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Abstract

Exurban areas are defined as contiguous census tracts having a density above a 
minimum surrounding 59 large urban areas and have been delineated for each census 
year from 1950 to 2010. In every year, the sizes of exurban areas in terms of both land 
area and number of housing units varied widely. Most dramatic was the increase in the 
sizes of the exurban areas over that period, with both mean land area and mean housing 
units over 6 times larger by 2010. Exurban area size is related to the size of the urban 
areas, but exurban areas have grown more rapidly. The size of exurban areas relative to 
their urban areas as measured by the ratios of exurban to urban land area and housing 
units increased steadily. These mean relative sizes varied by region with the Northeast 
by far the highest in 1950, but with mean exurban-urban ratios in the South catching up 
by 2010. Areas in the West have consistently low exurban area sizes relative to their 
urban areas, with one factor being arid climate for some of these areas limiting exurban 
expansion.

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 research on urban patterns for 59 large urban areas from 1950 to 2010, 
exurban areas have been 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 2017a).

This paper is the second of two papers describing these exurban areas. The 
previous paper focused on the current exurban areas in 2010 and their changes over the 
prior decade (Ottensmann 2017b). This paper examines the longer-term evolution of the 
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exurban areas from 1950 to 2010. After a brief discussion of some of the earlier 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 the descriptions of the exurban areas 
and how they changed over the 60-year period.

Studies of Exurban Patterns1

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 later articles by Davis, Nelson, and Dueker (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, was 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 was looking a block groups throughout the United 
States, not limiting the areas he considered to be “exurban” by any sort of relationship 
to urban areas. Resort areas far from cities were 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, 

 This literature review section and the following section describing the data and definition of exurban 1

areas are repeated from the earlier paper “Exurban Areas Around Large Urban Areas in the U.S. in 2010” 
in order that this paper can be self-contained and not require reference to that paper.

!2



public ownership, and water supply. They found both types of containment to be 
associated with lower levels of exurban development.

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 termed the 
“commuter shed.” Like Lamb, they found higher proportions of the commuter shed 
exurban in the Northeast, lower exurban levels in the West,  and 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 and the new 
Metropolitan Area definition first used for reporting the 2010 census.

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 2017a).

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 
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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 
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, 

!4



though they have used more recent census data to make the estimates, not the earlier 
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.2

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 
2017a).

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 2

Ottensmann (2014).
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Exurban Areas from 1950 to 2010

This section presents the results describing the exurban areas for each census 
year from 1950 to 2010, producing a picture of how those areas have changed and 
evolved over time. This begins with the absolute sizes of the exurban areas with respect 
to both land area and number of housing units. Next comes consideration of the relative 
sizes in comparison to the urban areas using the ratio of the exurban to urban area sizes. 
Those mean ratios vary for the region of the country in which the area is located and 
differently over time for the various regions. Finally, the analysis for the 2010 exurban 
areas showed size to be affected by the presence of barriers to development including 
location in an area with an arid climate, so this is considered across the period as well.

Table 1 presents basic summary statistics for the sizes of the exurban areas for the 
59 areas in each of the years. Very obvious are the dramatic increases in exurban area 
sizes over time. The mean for 1950 was just 233 square miles and increased to 1,765 
square miles by 2010. Large variations in size could be seen for each decade. In 1950, the 
smallest exurban area had a land area of only 5 square miles, while the largest had an 
area of 1,983 square miles. Note that the largest area in 1950 was not much greater than 
the mean for all areas in 2010. Just like the mean, the minimum and maximum values 
increased over time. However, most of the increase in the maximum land area, which 
was always for the New York exurban area, had occurred by 1990.

A generally similar pattern can be seen for the statistics for the numbers of 
housing units in the exurban areas. From 1950 to 2010, the mean number of units 
increased from about 40,000 to 240,000. Again wide variation in numbers of housing 
units existed across the exurban areas, from about 700 units to 430,000 units in 1950. 
And while patterns of steady increase existed for both the minima and maxima up to 
1990, the last two decades saw variance from this pattern. From 1990 to 2010, the 
smallest exurban area, Albuquerque in each year, had a housing unit decrease in the 
first decade and then a big increase, relatively speaking, for 2010. The largest urban 
area, New York, had the largest number of housing units in 2010, had almost as many in 
1990, but then dropped somewhat in 2000. One further detail: While New York was the 
largest exurban area in terms of land area in every year, this was not the case for 
housing units. In 1970, Boston had the largest number of exurban housing units with 
New York in second. New York did lead in all other years.

Based on the summary statistics, it is hardly surprising that the trends for both 
exurban land area and housing units, obtained by regressing all of the observations on 
time, were highly statistically significant. The changes per decade from the estimated 
regression coefficients were 266 square miles for land area and 34,973 for housing units.
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Table 1. Summary Statistics for Exurban Area Land Area and Housing Units by Year, 
1950-2010.

Las Vegas had the smallest exurban area in terms of both land area and housing 
units in 1950 and was fifth and sixth from the bottom, respectively, in 2010. Going in the 
other direction, Albuquerque was the smallest exurban area in 2010 and was fourth 
from the bottom in 1950, for both land area and housing units in both years. As 
mentioned above, the New York exurban area was the largest in both years and in all 
other years except 1970 for housing units. Boston was largest in that year, second largest 
in 5 other years, and third one time.

These observations about the smallest and largest exurban areas over time 
suggest 2 questions: The first is whether the relative sizes of all exurban areas are 
consistent over time. The second question is whether the size of the exurban area is 
related to the size of the urban area. From the examples at the extremes, both seem 
possible.

Year Mean Median Minimum Maximum

Exurban Area Land Area (square miles)

1950 233 105 5 1,983

1960 402 212 22 3,161

1970 574 307 42 3,742

1980 918 608 66 5,947

1990 1,243 798 85 7,418

2000 1,499 1,108 60 7,751

2010 1,765 1,330 171 7,766

Exurban Area Housing Units

1950 39,612 11,246 693 429,058

1960 65,209 23,652 2,626 555,167

1970 92,726 42,043 3,923 705,524

1980 142,904 68,410 7,490 1,038,238

1990 183,961 110,645 9,825 1,227,742

2000 208,757 149,674 7,516 1,193,050

2010 239,911 177,754 18,851 1,258,298
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The relative sizes of the exurban areas were consistent over time. For land area, 
the correlations from one decade to the next were extremely high, ranging from 0.96 to 
0.99. Correlations declined for years more widely separated, with the correlation of 0.77 
between 1950 and 2010 land areas. All were significant at the 0.001 level. The same 
pattern was observed for housing units. Correlations from one year to the next ranged 
from 0.95 to 0.97. The correlation between 1950 housing units and 2010 housing units 
was 0.81. Again, all statistically significant at the 0.001 level.

With respect to the relationship of exurban to urban area size, correlations 
between exurban and urban land areas ranged from 0.76 to 0.87 for the 7 years. For 
housing units, the range was 0.76 to 0.85. Again, all obviously highly significant. So 
there is and has been a consistently high relationship, with larger urban areas generally 
having larger exurban areas.

As Table 1 shows, exurban areas have tended to grow dramatically over time. 
Exurban area size is related to the size of the urban area. And it is well known that 
urban  areas  have  also  dramatically  increased  in  size  over  the  past  half  century.  To 
illustrate the relationships in these trends, Figure 1 is a stacked area chart illustrating

Figure 1. Mean Land Areas of Urban Areas and Exurban Areas by Decade, 1950-2010.

!8

La
nd

 A
re

a 
(s

qu
ar

e 
m

ile
s)

0

750

1500

2250

3000

1950 1960 1970 1980 1990 2000 2010

Urban Area Exurban Area



the trends in the mean land areas of the exurban and urban areas. The mean exurban 
area land area is always larger than the mean urban area land area. At the start of the 
period examined in 1950, the mean for the exurban areas was 233 square miles and the 
mean for  the  urban areas  was  143  square  miles.  But  the  exurban areas  grow more 
rapidly, especially after 1970 so that the mean land area for the exurban areas in 2010 of 
1,765 square miles is greater relative to the mean for the urban areas of 898 square miles.

Table 2 presents summary statistics for the changes in the exurban land areas and 
housing units from 1950 to 2010, the means and other statistics for the difference 
between those two years. The mean changes over the 60-year period were many times 
larger than the mean sizes at the start in 1950. The areas with the smallest increases over 
the period were those with the smallest exurban areas in 2010, and those with the 
greatest increases were those that were largest areas at the end. Given the great 
differences in sizes, this necessarily had to be the case. Not surprisingly, larger exurban 
areas experienced larger increases. The correlations between change and size in 1950 of 
0.62 and 0.63 for land area and housing units were significant at 0.001 level. Of course, 
since exurban and urban area sizes are correlated, exurban change was also correlated 
with urban size with correlations of 0.63 and 0.67, again highly significant.

Table 2. Change in Exurban Area Land Area and Housing Units from 1950 to 2010.

For the relationship between the change in exurban size and the change in urban 
area size, the results are a bit more interesting. The previous paper that looked at 
exurban areas in 2010 and change only from 2000 to 2010 (Ottensmann 2017b) posited 
that relationships might be hypothesized for 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 
growing urban area could result in the conversion of greater amounts of exurban land 
to urban, producing a decline in the exurban area. That paper found no significant 
relationship between change in exurban land area and housing units and the change in 
urban area land area and housing units. It seemed as if the two opposing hypothesized 
effects of urban growth on exurban change might be cancelling one another out. But 

Mean Median Minimum Maximum

Change in Exurban Area 
Land Area (square miles)

1,532 1,246 145 5,782

Change in Exurban Area 
Housing Units

200,299 154,103 16,090 829,240
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now, looking at the changes in over the period from 1950 to 2010, exurban changes were 
very significantly related to changes in the urban area, producing correlations of 0.68 for 
land area and 0.71 for housing units. So it appears that over the longer term, changes in 
exurban and urban area sizes do move together.

Because the size of exurban areas is strongly related to the size of the urban areas, 
it is also useful to consider the sizes of the exurban areas relative to the urban area. This 
is done using the ratios of exurban area land areas and housing units to urban area land 
areas and housing units. The summary statistics for these ratios are shown in Table 3. 
Regressing the ratios against time showed the increases to be highly significant. The 
land area ratio increased by 0.17 per decades while the housing unit ratio grew by 0.029 
per decade. 

Table 3. Ratios of Exurban Area to Urban Area Land Areas and Housing Units by 
Year, 1950-2010.

Year Mean Median Minimum Maximum

Ratio Exurban Area to Urban Area Land Area (square miles)

1950 1.58 1.27 0.56 6.71

1960 1.72 1.22 0.33 7.03

1970 1.79 1.38 0.46 6.10

1980 2.17 1.64 0.35 8.34

1990 2.37 1.99 0.54 9.10

2000 2.39 1.97 0.28 7.66

2010 2.48 1.95 0.34 7.85

 Ratio Exurban Area to Urban Area Housing Units

1950 0.17 0.13 0.04 1.03

1960 0.21 0.15 0.02 0.74

1970 0.24 0.15 0.03 1.05

1980 0.29 0.17 0.04 1.45

1990 0.32 0.21 0.05 1.53

2000 0.33 0.22 0.03 1.33

2010 0.34 0.22 0.03 1.39
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Differences existed with respect to which areas had the highest and lowest 
relative sizes in 1950 and 2010 with even some differences between land area and 
housing units. The Harrisburg-York, Hartford, and Pittsburgh exurban areas had the 
highest ratios of both land area and housing units to the urban area in 1950. For 2010, 
Knoxville and Grand Rapids topped the list for both measures. More variation existed 
for the smallest exurban areas relative to their urban areas. In 1950, the El Paso exurban 
area had the smallest ratio for land area while Milwaukee was lowest in terms of 
housing units. Moreover, only San Antonio was in the bottom 5 on both lists. More 
consistency existed in 2010, with the Miami-Fort Lauderdale-West Palm Beach and San 
Diego exurban areas having the smallest ratios to the urban area sizes for both land area 
and housing units.

Overall, the ordering of the areas by their ratios was very different between 1950 
and 2010, showing considerable change in the relative sizes of exurban areas with 
respect to one another. The correlations between the 1950 and 2010 ratios were modest, 
0.31 for land area and 0.29 for housing units, both significant at the 0.05 level.

The relative sizes of the exurban areas as measured by the ratios have different 
relationships to the sizes of the exurban and urban areas. There were very modest 
positive correlations between the relative exurban size ratio and the absolute size of the 
exurban area in all years. For land area, these correlations ranged from 0.22 to 0.35 with 
all but one significant at at least 0.05 level. The relationship was weaker for housing 
units. Correlations were between0.08 and 0.29, and only one was significant. So a fairly 
weak relationship between relative and absolute exurban area size.

For the relationship of relative exurban size ratios to urban area size, for land 
area the correlation started and 0.04 in 1950 and became negative and progressively 
decreased to -0.34 in 2010, this last one significant at 0.01 level. The same pattern was 
observed for housing units, starting at -0.03 in 1950 and decreasing to -0.33 in 2010, 
significant at the 0.05 level. So over time, a moderate inverse relationship developed 
between relative exurban area size and urban area size, with larger urban areas coming 
to have somewhat smaller exurban areas relative to their sizes.

Because absolute size is so highly correlated with the sizes of urban areas, 
examining variation in absolute exurban size by region is pretty much getting at the 
variation in urban area size by region. More useful is the consideration of the variation 
in relative exurban area sizes, the ratios, by region. Table 4 presents the mean ratios of 
exurban area land areas and housing units to urban area land area and housing units for 
each census region for each year from 1950 to 2010. The mean ratios clearly vary by 
region. The differences are statistically significant for all years for land area. For housing 
units, differences are significant at least at the 0.05 level in 3 out of the 7 years.

At the start of the period in 1950, the mean ratios for both land area and housing 
units and thus the relative exurban area sizes were dramatically higher in the

!11



Table 4. Mean Ratios of Exurban Area to Urban Area Land Areas and Housing Units 
by Region, by Year, 1950-2010.

Northeast as compared with the other three regions. Mean ratios in the Midwest, South, 
and West are all between about one-third and one-half of the mean Northeast ratio on 
both measures. In 2010, the areas in the Northeast continued to have the highest mean 
ratios but not by much. Relative exurban sizes in the South had greatly increased such 
that the mean ratios for that region were nearly as large. At the other extreme, relative 
exurban sizes increased little, if at all, in the West, which now had by far the smallest 
average ratios compared with the other regions. For both land area and housing units, 
the means for the Midwest fell squarely in the middle.

Year Northeast Midwest South West

Ratio Exurban Area to Urban Area Land Area (square miles)

1950*** 3.38 1.37 1.24 1.17

1960*** 3.46 1.69 1.54 0.86

1970** 3.00 1.72 1.82 0.96

1980** 3.55 1.84 2.39 1.11

1990* 3.53 2.23 2.60 1.26

2000* 3.33 2.29 2.67 1.29

2010* 3.08 2.38 2.93 1.31

Ratio Exurban Area to Urban Area Housing Units

1950*** 0.37 0.12 0.14 0.15

1960** 0.37 0.19 0.21 0.11

1970 0.36 0.21 0.26 0.12

1980 0.44 0.23 0.35 0.12

1990 0.46 0.28 0.38 0.14

2000* 0.47 0.32 0.39 0.14

2010 0.43 0.32 0.41 0.15

   * Differences significant at the 0.05 level

   ** Differences significant at the 0.01 level

   *** Differences significant at the 0.001 level
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Looking at the percentage changes in the mean ratios from 1950 to 2010, exurban 
areas in the Northeast and West saw the smallest changes. The mean ratio for land area 
in the Northeast actually declined by 8 percent and the housing unit ratio increased by 
18 percent. In the West, average relative exurban land area was up by 12 percent and the 
mean housing unit ratio was down by 1 percent. Over this same period, exurban areas 
in the South saw very large increases in their average relative size as measured by the 
mean ratios with increases of 136 percent and 195 percent for land area and housing 
units, respectively. Again, the Midwest was in the middle with 73 and 169 percent. As to 
whether the changes over time were statistically significant, regressions of the ratios 
against time showed the increases for the Midwest and the South to be significant for 
both land area and housing units, as was the increase in the land area ratios for the 
West. Both ratios for the East and housing unit ratios for the West were not significant.

The examination of the exurban areas in 2010 found that exurban areas were 
relatively smaller for places with arid climates, having annual average rainfall of less 
than 20 inches per year. (Those areas are listed in the appendix.) Table 5 presents the 
mean ratios for areas having and not having arid climates for each decade from 1950 to 
2010. The mean ratio of exurban to urban land area for the arid areas were around half 
or less than the mean for the other areas for all years. The differences were statistically 
significant for all years. The mean land area ratios rose more rapidly for non-arid areas, 
from 1.71 in 1950 to 2.75 in 2010, an increase of over 60 percent. In contrast, the mean 
ratios for arid areas increased by only about 24 percent, from 0.92 to 1.14.

The mean ratios of exurban to urban housing units were always substantially 
greater for the non-arid areas compared to those with arid climates, especially in the 
later years. The differences were statistically significant except for 1950 and 1970. Once 
again, the mean ratios increased dramatically for those areas without an arid climate, 
more than doubling from 0.18 to 0.38 from 1950 to 2010. For those areas with arid 
climates, the mean ratio was about the same in 1950 and 2010 and was slightly lower 
during the intervening years.

Fitting trend lines to the ratios showed no statistically significant change in the 
mean ratios for both land area and housing units for those areas having arid climates. 
For the non-arid area, both trends were statistically significant at the 0.001 level. The 
mean land area ratios were estimated to have increased by 0.19 per decade. The mean 
ratios of exurban to urban housing unit increased by 0.035 per decade.

The paper looking at the exurban areas in 2010 also found significant differences 
in the mean ratios of exurban to urban size for areas where expansion was constrained 
by mountains and by the presence of protected federally-owned lands. These effects 
could not be distinguished from effects of arid climate because many of the areas had 
these characteristics in common. Looking at the differences in the mean ratios for both 
land area and housing units between areas with mountain or federal lands as barriers
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across the period from 1950 through 2010, those differences were statistically significant 
at least at the 0.05 level for all years except 1950. It may have been the case that the 
smaller sizes of the urban and exurban areas in that year meant at least some of the 
areas were not yet being constrained by the barriers.

Table 5. Mean Ratios of Exurban Area to Urban Area Land Areas and Housing Units 
by Location with Arid Climate, by Year, 1950-2010.

Year Arid Climate Not Arid 
Climate

Ratio Exurban Area to Urban Area Land Area 
(square miles)

1950* 0.92 1.71

1960* 0.65 1.93

1970* 0.89 1.98

1980* 0.92 2.43

1990** 0.89 2.68

2000** 1.00 2.67

2010** 1.14 2.75

Ratio Exurban Area to Urban Area Housing 
Units

1950 0.13 0.18

1960* 0.09 0.23

1970 0.12 0.26

1980* 0.11 0.33

1990* 0.11 0.36

2000** 0.10 0.38

2010* 0.13 0.38

   * Difference significant at the 0.05 level

   ** Difference significant at the 0.01 level
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Conclusions

The previous paper examining the 2010 exurban areas found tremendous 
variation in the sizes of exurban areas with respect to land area and housing units, both 
in absolute terms and relative to the size of their urban areas. This variation held for 
exurban areas throughout the period from 1950 to 2010. The most striking change in 
exurban areas over this period was their dramatic growth. The mean land areas of the 
exurban areas increased from 233 square miles in 1950 to 1,765 square miles in 2010. The 
mean numbers of housing units likewise jumped from 40,000 to 240,000 over the 60-
year period.

As the exurban areas expanded rapidly, they retained general consistency in 
terms of their sizes relative to one another. The larger exurban areas in 1950 remained 
the larger exurban areas in 2010 and vice versa. Also, a consistently strong relationship 
between exurban area size and urban area size was maintained throughout the period. 
However, the exurban areas tended to grow more rapidly than the urban areas.

The previous paper found no relationship between the change in the size of the 
exurban areas from 2000 to 2010 and the change in the size of the urban areas over this 
period. This was attributed to a balancing of the effect of urban expansion converting 
exurban land with the expansion of exurban areas during the period. When looking 
over the longer period from 1950 to 2010, however, there were significant relationships 
between exurban and urban change in both land area and housing units.

The size of exurban areas relative to their urban areas was considered by looking 
at the ratios of both land area and housing units for the exurban and urban areas. The 
relative exurban area size as measured by the mean ratios increased significantly from 
1950 to 2010. The mean ratio for exurban to urban land area grew from 1.6 to 2.5. The 
increase was even greater for the mean housing unit ratios, which doubled from 0.17 to 
0.34. Whether areas had exurban-urban size ratios that were higher or lower relative to 
other areas varied over time. Only a modest correlation existed between the ratios for 
the individual areas in 1950 and 2010.

The results for 2010 saw the mean exurban-urban size ratios greatest in the 
Northeast and South and lowest in the West, with the Midwest in the middle. This 
represented a significant change from 1950, when the mean ratio for the Northeast was 
the highest and was more than twice as large as the mean ratios for the other three 
regions. From 1950 to 2010, the mean ratios for both the Northeast (high at the start) and 
the West (low) remained relatively constant, with relatively small increases or even 
declines in the land area and housing unit ratios. The mean ratios for the South more 
than doubled over the period, essentially matching the Northeast by 2010. The relative 
size of exurban areas in the Midwest grew more moderately, placing the areas in this 
region in the middle by the end of the period.
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For all years from 1950 to 2010, the mean exurban-urban size ratios for land area 
and housing units were much lower for those areas having arid climates that might 
serve to limit exurban expansion. The mean ratios for the arid areas held fairly steady 
over the period for both land area and housing units. The mean ratios for the other 
areas, on the other hand, saw large and fairly steady increases.

The major growth of exurban areas from 1950 to 2010 has meant that these areas 
have become a more significant portion of large metropolitan areas. But the sizes of 
exurban areas vary widely. And relative sizes differ across regions of the country, with 
that pattern including expansion of exurban areas in the South.
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Appendix: 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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