
urban form. Economic diversification and growth in services in the early 1980s led to a new
wave of suburbanization. Agglomeration economies in turn have strong implications for intra-
metropolitan location. Growth in advanced services, such as business and financial services and
other functions requiring direct contact with clients, contributed to the emergence of a
polycentric urban form (Coffey and Schearmur 2001). Aspects of regional infrastructure that
accompany these sectoral shifts can also contribute to decentralization. For instance, increases in
the use of information technology may lessen the locational advantage of a central business
district if it serves as a substitute for face-to-face communication (Gordon and Richardson 1997).
The empirical evidence on this point is mixed, however. For example, Sohn et al. (2002) find
that limited accessibility of well-equipped information networks exerted an agglomerative effect
on firm location at the zipcode level in metropolitan Chicago.

Several authors have studied regional trends in urban decentralization, suburbanization
and exurbanization. For instance, Berube and Forman (2002) examined suburbanization across
the US. They describe the core cities of the Mid-west to be “hollowing-out,” with growth
occurring on the fringe. The South’s fringe grew rapidly in the 1990s, but did not experience the
same emptying in the core. The Northeast is land locked and has some downtown
neighborhoods growing, while the West generally has growth occurring in all part of the region
(core and suburbs). Berube (2006) also examined exurbia in isolation. He found that the South
and Midwest are more exurbanized than the Northeast and West. Reviewing maps in the study



by Brown et al (2005) (they do not use the same regional divisions) it appears that the South,
eastern portion of the Midwest, and the Northeast have experienced tremendous amounts of
exurbanization (as they define it). Fulton, Pendall et al. (2001) focused their study on sprawl and
found that the West has most dense metropolitan areas, and the South is growing in population
but sprawling as well, but not nearly as bad as the Northeast and Midwest (which have older
metropolitan areas). Otterstrom (2001) also describes the West as the most concentrated in
1990s. He describes the East South Central region as the most dispersed. Glaeser and Kahn
(2001) contend that the South also has the most job sprawl.

Perhaps these trends are a result of the Northeast and Midwest being settled first and
having their “frontiers” close (Otterstrom 2001). A significant population dispersion occurred
between 1790 and first decade of the 1900s, the years of frontier expansion (Otterstrom 2001).
The Northeast and Midwest are now in the "equilibrium seeking stage," while the west is still in
urban amplification/rural decline phase (Otterstrom 2001). The South and West are now the
major population and growth centers. They are not built-out like the Northeast (Frey 2005).

As mentioned earlier, many of these factors are related to one another. For instance,
Glaeser and Kahn (2001) significant relationship between job decentralization and political
fragmentation. Also, economic restructuring to service-based industries in the West is related to
natural amenities, which in turn are both related to income growth population growth patterns
(Shumway and Otterstrom 2001). To what extend do these characteristics follow exurban
pattern or vice versa? For this study, we examine the relationship between each metro
characteristic and exurban pattern to provide a basis from which to take research related to the
exurban footprint and the question of the relationship between function and form.

Study Area

The extent of the study area for this analysis is the lower 48 United States (see Map 1).
We are interested in defining the US “exurban field”: the areas of the US in which exurban
development takes place. We began by defining the outer boundary of the exurban field using
the metropolitan statistical areas defined in 2003 by the US Bureau of the Census. There are 356
MSA:s in the lower 48 states, comprised of 1,080 counties. MSAs are geographic areas that
consist of the county or counties associated with at least one core urbanized area with a
population of at least 50,000, plus adjacent counties having a high degree of social and economic
integration with the core, as measured through commuting ties with the counties containing the
core. Thus, the MSA delineation provides an approximate geographical extent of the
commutershed that corresponds to large urbanized areas in the U.S.

To isolate the exurban field within MSAs, we omitted the more densely populated areas.
In the U.S., urbanized areas are densely settled areas (typically at least 1,000 people per square
mile) with a population of at least 50,000 people. Using Geographic Information Systems (GIS),
we remove the urbanized areas from the MSAs. In addition, we omitted non-developable land
by removing major water bodies and federal lands (including National Forests, Bureau of Land



Management lands, National Wildlife Refuges, National Parks and Wilderness Areas).® The
remainder area is the less densely populated area of MAs, what we refer to as the U.S. exurban
field. This method of identifying the exurban field delineates the exurban field based on the
notion of a potential commutershed, and, it captures those areas that that are dependent on
urbanized areas, but are not already urbanized.

Data

With this definition in hand, data from the 2003 LandScan population distribution model,
created by the US Department of Energy’s Oak Ridge National Laboratory (UT Battelle, LLC,
2005), were used to describe the spatial characteristics of exurban settlement patterns located
within the exurban field. The LandScan model estimates worldwide ambient populations at a
30” by 30” resolution (approximately 0.69 square km in the lower 48 states), which is the finest-
scale global population data produced to date (Bhaduri, Bright, Coleman & Dobson, 2002). The
model spatially allocates population on this grid by assigning a probability coefficient to each
cell, which is then applied to census counts. The probability coefficients for each cell are based
on factors that contribute to population density, e.g. transportation networks, land cover, slope,
and nighttime lights.

We then collected secondary data on the following metro-level characteristics: urbanized
area size, average urbanized area population density, exurban road density, percent of workers
commuting more than thirty minutes; natural amenity index; average household income; percent
of employment within one mile of the central business district (CBD); percent of jobs in
professional and management services; percent of jobs in finance, insurance, information and
real estate; average agricultural sales per acre; the density of local governments; and, population
change between 1990 and 2000.*

Methods
This section addresses the methods used to identify exurbia, categorize exurban pattern,

cluster metropolitan exurban types, and to examine regional characteristics that are associated
with these exurban types. To identify the pattern of exurban settlement using data on population

® The spatial data for federal lands, major water bodies, and state, county and urbanized area boundaries were
obtained from the National Atlas of the United States of America, US Department of the Interior:
http://www.nationalatlas.gov/maplayers.html.

* Data on population, urbanized area size, average urbanized area population density, commuting times, and average
household income were taken from the 2000 US Population Census (www.census.gov). Data on the road mileage
by county were obtained from US Department of Transportation (USDOT) (Office of Highway Policy Information,
USDOT, 2005). Employment data for 2000 by zip code were acquired using the Economic Census “Zip Code
Business Patterns” (Bureau of the Census, 2000). The central business districts (CBDs) used in this analysis are
those that were delineated in the 1982 Economic Census Geographic Reference Manual (Glaeser, Kahn & Chu,
2001). Because this is the most recent data available, only those CBDs in metropolitan areas that existed in 1982 are
identified in this study. The 1982 CBDs were attributed to the appropriate 2003 MAs. To calculate the percent of
metropolitan employment that is located within one mile of the central business district, an area-weighted
assignment was made for zip codes that crossed the one-mile CBD buffer boundary. Data on number of employees
is from the 2003 US County Business Patterns (www.census.gov). The amenity index was downloaded from the
USDA Economic Research Service website — http://www.ers.usda.gov/Publications/AER781/. Finally, John
Carruthers (Carruthers and Ulfarson, 2006) shared his jurisdictional fragmentation data.



density, a classification scheme is necessary. We assigned a density class and settlement type for
each cell according to the categorization found in Table 1. While any classification scheme is to
some extent ad hoc, the definition for the medium density class used here to quantify exurban
settlement patterns generally reflects lot sizes typified by the “hobby farms” that can support
houses without sewer connections, in addition to reflecting densities suggested by other
researchers (Daniels 1999; Theobald 2001; Wolman, Galster et al. 2005). Maps 2 and 3 provide
illustrations of these categories for selected metropolitan exurban regions.

To consider the spatial configuration of individual exurban patches and their spatial
relation with other patches, we identified the patch shape, size and contiguity as the three most
important attributes of patches in the landscape. First, each exurban density patch was
categorized as one of three possible shapes: single cell, linear or clumped. Second, each patch
was categorized as either small or large relative to the regional median size, where region refers
to one of the four US Bureau of the Census regions (East, South, Midwest and West). Third,
contiguity of an exurban patch was measured by whether or not a more dense settlement type is
within a two cell distance. This three-by-two-by-two classification scheme results in ten unique
shape-size-contiguity combinations that describe the spatial configuration of exurban settlement
patches. Figure 4 illustrates the corresponding three by two by two matrix. This matrix also
identifies a natural rural-urban continuum of the various combinations from most rural-like
exurban development (1) to most suburban-like exurban development (10). This rank ordering is
indicated by the arrow in Figure 1.

To develop the metropolitan exurban types, a cluster analysis was conducted.
Specifically, a hierarchical clustering was used in SPSS, Average Linkage between Groups, that
minimizes variation within groups using standardized variables. (See Figure 2 for a description
of SPSS’s Average Linkage between Groups.) The natural log of the following variables was
used: total area of exurban-density settlement in kilometers; total population of the metropolitan
area; percentage of exurban-density settlement in each of the ten pattern types (see Figure 1). In
addition, standardization of variables enables all variables to have an equal impact on the
computation of distances. Therefore, it is easier to interpret the relative contribution of each
variable to the cause of variation between cases. For each metropolitan exurban type, the most
characteristic metropolitan area for that pattern is selected by examining differences from the
mean pattern.

One-way ANOVA was conducted to identify statistically significant differences among
the metropolitan area clusters (F-test significant at .05 level results in rejection of the null
hypothesis that means of all groups are equal).

Findings and Discussion

As reported in an earlier paper (Clark, McChesney et al. 2005), the total estimated
exurban settlement in the exurban field is 173,291 square kilometers, with the South having the
most exurban settlement type at 80,441 square kilometers, then the Midwest at 39,206 square
kilometers, the Northeast coming in third with 30,307 square kilometers, and finally the West
has the least amount of exurban settlement type. To indicate the extent of exurbia compared to
urban areas, the following lists the amount of exurban settlement type divided by urbanized areas



by region: South —9.69, Midwest — 9.12, Northeast — 8.47 and the West — 7.83. The higher the
ratio, the more deconcentrated (in general) the urban system is in form. This follows the general
findings of previous research noted above regarding the regional differences in population
decentralization. However, the average amount of exurban settlement pattern by metropolitan
area is greatest in the Northeast, at 673 square kilometers, followed by the South at 544 square
kilometers, the Midwest at 446 square kilometers, and then finally the West at 310 square
kilometers. While the South has the most exurban settlement, the Northeast MSAs, on average,
have the most exurban settlement. The Midwest has the second highest ratio of exurban to urban
settlement. The West follows as expected on all measures.

A key factor we wished to investigate was the evidence for significant regional variations
in pattern. Figure 3 illustrates the average exurban settlement type (sg. km.) by exurban pattern
by region, using only contiguity and shape pattern qualities for simplicity. (Refer back to Figure
1 for a description of pattern types.) The Northeast region has the most exurban settlement type,
followed by the South, the Midwest and finally the West. The Northeast, proportionately has the
most contiguous exurban settlement, while proportionately the Midwest has the most isolated
exurban pattern. However, testing pattern (a rank-order of the amount of each of the ten patch
types) by Census region using a one-way ANOVA indicates that overall that there is no
significant difference between all four main US Census regions.

We then attempted to identify commonalities across MSAs according to the pattern of
exurban developing. Cluster analysis yielded eight clusters. Eight clusters were chosen for a
couple of several reasons. First, the cluster membership at eight was stable. Furthermore, eight
clusters was an efficient result. Finally, eight clusters were effective because it captured the
largest variation, without introducing too many types.

A listing of all cluster types, with all metropolitan areas is located in Appendix A. The
following table (Table 2) shows the type, the number of metropolitan areas in each type, total
exurban settlement in each type and the average amount of exurban settlement by metropolitan
area. The names of the types were chosen to reflect the pattern group. Two of the categories
have low membership. The pattern of these two clusters were distinct from all other clusters and
incorporating their few members with another cluster created too much variance in the new
combined cluster. Figure 4 illustrates the variation of average exurban settlement pattern by
metropolitan in each type. Table 3 provides the results of the ANOVA of metro-level
characteristics and the metropolitan exurban types. Finally, Table 4 presents the metro-level
characteristics that are statistically significant and their means by type. It is these three tables
and one figure that are used to describe each of the types in the following text.

The first type, Below Average Exurbia, Dispersed, Isolated and Linear has 44 MSAs,
located all across the country (Map 5) and accounts for 9,372 square kilometers. Elizabethtown,
KY is the most characteristic of this pattern type. What distinguishes this type the most regarding
pattern is that it has the highest average dispersed exurbia. Almost fifty percent the exurban
settlement is isolated. This type overall has a lower than average amount of exurbia, and lowest
average amount of exurbia by metropolitan. But, this type has a higher than average
exurban/urbanized area ratio, meaning that on average, the metropolitan areas in this type have
more exurban development given the size of their urbanized areas. This type has the smallest



urbanized areas and the lowest urbanized areas population, shorter commutes on average, the
lowest average household income, and lower number of local governments. Average Exurbia,
Dispersed, Isolated and Linear Exurbia has the second lowest percentage of employment in
finance, insurance and real estate and the lowest percentage of professional and management
jobs.

Below Average Exurbia — Contiguous exurban type has 27 metro areas as members and
accounts for 7,519 square kilometers. Again, these are found across the country, though not as
much in the western states (Map 6). Niles-Benton Harbor, Ml is the most characteristic
metropolitan of this type. This type has lower average amount of exurbia like Average Exurbia,
Dispersed, Isolated and Linear Exurbia. And like the previous type, it has a higher than average
exurban/urbanized area ratio. The general pattern is higher than average clumped, contiguous
exurbia. Like the previous type, this type has below average urban area size, population, and
population density. It also has below average income and the lowest percentage of employment
in finance, insurance and real estate and the second lowest percentage of professional and
management jobs. Below Average Exurbia, Contiguous has the high percent of jobs within three
miles of the central business district. The two major differences between this type and the
previous type is that Below Average Exurbia, Contiguous has a higher metropolitan population
and a more contiguous exurban form.

Next, is the Average Exurbia, Low Population type that has 57 metro areas as members.
This type is also found across the US like the previous two types, but has more of a coastal
presence (see Map 7). Average Exurbia, Low Population covers 12,764 square kilometers and
has lower than average exurban settlement per metropolitan at 224 square kilometers. Santa
Cruz, CA is the most characteristic of this pattern. This type is most near the national average
pattern. It also ranks just below average in most of the regional characteristics, such as income,
and employment in professional and management position and finance, insurance and real estate.
It has lower population on average and lower urbanized population, which are its main
distinctions from the next type.

The next metropolitan exurban type is Average Exurban Pattern, High Population,
which, as the name indicates is like the previous category, but with three main distinctions, the
pattern exhibits more isolated exurban development, it has a much higher metropolitan
population, and also a much higher urbanized area population. This type is found across the US,
but not as much in the south (Map 8). Having said that, Savannah, GA is the most characteristic
of the 71 MSAs that make up this type. This type is also near average pattern, but with a higher
amount of total exurbia, higher average exurban settlement per metropolitan area and a much
higher urbanized area population, and a higher average number of governments than previous
type. Average Exurban Pattern, High Population has the highest average population density of
urbanized areas of any type. Overall, this type has average population and income.

Nearly Unbound Contiguous Exurbia exurban type has the most members at 104 (Map
9). As such, Nearly Unbound Contiguous Exurbia has the greatest amount of at 74,389 square
kilometers. Its average amount of exurban settlement by metropolitan area is high, but still
under the Unbound Contiguous Exurbia type. Decatur, AL is the most characteristic of this type.
The pattern associated with this type is higher than average of clumped contiguous exurbia. This



type has the highest average urban area population and density of local governments. This type
is associated with higher than average metropolitan area population and commuting. There is
very little employment, relative to the other types, within three miles of the central business
district. Second to Unbound Contiguous Exurbia, this type has high percentage of jobs in
professional and management, and finance, insurance and real estate.

Unbound Contiguous Exurbia has 30 metropolitan areas associated with it, covering
37,038 square kilometers. Worcester, MA is the most characteristics of this type. Unbound
Contiguous Exurbia has by far the highest average amount of exurbia by metropolitan area. This
is one of the three types that demonstrates a regional trend (Map 10). Unbound Contiguous
Exurbia, as one may expect is concentrated more where we find the most exurban regions of the
country, the South and the Northeast. This type is most unlike the average pattern and is
dominated by continuous exurbia. This type has the highest 2000 metropolitan population, and
the largest urbanized areas. The urbanized areas are so large on average, that the immense
amount of exurbanization, when compared to the urbanized areas, is much lower than other
categories, with the exurban area/urbanized area ratio at 8.08. These metropolitan areas have the
highest commuting and the least amount of jobs within one miles of the central business district.
The highest percentage of professional and management jobs and finance, insurance and real
estate jobs are found here. It has the highest household income and the second highest number
of governments.

The High Amenities, Low Exurbanization metropolitan exurban type has sixteen
members, with Palm Bay, FL being the most typical of the pattern. This type is one of the two
types that showed a regional bias, concentrating in the south (Map 11). This type has the most
single and linear settlement pattern, but has the smallest exurban footprint when compared to
urbanized area size, at 5.24, and along with that ratio, the second smallest average exurban
footprint by metropolitan. As the name indicates, this type has the highest amenity indexes,
driven by water and winter temperatures.

The last metropolitan exurban type is Dispersed, Clumped Exurbia that has only seven
members. The most typical of this pattern is St. Cloud, MN. This type is grouped mostly in the
upper north central portion of the country (Map 12). The pattern exhibited by this cluster was
sufficiently different from all other clusters to warrant its own type. Almost all of the 3,097 sqg.
km. of this pattern is clumped, but unlike the Unbound Contiguous Exurbia, roughly 35% of the
landscape is isolated clumps. Overall, this type has low amenities and higher income when
compared to other types. It has the lowest percent of employment in professional and
management positions. Dispersed Clumped Exurbia has the smaller urbanized areas on average,
but the highest exurban/urbanized area ratio, at 19.22, meaning that on average, there is over
nineteen times the amount of exurbia than there is urbanized area in these metropolitan areas.
Dispersed, Clumped Exurbia has any characteristics that the Below Average Exurbia types have,
but aside from shape, it has much lower percentage of jobs close to the CBD and a higher
number of local governments.

In reviewing the eight different metropolitan exurban types, a continuum of exurbia

emerges to some extent: at one end are more isolated and smaller exurban settlements, while at
the other end is a vast a contiguous hyper-exurbia. Six of the eight exurban pattern types

10



identified here appear to fall along this continuum: Below Average Exurbia, Dispersed, Isolated
and Linear -> Below Average Exurbia, Contiguous Pattern >- Average Exurbia, Low Pop ->
Average Exurban Pattern, High Pop -> Nearly Unbound Contiguous Exurbia -> Unbound
Contiguous Exurbia. There are unique footprints associated with two metropolitan area types,
High Amenity, Low Exurbanization and Dispersed, Clumped Exurbia, that do not follow this
generalization and therefore warrant further exploration.

Many of the metro-level characteristics are either positively or negatively correlated
across the continuum of six exurban patterns (Table 4). For example, we find that XXX. In
addition, we find that some aspects of pattern appear to be more related to the metro-level
characteristics associated with population deconcentration and urban sprawl. The contiguous
patterns are perhaps more suburban, having a greater association with characteristics such as
higher population and higher incomes.

Finally, only three of the metropolitan exurban types are geographically clustered in
specific Census regions, Unbound Contiguous Exurbia, High Amenities, Low Exurbanization,
and Dispersed, Clumped Exurbia, but only Dispersed, Clumped Exurbia is isolated in just one of
the US Census regions. One potential explanation as to why Unbound Contiguous Exurbia is
concentrated in the Northeast is that were settled first and had their “frontiers” closed first, but
this would need to be examined further (Otterstrom 2001). High Amenities, Low Exurbanization
occurs where these amenities are available. We have yet to develop a hypothesis as to why
Dispersed, Clumped Exurbia is concentrated in the upper Midwest.

Conclusions

Exurbia is not only increasing in size, but it is increasingly a concern of urban, suburban,
and exurban communities in a given urban system because of the dynamics that connect these
areas. In this paper we examine the configuration of exurbia by metropolitan region and the
variation in exurbia from one metropolitan area to the next. We then group together metro areas
according to this configuration and explore metro-level characteristics and their association with
these groups, or types. Our typology therefore is based on pattern, not process or metropolitan
characteristics.

We find that exurbia is a part of the urban system; i.e., that exurban pattern is indicative
of intraregional processes. There are clear associations between the type of exurban pattern and
metropolitan-level variables that signal urban deconcentration. For example, higher urbanized
area population density, higher ratio of exurban land to urbanized land area, and greater
economic diversification in the growth in services are all associated with exurban pattern.
Furthermore, the exurban footprint is associated with many regional processes known to shape
metropolitan area urban form, such as governmental fragmentation, employment decentralization
and new economic diversification. These findings demonstrate a correspondence between
exurban development patterns and the underlying processes associated with urban systems. As
such, it is possible that the type of exurban pattern associated with a particular metro area can
change over time and that commonalities across metropolitan areas can change as the functional
urban system transforms.
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While it appears that six of the eight exurban pattern types represent a continuum of
exurbia, it is not necessarily true that this continuum represents a single trajectory over time
along which exurban areas evolve. Indeed, our findings suggest multiple possible trajectories
that may apply to different types of exurban regions. In particular, regions associated with the
exurban pattern types that fall to the far left and far right of Table 4 seem to be fundamentally
different from those in the middle, which are more associated with characteristics that are
commonly associated with urban deconcentration and urban sprawl. In contrast, the
correspondence between the characteristics of these regions and their exurban pattern is not fully
explained by traditional suburbanization theories. For example, Below Average Exurbia,
Contiguous Pattern has one of the highest exurban area/urbanized area ratios at 9.86, but does
not rank high in decentralized employment or long commutes.

Clearly other factors are significant contributors to pattern since the correlation of
characteristics across exurban pattern types is not perfect. For example, we omit zoning and
other growth management policies, which clearly can affect regional exurban patterns.

When we examine the total amount of exurban development, there are regional trends (at
least, “region” according to the census definitions), but when we examine the physical pattern or
configuration of exurbia, correlations between exurban development and regions disappear. This
is telling of the need to go beyond descriptive analysis examining these trends on a region-by-
region basis and attempt to compare, contrast and illustrate metropolitan areas that have similar
functional form instead. Furthermore, because this paper only provides a descriptive analysis,
more research is needed to examine how these functional systems are formed and how they
behave.
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