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The status of rural areas has been highlighted by national media engaging in political 
coverage since the 2016 surprise election of Donald Trump and in light of the heroin 
epidemic that seems to be sweeping the small towns of flyover country. The economic 
conditions of rural residents and their views of the country are, arguably, receiving more 
attention than they have in some time. Yet, not all rural areas are the same. Some have 
experienced explosive growth that has turned former fields and forests into suburbs 
with new schools, roads, and services. Other areas have become playgrounds for 
weekend getaways, while some places have been losing population and opportunities 
in the New Economy. Geographers and spatial economists have been monitoring and 
scrutinizing trajectories of rural population and economic change for decades. Many 
have found that high levels of natural amenities—pleasant climate and landscape 
features—have explained much of the growth in non-metropolitan counties since 
World War II. However, counties may not be the best units of analysis to detect fine-
grained changes. Counties can be internally diverse in socioeconomic characteristics 
and change. For example, the area around a lake may experience population growth 
while the rest of the county is shrinking, but this phenomenon cannot be seen in the 
larger county population statistic. This paper aims to advance methodology in 
examining rural change by utilizing US Census tracts that have been standardized 
between the 2000 and 2010 Censuses to identify local attributes influencing rural 
population and housing change in Wisconsin. Wisconsin is an excellent laboratory for 
examining rural change as it is home to recreation landscapes, has hinterlands to several 
major US cities, and has become a focal point for political change. 

Introduction 

The rural areas and small towns of America have become foci of late. Stories of areas left behind 
by economic restructuring, slogging through housing crises, battling the scourge of opioid 
addiction, and supporting Donald Trump for president have proliferated in national media. For 
example, a Lexis Nexis search for the term “Rural America” for the New York Times returns 21 
articles published in 2015, 69 articles during the election year of 2016, and 136 articles during 
2017. Polls have begun explicitly exploring the difference in perceptions between urban and rural 
culture and politics (DelReal 2017). Curiosity in the happenings in flyover country and the 
interstitial expanses that sew together the populous US agglomerations is ascendant.   

Many scholars in geography and related disciplines have written for decades about the social, 
economic, and ecological trajectories of rural areas. Of conspicuous focus has been the evolution 
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of the urban fringe, the expansion of exurbia, and urban-rural connections (Lichter and Ziliak 
2017; Irwin et al. 2009). Forested hills, former croplands, and lakeshores have been settled by 
Americans who value rural landscapes and recreation but find urban employment and activities 
to be lucrative and enticing. A combination of low cost transportation, a large supply of land, 
relatively high wages and demand for rural homesteads (with modern comforts) have enabled 
natural amenity-led migration in the countryside.  

Natural amenities are usually considered to be pleasant climates, access to water bodies, varied 
topography, scenic landscapes and access to outdoor activities (McGranahan 1999). The ability 
to live rural but work urban has altered rural landscapes and socioeconomic relationships since 
the end of the Second World War. Many rural communities experiencing population and 
economic growth have historical character and recreational opportunities that attract retirees, 
long distance commuters, and have local entrepreneurs (Hurt 2010; Hart and Weaver 2010; 
Cromartie and Nelson 2009). 

Amenity-led growth occurs at multiple scales. Many scholars have noted the high growth rates 
of the South, West, and Rocky Mountain regions, fueled by pleasant weather, beaches, and scenic 
vistas that lend themselves to outdoor activities (Partridge 2010). The expansion of exurbia – low 
population density areas that are inhabited by commuters—but often retain rural appearance 
and functionality—is a more local migration phenomenon (Berube et al. 2006; Taylor 2011). 
Exurban development is often driven not just by a desire to own more land, but to access 
landscape features of visual and recreational value. Most amenity-led growth studies take the 
former, national approach by comparing growth rates of metropolitan areas or counties of 
different amenity levels. Both geographic units have great quantities of spatial, temporal data 
available, allowing many themes to be assessed for how much they contribute to growth or 
decline in population, employment, and income.  

Local, rural, natural amenities may be a key contingency in the development and decline of rural 
areas, particularly in recreational landscapes like the state of Wisconsin. The use of county units 
in the assessment of the influence of amenities at the state level may be too crude spatially to 
pick up significant trajectories of change in exurban and rural neighborhoods. This paper seeks 
to use concepts from previous natural amenities studies and apply them to a finer spatial scale, 
the Census tract, to assess the viability of using similar variables to assess rural growth. This paper 
utilizes adjusted Census tracts from years 2000 and 2010 to identify factors of housing and 
population growth including socioeconomic status, natural amenities and proximity to urban 
areas over the decade. Emphasis is placed on commuting length as I theorize that commuting is 
an important driver of rural population change. The US Census Bureau records many 
characteristics of commuting including the number of commuters in an area and how many 
minutes workers spend traveling to work. Rural areas that show increasing numbers of residents 
traveling further for work display evidence of exurban development or urban integration as 
residents travel further to larger cities for work. As employment in cities often pay higher wages, 
the local economic impact of commuting can be significant. Several linear regression models 
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were used to assess strength and significance of variables in explaining rural and exurban growth 
in Wisconsin. 

Amenity-led Growth Literature and Data Conventions 

Natural amenities have been theorized and measured to drive population growth for decades 
(Graves 1976, 1980; McGranahan 1999; Johnson and Beale 2002). Many terms have been 
assigned to rural and regional growth driven by natural features (Gosnell and Abrams 2011), with 
different epochs of change influenced by macroeconomic factors (Brown et al. 2005; Cromartie 
and Nelson 2009; Mitchelson and Fisher 1987). Earlier studies relied on climate data like average 
temperature and humidity in summer and winter, distance to major water bodies, and elevation. 
A more recent series of studies also examined the influence of proximity to different sized cities 
on population and employment growth, employing the idea of an urban hierarchy that is integral 
to Central Place Theory (Christaller 1966). The theoretical bases for assessing rural and urban 
amenities in tandem is that many people demand both and must balance housing preference 
with employment access.  

Partridge et al (2008a) examined employment growth in relation to amenities and urban 
proximity, finding that rural areas that are further from cities of any size, but particularly cities of 
over 500,000 residents, experienced significantly lower job growth between 1990 and 2000. 
Partridge et al (2008b) found that rural counties with better natural amenities and adjacent to 
metropolitan areas had significantly higher population growth from 1950 to 2000. Additionally, 
they concluded that being closer to larger urban agglomerations is becoming more important 
over time.  

Partridge et al’s (2010) study of commuting in Canada showed that rural areas near cities and 
with high levels of out-commuting showed stronger growth from 1991 to 2006. Urban proximity 
and commuting has been noted in many studies as driving rural change and perhaps bringing 
benefits to smaller communities that they could not generate on their own (Fuguitt 1991; Hart 
1976; Pisarski 2006). Long distance commuting has been found to be an important aspect of the 
rural labor market in the Midwest (Khan, Orazem, and Otto 2001), and thus deserves important 
consideration in studies of rural change.  

Most studies analyzing population, housing, and employment change over time rely on county 
level data. There are several reasons for this convention. First, county boundaries are quite stable 
over time (Beale and Johnson 1998; Johnson and Beale 2002). The establishment of new counties 
or the dissolution of old counties or county-equivalents does happen but is very rare. County 
geographic stability lends itself to be a comparative static in assessing growth at a tighter scale 
than cross state-level analyses. Second, many government agency datasets are provided at the 
county level, meaning researchers can easily integrate many measurements and themes from 
many sources to derive causes for and associations with county growth. Variables often brought 
to bear include population and demographic data, economic and business data, physical 
geographic characteristics, health statistics and metropolitan status. Third, many people are 
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familiar with counties and recognize them as legitimate, unique spaces with sets of 
characteristics and recognized governments. Fourth, because many geodemographic studies use 
counties as observations, comparison of results between different studies does not suffer from 
scale effects.  

One of the most cited datasets in amenity-led studies is the US Department of Agriculture 
Economic Research Service’s Natural Amenities Scale (McGranahan 2004).  This innovative 
dataset combined climate data, topographic classifications, and water area to rank counties for 
the presence of natural amenities. Many spatial econometric studies have found the dataset to 
be useful in explaining post-War population and economic dynamics in the US. However, the 
scale of the dataset is suited to national analysis: Most of the Midwest ranks very low on the 
scale while the South and West tend to rank highly due to climate and topographic differences. 
The post-war era has indeed seen faster growth rates in the South, Rocky Mountains, and West 
Coast. Yet there are local dynamics at play in the Midwestern states as urban-rural morphology 
continues despite lower population growth than the warm climate regions. In short, the Natural 
Amenities Scale and similar datasets may be poor at explaining finer-scaled population changes 
for those seeking local amenities rather than cross-country relocations.   

Counties are convenient units of analysis and their overlapping datasets have generated powerful 
insights into American geographic dynamism. They are not without their drawbacks, however. 
The convenience of county data has been noted by many researchers to have resulted in 
simplistic representations of urban and rural spaces. Counties both overbound and underbound 
settlements (Theobald 2001), economic flows, and population interactions. That is to say that 
county boundaries were never drawn to separate urban and rural areas and markets —they often 
include both. The classification of counties as being either urban or rural thus becomes an often-
misleading exercise in some regard. 

Many studies rely on the Office of Management and Budget’s (OMB) classification of 
metropolitan, micropolitan, and non-metropolitan types to represent a county’s 
urban/suburban/rural character. As Isserman (2005) notes, metropolitan status was never meant 
to depict urban/rural status. The OMB even specifically states that metro/micro/non-metro 
classification are not meant to convey any information on rural or urban status (Office of 
Management and Budget 2000, 2010), yet the use of these categories as urban/rural substitutes 
has been a standard procedure. Many rural places are in metropolitan counties and many smaller 
cities are in non-metropolitan counties. Olson (2013) showed than an increasing number of 
people living in a rural setting are classified as living in metropolitan counties; meaning that 
studies using the non-metropolitan designation to represent rural places and people are actually 
missing most of the people and places they are supposed to be analyzing. 

Metropolitan and micropolitan definitions are based on population thresholds for urban areas 
within a county, and then significant commuting relationships adjacent counties have to a 
central, heavily urban county. If a county has a city with a population over 50,000 people, it is 
designated as a central metropolitan county. If 25% of an adjacent county’s work force commutes 

 
 

https://www.ers.usda.gov/data-products/natural-amenities-scale.aspx


The Wisconsin Geographer, 2018  5 
 

into that central metro county, then that county is defined as being part of the metro area. (Also, 
if 25% of the metropolitan county’s workers commute to an adjacent county without a large city, 
then it is also defined as being part of the metropolitan area). A micropolitan county has at least 
one Urban Area or Cluster (Census definitions) of at least 10,000 residents, but fewer than 50,000 
residents.  Any county without a city of sufficient size to achieve metro- or micropolitan status 
nor has a greater than 25% commuting relationship with such a county is determined to be non-
metropolitan. 

The OMB classification scheme is predicated upon Census data that classifies geographic areas 
as being either urban or rural. The Census creates Urban Areas (UAs) and Urban Clusters (places 
with at least 2,500 residents but less than 50,000) based on population density and contiguity of 
adjacent neighborhoods. The Census Bureau identifies compact Census tracts with population 
densities over 1,000 people per square mile to begin constructing these UAs. A complex 
algorithm is then applied to attach tracts and blocks with a minimum of 500 people per square 
mile to the initial UA “kernel” of densely settled tracts. Several criteria about shape, distance, 
impervious surface area and connection via road can add more tracts and blocks to the UA. The 
process is designed to add densely-settled areas in a reasonable yet generous process to 
differentiate compact housing development from rural areas. Rural areas are defined as all 
Census geographies that are not defined as urban by this algorithm. 

One may ask “If the Census assesses urban/rural status at sub-county levels, why are there not 
more studies examining growth and change using these finer-scale Census geographies?” Few 
variables are provided at the block level, mostly consisting of population counts and no economic 
data. Issues of privacy and insufficient American Community Survey respondents from each 
reporting unit to generate a valid sample prohibit the provision of such data for small areas.  

Block groups and tracts contain more socioeconomic data but suffer from borders shifting 
between Census years. Census boundaries are redrawn after the decennial Census data is 
collected and then those boundaries remain for 10 years. Inconsistent units of data collection 
make direct comparison over time inaccurate or impossible. Tracts are designed to encompass 
2,500 to 8,000 residents of relatively homogenous socioeconomic characteristics and are meant 
to be relatively stable between Census years, but they do change with population 
increase/decline or socioeconomic shifts. Many tracts contain urban and rural areas 
simultaneously. Tract boundaries do not conform to city limits or urban delineations made by the 
Census Bureau. Rather, physical features and infrastructure that are apparent on the landscape 
provide potential boundaries. Urban Areas are constructed by tracts and blocks as mentioned 
before; thus, a block could be placed in a UA while most of the larger tract is regarded as rural. 
There are some tracts and block groups that are both inside and outside UAs, making binary 
urban/rural designations difficult or impossible for these blended tracts. 

These vagaries of Census data have dissuaded their use in spatial-temporal analysis, particularly 
by economists who are excellent at the statistical and theoretical aspects of growth dynamics but 
often do not possess as much training in Geographic Information Systems (GIS) and spatial data 
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which can be used to massage Census data for comparison. Most Census tracts are geographically 
stable between decennial censuses; however, many are not. To conduct such analysis, tracts had 
to be “cross-walked” for spatial boundary changes between the Census years to create spatially 
comparable units – a time intensive operation. While data from altered Census tracts had to be 
aggregated, the dataset is still more spatially disaggregate than county-level data.  

Tract Comparison Data 

A new dataset was created for this analysis in ESRI ArcGIS software to blend tracts between 2000 
and 2010 census years by aggregating adjacent tracts when necessary. Small alterations in 
boundaries between years were ignored, as maintaining a disaggregate dataset was a goal of the 
study. If two or more tracts shared significant areas in common between years, they were given 
a common identifier that allowed for a) merging the tract polygons representing in-common 
areas in the map layer and b) aggregating the demographic data to calculate socioeconomic 
variables and rates of change for the larger, merged polygon.   

The Census provides what are known as relationship files to identify tracts that underwent 
substantial changes between 2000 and 2010. Alternatively, GIS software allows a user to 
compare files for shape similarity and select areas that have changed boundaries. In Wisconsin, 
there were 1,322 tracts in 2000 and 1,395 tracts in 2010, meaning that many tracts have been 
split due to population growth. However, in other areas of the state, population shifts or declines 
led to tracts being merged or re-gerrymandered (so-to-speak) to meet aforementioned 
population criteria.  

Figure 1 demonstrates outcomes of this process in northern Wisconsin. Tracts that were 
subdivided in 2010 revert to year 2000 areas by aggregating the constitutive 2010 tracts (and 
their data). New 2010 tracts that incorporate areas from more than one tract from 2000 require 
several tracts to be joined together. In fact, all tracts in Sawyer County in northern Wisconsin 
were aggregated into one polygon because of drastic, overlapping tract changes in the county. 
There were 1,275 tracts for the state remaining after the crosswalk process.  

Assessing Rural Status of Tracts 

The focus of this study is to assess geographic factors that have influenced growth in rural and 
exurban Wisconsin. Accordingly, tracts that were dominated by urban space, as defined by 
Census UAs in the year 2000, were excluded, resulting in 649 cross-walked rural tracts for the 
study. The dynamism of the US population means that UAs are shifting and expanding over time. 
UAs are generated, in part, from Census blocks. The Census Bureau’s algorithm for delineating 
UAs is fairly aggressive in classifying territory as urban, adding small neighborhoods and 
developments nestled into the countryside but connected by highway to a nearby UA.  These 
residential blocks can be part of larger tracts that are predominantly rural; thus, classifying tracts 
as being entirely “urban” merely because they intersect with a far-flung urban extension would 
be inaccurate.  Those tracts that had UA overlap but were not judged to be clearly dominated by 
urban coverage were included in the study. These tracts were likely suburbanizing or 
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exurbanizing areas during the 2000’s and thus are of interest to the phenomenon of amenity-led 
growth and urban access.  

 

 
Figure 1: Tract changes and crosswalk results. 

Data and Variables 

The variables used in this analysis were chosen based on the amenity growth literature that has 
relied on county data. The ERS Natural Amenities Scale uses measurements of water, 
topography, and climate to represent pleasant landscapes. Climate data is not available by 
Census tract and thus was not included but may be captured by regional variables explained 
further in this section.  Socioeconomic data and tract boundaries were obtained from the 
National Historical Geographic Information System (NHGIS) (Manson et al. 2017). To assess 
growth, both population and housing counts for years 2000 and 2010 were used to derive 
percent change over the decade to serve as dependent variables. The distribution of these 
growth variables is shown in Figure 2. The northern portion of the state shows significant 

Vilas County has been divided into five 
tracts in the last two Censuses, but only two 
tracts maintained the same boundaries. 
Because three tracts have areas of overlap, a 
cross-walked tract must combine them. In 
the event a tract was merely subdivided 
from 2000 to 2010, the tract boundary 
reverts to year 2000 status as can be seen in 
northern Oneida County. 
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regions of population decline, but fairly high rates of housing growth, likely indicating the 
development of vacation homes. Many of the larger cities in the study region are surrounded 
by tracts showing high population growth while more remote areas of the hinterlands show 
slow to negative growth, which comports with most research on urban access and rural 
development.    
 

 
 
Figure 2: Areas of population growth include the suburbs and exurbs of southern Wisconsin and the 
corridor from Minneapolis to the Eau Claire area. Housing decline is rare, but there is great variation in 
the category of highest housing growth, ranging from 20.1% to almost 220%. 
 
Population growth and housing growth are not perfectly correlated, particularly in rural areas 
that are popular for vacation homes in northern and central areas of the state. Several studies 
have focused on housing development impacts in Wisconsin and the upper Midwest (Hammer et 
al. 2004; Hammer and Winkler 2006; Radeloff, Hammer, and Stewart 2005). Creating separate 
models for population and housing change is thus appropriate: It is possible that independent 
variables that explain housing change may not be significant when explaining population change 
and vice versa. 
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A digital elevation model was used to derive the average slope of land and the difference 
between the minimum and maximum elevation in a tract. More topographic variation is 
associated with more scenic landscapes in the literature and thus would be expected to positively 
influence rural growth. Standardized z-scores for these variables were derived to be consistent 
with ERS methodology. These variables thus measure how much a tract deviates from the 
average for Wisconsin to assess topographic change. The National Landcover Dataset (NLCD) for 
the year 2001 was used to derive the areal percentage of a tract that was covered by water, 
forests, agriculture, and open space (Homer et al. 2007). The distance to nearest lake was also 
calculated as in other studies but was found not to be useful in the case of Wisconsin as lakes are 
plentiful and provide little variance between tracts. 

Initial conditions in each tract in year 2000 were assessed by calculating the population density, 
percentage of the population under 18, percentage of the population over 60, percent white, 
percent with a high school degree, percent with a bachelor’s degree, median household income, 
median house value, and unemployment rate. These social characteristics may influence where 
people move, and whether the conditions for local growth are conducive. As urban connection 
has been found to be integral to rural growth and proximity, commute time data was also 
obtained. The percentage of commuters who traveled over 30, over 45, and over 60 minutes to 
and from work were calculated for 2000 and 2010. The growth in these categories was used as 
independent variables.  

Figure 3 demonstrates that commuting changes are not equally distributed in the state and that 
changes in long distance commuting behavior can be drastic in a ten-year span. The percentage 
of commuters traveling more than 30 minutes each way to work increased the most in rural tracts 
surrounding larger cities, indicating an expected exurbanizing/suburbanizing pattern. The table 
in Figure 3 points to rural commutes generally lengthening during the 2000’s, but the maps 
indicate there is great geographic variation in this trend.  No clear regional or concentric ring 
patterns are apparent in the longer commute change categories. This perhaps indicates that large 
changes in long distance commuting are dominated by local factors rather than metropolitan, 
regional, or state dynamics.  

UAs and their populations were also obtained from the NHGIS. Not only were Wisconsin UA’s 
included, but those from neighboring states as Minneapolis and Chicago can be the closest large 
cities in the border regions. UAs were used to derive distance measurements from tracts to the 
center of UAs like the method in Partridge et al studies cited earlier. The distance to the nearest 
city of any size was calculated, as was the squared distance to assess whether distance had an 
exponential effect.   
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Figure 3: Long distance commuting change in rural Wisconsin, 2000-2010 
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To assess the influence of urban market size on tract change, UA’s were separated into tiers. Tier 
1 UAs are those with over 1 million residents, qualifying Chicago, Milwaukee, and Minneapolis-
St. Paul.  Ten UAs that have more than 100,000 residents, including Madison and Green Bay, were 
classified as Tier 2. Thirteen Tier 3 UAs have at least 40,000 residents and the 33 Tier 4 UAs had 
to meet a 10,000 residents minimum.  

The theoretical basis for examining urban proximity is the presence of urban amenities and 
access to services, job markets, and higher-order goods should encourage higher growth rates. 
All higher tiered cities would have all the economic functions and urban amenities as smaller 
cities but would provide higher levels of activities and services as asserted in Central Place 
Theory. Cities with fewer than 10,000 residents were not included in the study because they were 
so plentiful so as not to create much variation in the state. Previous studies focused on 
metropolitan access, which precluded small cities as well.  The incremental distance from a tract 
to the nearest city of each tier was recorded. For example, a tract may be 10 miles from the 
closest Tier 4 city, and then the next closest city could be Tier 1 and 90 miles away. The distance 
recorded for Tier 1 would be 80 miles. This approach mirrors that used in Partridge et al.’s studies 
(2010; 2008a, 2008b). 

After preliminary analysis of regression residuals, the squared distance to the nearest University 
of Wisconsin System four-year school was added to the regression models. Evidence has shown 
that rural areas benefit from access to institutions of higher education (Wood and Bischak 2000; 
Rosenfeld and Sheaff 2002). Rural areas with both high levels of amenities and access to higher 
levels of human capital have experienced greater growth and success in recent decades 
(Henderson and Abraham 2004; McGranahan, Wojan, and Lambert 2011). A squared distance is 
justifiable theoretically on the basis that those with regular, frequent access benefit most from a 
university’s presence. 

Dummy variables (0,1) were produced for regions of Wisconsin to account for regional 
characteristics in the state otherwise not measured in other variables. The ten areas of Wisconsin 
regional planning commissions (click the link for a map) were used to derive regions (AWRPC 
2016). The counties of Sauk, Columbia, Dodge, Jefferson and Rock are not part of any regional 
planning commission and thus collectively serve as the base estimates for growth. 

Results 

Tables 1 and 2 show results from ordinary least squares (OLS) regression analyses for population 
change and housing change from 2000 to 2010, respectively, by cross-walked Census tract. Each 
table shows three models: one that includes the percentage of commuters who travel over 30 
minutes to work, the second model’s commuter variable is limited to those with a minimum 45-
minute trip to work, and the third model uses a percentage of those traveling 60 minutes or more 
to and from work. For both population and housing change, Model 1 utilizing the 30 minutes or 
greater variable yields the best fit with adjusted R-square values of 0.478 and 0.422, respectively. 

 
 

http://www.awrpc.org/
http://www.awrpc.org/


The Wisconsin Geographer, 2018  12 
 

All models were tested using the variance inflation factor (VIF) to test for collinearity between 
variables. No significant multicollinearity was found. 

Using different commuting variables changed the amount of variation predicted in the regression 
models, and sometimes changed which variables were significant in explaining rural change in 
Wisconsin. Higher percentages of area covered by water and by forest were significantly 
associated with population decline; somewhat surprising findings. Higher average terrain slope 
also had negative impacts on population and housing, possibly due to the difficulties of building 
and maintaining property on hillsides. 

Higher degrees of educational attainment were significantly associated with growth as were 
higher percentages of children in the year 2000. An interesting result was that the coefficient for 
bachelor’s degrees was highest in the 45-minute-and-over commute time model. The strength 
of the relationship between degrees of higher education and population growth depends on our 
threshold for defining long-distance commuters.   

The West Central and Capital Area (Dane County) Regions were highly significant in explaining 
higher population growth. As the sprawling suburbs of the Twin Cities are in the West Central 
region and Dane County was home to some of the healthiest economic growth of the 2000’s, this 
was to be expected. The coefficients are quite large as well: Tracts in these regions experienced 
6% to 10% higher population growth and roughly 8% to 11.5% housing growth based only on 
their location. These results indicate that these two regions have some unique characteristics 
that are not adequately captured by the other variables in the models. Interestingly, the 
Mississippi River Region, Northwest Region, and East Central Regions display significantly higher 
housing growth in some models but not higher population growth. These regions are scenic, have 
recreational opportunities, and are likely regions for construction of second homes. These 
regional variables are possibly capturing amenities that the other model variables are not 
measuring, such as access to public parks and recreational activities. 

The squared distance from the UW System university was significant in the 30+ minute model. 
The coefficient indicates a fairly substantial distance penalty for remoteness from a UW school. 
For a tract 5 miles away, an 8% decline is expected, holding all other variables constant. However, 
in the other two population models and all housing models the variable is not significant. Age 
variables displayed a similar significance when change in 30-minute commutes was assessed, but 
were insignificant in explaining population change with the longer commute variables.  

The median home value has a strong relationship with population growth. For every additional 
$10,000 in value, the models show an additional 1.25% to 1.4% population growth is expected. 
The coefficients are even larger for housing growth: 1.45% to 1.63% increases associated with 
every additional $10,000 in value in the year 2000.  

The coefficients for 45+ and 60+ minute commutes are smaller than the 30+ minute commute 
coefficient, but all three variables have roughly the same coefficients for housing and population 
change and are statistically significant. Looking at Figure 2 in comparison to the population 

 
 



The Wisconsin Geographer, 2018  13 
 

growth map in Figure 3, the tracts with 30+ minute commute increases correlate fairly well with 
growth in the near suburbs of Madison, the Fox River Valley and Twin Cities. This is likely driving 
the adjusted R-squared value higher for the 30-minute commute model. A 1% rise in commuters 
traveling 30 minutes or more was associated with a 0.24% increase in population and in housing 
units, ceteris paribus.  

Many variables were insignificant across the models. Race, initial population or housing level, 
median household income, unemployment rate, and the distances to cities of different sizes were 
all insignificant at the p = 0.1 level.  
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Table 1: Percent population change 2000-2010 as dependent variable, OLS regression results 

 
Bold = Significance < alpha 0.05  
Bold/italic = significance < alpha 0.1  
Italics = borderline significance 

 

 30 Minute 
Commute Model 

 45 Minute 
Commute Model 

 60 Minute 
Commute Model    

Variable Coeff. Sig.  Coeff. Sig.  Coeff. Sig. 
Intercept 7.650 0.662  18.444 0.338  14.956 0.449 
Population, 2000 0.000 0.515  0.000 0.313  0.000 0.247 
% Water -0.138 0.036  -0.189 0.009  -0.206 0.006 
% Open Space -0.146 0.267  -0.277 0.056  -0.241 0.106 
% Forest -0.111 0.025  -0.125 0.021  -0.136 0.015 
Elevation Change (Z) 1.805 0.046  1.093 0.269  0.750 0.459 
Slope Average (Z) -1.730 0.057  -2.110 0.035  -2.145 0.037 
Median HH Income 0.000 0.313  0.000 0.638  0.000 0.850 
Median Home Value 0.00014 0.000  0.00012 0.001  0.00013 0.001 
% High School Degree -0.197 0.315  -0.287 0.184  -0.219 0.323 
% Bachelor's Degree 0.218 0.092  0.406 0.004  0.369 0.011 
Unemployment Rate -0.120 0.708  -0.174 0.619  -0.282 0.437 
% Age 0-17 0.067 0.090  0.066 0.124  0.063 0.158 
% Age over 60 -0.103 0.084  -0.057 0.379  -0.053 0.432 
% White 0.047 0.678  0.019 0.877  -0.017 0.895 
Population Density -0.005 0.000  -0.007 0.000  -0.007 0.000 
Miles to Nearest City 10,000+ -0.079 0.297  -0.084 0.313  -0.046 0.590 
Incremental Miles, City 40,000+ 0.023 0.413  0.024 0.443  0.051 0.112 
Incremental Miles, City 100,000+ -0.023 0.441  -0.042 0.213  -0.025 0.472 
Incremental Miles, City 1 Million+ -0.028 0.475  -0.045 0.296  -0.029 0.512 
Miles Squared, Nearest UW 4yr -0.318 0.096  -0.235 0.263  -0.241 0.265 
Northwest Region 3.030 0.426  2.819 0.500  2.049 0.634 
West Central Region 8.633 0.002  6.314 0.036  6.850 0.026 
Southwest Region 2.726 0.424  3.012 0.421  2.649 0.491 
Capital Area Region 10.054 0.002  9.606 0.006  9.552 0.008 
Southeast Region 0.681 0.794  -2.708 0.341  -2.881 0.325 
Bay/Lake Region -1.615 0.529  -3.178 0.258  -4.056 0.160 
North Central Region 4.800 0.129  4.304 0.216  2.734 0.444 
East Central Region 2.711 0.276  1.434 0.599  0.566 0.840 
Mississippi River Region 4.016 0.174  4.683 0.149  5.294 0.112 
% Commuters over 30 minutes 0.244 0.000       
% Commuters over 45 minutes    0.086 0.000    
% Commuters over 60 minutes       0.043 0.000 

         
Adjusted R-Square 0.478   0.37   0.335  
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Table 2: Percent housing change 2000-2010 as dependent variable, OLS regression results 

 30 Minute 
Commute Model 

 45 Minute 
Commute Model 

 60 Minute 
Commute Model    

Variable Coeff. Sig.  Coeff. Sig.  Coeff. Sig. 
Intercept 3.474 0.849  14.993 0.451  12.109 0.551 
Housing Units, 2000 0.000 0.693  0.000 0.521  0.001 0.408 
% Water -0.103 0.133  -0.158 0.034  -0.173 0.023 
% Open Space -0.116 0.401  -0.247 0.101  -0.214 0.163 
% Forest 0.037 0.478  0.020 0.718  0.012 0.836 
Elevation Change (Z) 2.288 0.016  1.584 0.124  1.238 0.238 
Slope Average (Z) -2.645 0.006  -3.034 0.004  -3.086 0.004 
Median HH Income 0.000 0.550  0.000 0.301  0.000 0.207 
Median Home Value 0.00016 0.000  0.00015 0.000  0.00015 0.000 
% High School Degree -0.327 0.114  -0.420 0.063  -0.360 0.118 
% Bachelor's Degree 0.216 0.110  0.408 0.005  0.368 0.014 
Unemployment Rate 0.292 0.383  0.239 0.512  0.103 0.785 
% Age 0-17 0.085 0.037  0.083 0.061  0.079 0.082 
% Age over 60 -0.113 0.066  -0.071 0.291  -0.068 0.321 
% White 0.081 0.493  0.051 0.691  0.020 0.876 
Population Density -0.005 0.000  -0.007 0.000  -0.007 0.000 
Miles to Nearest City 10,000+ -0.130 0.101  -0.136 0.115  -0.094 0.286 
Incremental Miles, City 40,000+ 0.021 0.478  0.023 0.491  0.049 0.143 
Incremental Miles, City 100,000+ 0.017 0.590  -0.001 0.979  0.015 0.662 
Incremental Miles, City 1 Million+ -0.019 0.642  -0.036 0.414  -0.022 0.621 
Miles Squared, Nearest UW 4yr -0.042 0.832  0.036 0.868  0.017 0.940 
Northwest Region 8.247 0.039  8.045 0.065  7.116 0.110 
West Central Region 10.207 0.000  7.948 0.011  8.444 0.008 
Southwest Region 4.689 0.189  4.986 0.200  4.672 0.240 
Capital Area Region 11.533 0.001  11.040 0.002  11.172 0.003 
Southeast Region 0.542 0.842  -2.773 0.347  -2.849 0.343 
Bay/Lake Region 2.528 0.347  0.949 0.745  0.048 0.987 
North Central Region 4.283 0.196  3.783 0.295  2.116 0.566 
East Central Region 4.828 0.064  3.574 0.208  2.668 0.357 
Mississippi River Region 5.251 0.090  5.932 0.079  6.474 0.060 
% Commuters over 30 minutes 0.244 0.000       
% Commuters over 45 minutes    0.087 0.000    
% Commuters over 60 minutes       0.048 0.000 

         
Adjusted R-Square 0.422   0.313   0.285  

 

Bold = Significance < alpha 0.05  
Bold/italic = significance < alpha 0.1  
Italics = borderline significance 
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Discussion and Conclusions 

The relationship between commuting growth and population and housing growth in rural areas 
is logical and predictable: as rural tracts exurbanize around cities, we expect population increases 
and commuter increases to be concomitant. Increases in commutes around 30 minutes being a 
better predictor than longer commutes for growth is also sensible as those moving to rural areas 
satisfice between rural locations and the cost of getting to and from work in the city. The 
significance of housing values to growth is also quite logical: People purchase and build homes 
where there is a positive trajectory of regaining investment.  

Somewhat surprising were the insignificant coefficients for distances to cities and the amenity 
measures. A few geographical and historical factors may be driving the differences in this study 
from other studies on rural growth. Wisconsin has a long history of recreation-related population 
growth. Lake houses and countryside developments were not new in the 2000’s, and many 
desirable locations have already become saturated. In areas where growth is still occurring, the 
housing market may have priced in access to forests and lakes, meaning the median home value 
variable explains much of the population or housing growth phenomena on its own.  

The end of the time period for the study was a period of economic turmoil as the subprime 
mortgage crisis and resulting economic malaise took hold. The Great Recession did not uniformly 
hit every region of country or state. The shuttering of the GM plant in Janesville in 2009 received 
national attention and contributed to Rock County’s unemployment rate rising to 11.2% in 2010 
while neighboring Dane County’s unemployment rate sat at only 5.7% (Bureau of Labor Statistics 
2010). The disruption caused by the Great Recession and its uneven geographic effects are 
unmeasured in this analysis. Future analysis may take a longer-term study period to assess 
whether some of the findings for 2000-2010 constitute temporal anomalies. 

The possible development of a Foxconn LCD screen manufacturing plant in Racine County raises 
a few questions regarding socioeconomics and commuting in the state. Rural and regional 
development through industrial recruitment (incentivizing outside manufacturing to build plants 
via giant tax incentives and low-cost land deals in a race to the bottom rather than developing 
local businesses in the knowledge economy has been largely found to leave residents and 
governments unfulfilled in the longer term (Drabenstott 2003; Malecki 2004; Ryser and Halseth 
2010). In the short term, if the project realizes the promised 13,000 jobs averaging over $50,000 
per year (Romell 2018), Southeastern Wisconsin will see significant changes. People may move 
to the area, driving up housing prices and building, or slack in the regional employment market 
will tighten through current residents commuting from their established home. Most likely a 
combination of both phenomena will occur, leaving uncertain how authorities should plan for 
infrastructure and development. An historical, geographical analysis of branch plant influences 
on population and housing in Wisconsin and the region would be illuminating. 

Using Census tracts may also be a source of difference between findings on amenities and urban 
access in this study and the cited literature that used counties as units of analysis. The Ecological 
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Fallacy holds that relationships at one scale are not necessarily found or significant at a smaller 
or greater scale. Perhaps the finer spatial scale of the tract cannot show the broader trend of 
population and housing growth that county data shows. Another possibility is that some of the 
decisions in the crosswalk process (e.g., ignoring small spatial changes) removed some important 
variation in the variables. Still another factor may be the use of only one state in the models. 
Wisconsin may not show as many of the strong relationships between amenities, cities and rural 
growth as the rest of the country. Future studies could use a larger region like the Upper Midwest 
or ambitiously crosswalk all tracts in the US with the understanding that significant amounts of 
time would be necessary to prepare the data.  

The issue of how amenities were measured in this study should also be raised. Are the amenity 
measures typically used in county-level studies appropriate at the scale of the tract? Amenities 
can also include golf courses; national, state, and local parks; ski resorts; hiking, skiing, and biking 
trails; boat launches; and a host of other outdoor establishments. Proximity to these features 
may be of greater explanatory power. Creating a comprehensive dataset of outdoor activity 
locations may be a worthwhile endeavor to assess rural change at the sub-county level.  

We can surmise from this study that there were strong regional effects on rural population and 
housing growth in Wisconsin during the 2000’s. Additionally, home values were significantly 
associated with growth, and that changes in commuting over longer distances were also strongly 
related to population and housing growth. The flows between urban and rural areas are likely 
key to explaining rural development as workers demand access to urban job markets.  

Several questions are raised by the lack of significance of variables that had previously been 
found to be important drivers of growth. More testing of different variables and creation of 
datasets are necessary to examine fine-scale population and housing change in rural areas. These 
changes are important: the ecological and economic health of rural areas are important to quality 
of life and can have national political implications. As commuting relationships are often conduits 
of social and economic flows between urban and rural communities that affect economic and 
population growth, more research is needed to integrate the interactions between different 
communities. In order to understand the status and attitudes of rural America, we must do more 
to understand how rural areas are different, how and to where they are connected, and what 
characteristics have driven diverse trajectories of change.  
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