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EXECUTIVE SUMMARY

This report examines long-distance commuting in Minnesota, and portrays selected
characteristics of workers making long duration daily commutes. Economic and social
changes of the past quarter century in Minnesota reorganized the state's settlement system
along with the transportation systems that serve it. Sources and locations of jobs have changed,
as have locations that people have selected for their homes. Sometimes people follow the new
jobs in recreation, manufacturing, retailing, and services, but new jobs emerge as well where
people choose to live. The daily commute connects job and residence for those who work outside

the home.

In the early decades following World War II, transportation analysts generally agreed
that workers making long commutes were those best able to afford amenities normally
available outside the "urban core", that is, the downtown Central Business District (CBD) plus
adjacent transportation-industrial zones and high density residential neighborhoods within
"central cities" such as Minneapolis and St. Paul. Greater distances between home and work
translated into larger time and money expenditures for transportation--making longer
commutes generally unaffordable for persons below a certain income level. -Lower
socioeconomic status workers--laborers, domestic, and service employees--were understood to
cluster around their work places more tightly than did those with higher status employment--

managerial and professional workers.

These early metropolitan-based models have lost much if not all of their applicability to
today's metro and non-metro commuting world. Regional labor markets have dispersed
geographically, with workers from a broad range of socioeconomic backgrounds now traveling

longer distances to work than in the past. Today, spouses and other household members may



hold diverse, full-time, part-time, and seasonal jobs, so the needs of more than one commuter

affect the household's location decisions.

A large majority (79 percent) of Minnesota's 2.1 million commuters in 1990 traveled to
work alone in private cars. The average commute duration of 19.1 minutes fell below the
national average of 19.7, but more than 450,000 Minnesota workers spent 30 minutes or more
traveling to work each way. Fewer than a fifth of the commuters used transit or ride sharing to

and from work, but among those who did, nearly half had work journeys exceeding 30 minutes.

Long duration work journeys today are not restricted to the stereotypical upper-income
suburban family. Inside metro areas, long distance solo commuting still appears concentrated
within upper income classes compared with non-metro patterns, but average income
disparities between metro and non-metro areas cloud income-based comparisons. A high
proportion of suburban long-distance commuters come from households earning over $50,000,
but the same proportion of non-metro workers commuting the same duration had aggregate
household incomes under $30,000. In all geographic categories, the largest group of long
duration commuters consistently come from two person households, whose travel behavior may
reflect compromise between two remote job locations, and whose residential location decisions

may be sensitive to fewer constraints than those faced by larger or smaller households.

Although work journeys of long duration in metropolitan areas are associated with high
income, white-collar suburbanites living in relatively new and expensive housing, commutes in
non-metropolitan areas are marked by a greater share of middle income, blue collar workers
with larger families in modest housing. Thus, images of affluent, white-collar commuters are

somewhat inaccurate for non-metro settings.

In a five county-study area lying on the fringe between the Twin Cities and St. Cloud,
settlement has been expanding to encompass "exurban" communities, that is, those lying

beyond the continuously built-up suburbs. Within that area, average travel time for auto



commuters is the state's highest, at nearly 26 minutes each way, while average household
income exceeds $44,000. Recent movers in the area are more likely to work in the Twin Cities
than their "stayer" counterparts, but they are not disproportionately white-collar managerial-

professional workers.

Blue collar workers living in the study area report average commuting times longer
than those of professionals, regardless of length of tenure in their housing. Blue collar workers
moving in during the previous five years had the longest journey durations, just over 29
minutes. Thus, in the study area, white collar professionals are not the only group of workers

who, either by choice or by necessity, commute from farther afield on a regular basis.

Although Twin City area data are consistent with the traditional relationship between
socioeconomic prestige and work journey duration, socioeconomic characteristics for long-
duration commuters living beyond the edges of urban areas indicate that complex processes are
at work as household members decide about place of residencé, job location, and journey to

work.

Results from the five county exurban study area run counter to expectations that new
arrivals would be affluent white-collar workers. Patterns turned out to be substantially more
diverse than existing theories of commuting would lead us to believe. Findings have
implications for those seeking to understand effects of public policy initiatives such as highway
improvements, toll road construction, or the incidence on different user groups of energy tax
proposals. For example, to accommodate steadily increasing numbers of long distance
commuters with origins and/or destinations in Minnesota and Wisconsin counties adjacent to
the Twin Cities Metropolitan Council seven-county planning area, by expanding and improving
highways without charging a substantial share of the incremental infrastructure cost and
operating expense to the users, will inevitably multiply aggregate costs of supplying urban
services to scattered, newly developing exurban areas that currently lie beyond the reach of

metropolitan planning and development management controls. Such an outcome would



perpetuate a half-century of costly post-World War II sprawl brought about by steady public
subsidization of suburban development, with much of those costs imposed unfairiy and

disproportionately upon aging central cities.



INTRODUCTION

Three major forces have operated in recent decades to modify American patterns of
commuting to jobs: the economy has changed in structure and in its patterns of locational
distribution; households have changed in their composition and patterns of participation in the
paid work force; and improved cars, cheap gasoline, and convenient highway transportation
systems have loosened the geographical bonds tying home and work place. The results of these

changes show up in part in census data on the journey to work.

This report examines long distance commuting in metropolitan and non-metropolitan
Minnesota as reported by the 1990 U.S. Census of Population and Housing. The U. S. Bureau of
the Census has published one percent and five percent Public Use Microdata Samples (PUMS)
of long-form census returns since 1950. The PUMS contain detailed information from each
sampled household, including place of residence (metro, non-metro, central city, suburb),
occupations of household members, duration of commutes for household members working
outside the home, mode of travel to work, value of housing (for owned housing), monthly
contract rent paid (for rental housing), and date when the household moved to its present
residence. Since the PUMS provide individual household records, with detailed locational
identifiers removed to preserve confidentiality, cross tabulations of each variable with every
other variable in the sample can be constructed. Selected cross tabulations for commuters
residing in the State of Minnesota, and in a five county "exurban" study area lying between the

Twin Cities and St. Cloud, form the basis for this report.

The report begins with a general overview of how the settlement patterns and the
economic geography of the state have changed since World War II. Next, the report considers
how theories of central city-focused job markets and commuting patterns of the 1940s and 1950s

have become increasingly nonrepresentative of the broad commuting fields that have emerged



across the state in recent decades as metro area jobs disperse from the core, and as non-

resource based employment opportunities have engaged workers across non-metro Minnesota.

With a focus on long duration (over 30 minutes) commutes, and the sample of commuter
households divided between metro and non-metro residence, the report presents statistical
profiles of commuters with respect to their household incomes, their occupations, their mode of
travel to work, value of housing, and year moved into present housing. The report first
examines long duration commuting throughout Minnesota, then takes a closer look at patterns
within a five-county study area located between St. Cloud and the Twin Cities. Special attention

is focused on solo commuters, who comprise the bulk of all commuters in the state.

The concluding section summarizes findings that Twin Cities metro area commuting
data appear generally consistent with traditional theory, while findings from the exurban study
area and from non-metro parts of the state suggest a need to revise traditional generalizations
about long distance commuting, who engages in it, what is meant for the state, and how it may

affect policy initiatives such as highway improvements and energy taxes.



I. LONG-DISTANCE COMMUTING IN MINNESOTA

This report examines long-distance commuting in metropolitan and nonmetropolitan
Minnesota, and the characteristics of workers with long daily commute durations. Long work
journey travel time is increasingly common in Minnesota and elsewhere in the Upper Midwest
as economic and social changes reorganize life in America. The steady improvement of the
state's highway system has made commuting patterns feasible that would have been judged
impossible a generation ago. Moreover, gasoline is as cheap or cheaper in real terms as it was
in recent decades, while cars are highly fuel efficient, reliable and comfortable. Under these
circumstances it is understandable why we observe commuters going 40, 50, 60 miles or more
one way daily to their jobs. This report examines data from the 1990 U.S. Census of Population
and Housing to construct a profile of long-distance commuting in Minnesota, and to suggest

some policy implications of the phenomenon.

II. AN OVERVIEW

Economic and social changes in Minnesota in the past twenty-five years have been
reorganizing our settlement map, and the transportation and communications systems that
connect and serve it. (Anding et al. 1990; Borchert 1987; Lukermann et al. 1991) Agriculture
continues to mechanize as farm sizes increase, the number of farms continues to decline, and
national and international competitive pressures on Minnesota farming intensify. Recreation
and retirement activities along Minnesota's lakes and streams introduce fresh wealth and
disposable incomes into areas of northern and central Minnesota that years ago watched their
mineral resource-based industries languish, although certain segments of the timber, wood
products, and paper manufacturing industries continue to prosper due to product innovation

and sustained-yield forest management practices. (Hart 1991a, 1991b, 1992)



The state's manufacturers have diversified and modernized, spinning off to
subcontractors much of the work formerly pursued in integrated operations under one roof.
Small cities and towns across central and southern Minnesota that formerly earned their living
mainly as collection points for agricultural output, and as central places distributing goods and
services to tributary market areas, are now the sites of important manufacturing operations,

some of considerable size, and of back-office clerical activities spun off from metropolitan areas.

General retailing has moved up the urban hierarchy to superstores in regional malls
and shopping centers. Meanwhile, specialty retailing has percolated down the urban
hierarchy to the store fronts on small town main streets. Wholesale distribution centers
serving the entire region have emerged in the countryside along superhighways linking them

to their customers and employees.

In business and professional services, when a county's population falls short of the size
needed to support a medical specialist, a full service financial institution, or a fully qualified
public administrator or planner, there are two solutions: move the nonresident service
providers to the clients and customers, or move the customers longer distances to the services.
For example, "circuit-riding" professionals may work a day or two per week in each of several
small urban centers to provide what is needed, such as when a professional county
administrator works for two or three counties. Or residents visit one town for one occasionally
needed service such as legal assistance, but then visit another town for hospital and medical
care. Daily and weekly activity orbits for today's households are substantially broader

geographically than they were just a generation ago.

Job location requirements are changing in other ways as well. While itinerant
professionals may serve a wide geographic area, telecommunications and other technological
improvements allow additional commuting flexibility among many occupations. At-home
assembly work is made feasible by lower shipping costs. Computer technology allows some

2



workers to commute via the information highway, thereby reducing the frequency of traditional
commutes. California studies suggest that more than half of home telecommuters need only
pencil and paper, and perhaps a telephone to carry on their work at home. (Telecommuting in
the TWin Cities 1994)

Residential location needs of new and different types develop with the increasing
complexity of household employment distribution. A family that once decided where to live on
the basis of just one commuter's connection with a single employment location now faces
constraints from several family members. Likewise, the rise in part-time employment and
multiple job holding means an increase in the number of work locations affecting each

household's location decision.

As Minnesota settlement reorganizes, some jobs follow the population and its
purchasing power, while in other cases workers follow the jobs. Workers following jobs may
mean relocating one's household from the Iron Range to St. Paul, or from Minneapolis to New
Prague, or from Marshall to the Rochester area. But it may also mean long-distance

commuting from a fixed residence to jobs on an ever changing employment landscape.

III. THE APPROACH

An understanding of how social and economic characteristics vary among different
commuter groups is important for the effective design and implementation of transportation
policy. Each of these attributes is well-documented individually. We know the average
household income in a county, educational level in a census tract, or number of motor vehicles
per household within a municipality. But traditional analysis is usually restricted to reporting
how statistical averages vary from place to place without much attention to specific attribute

combinations at the individual or household level.



Our purpose in this report is to extend understanding of socioeconomic and commuting
patterns beyond the geographic limits of metropolitan areas and the analytical constraints of
single-variable analysis. In doing so we challenge the application to nonmetropolitan areas of
the traditional metropolitan area model describing positive correlations among occupation,

income, and work journey length.

To this end, we use two approaches. First, we examine the socioeconomic
characteristics of all workers in Minnesota who spend 30 minutes or more in the work journey,
thus obtaining a rough surrogate for long-distance commuters across the state. Second, we
explore in greater detail the same characteristics of workers in a study area on the fringe of the

Twin Cities of Minneapolis and St. Paul.

IV. BACKGROUND

Past approaches to the study of commuter attributes revealed important characteristics
of urban systems. For example, we can determine which areas in a city house workers with
the greatest average work journey duration, the lowest average income, or the highest
percentage holding college degrees. Over time, relocation of these concentrations can be traced
across the metropolitan areas. Because of the large number of employment concentrations in
metropolitan areas today and the mosaic of residential zones of different types within those
areas, generalizations about work places and home places, along with actual and expected
commuting flows among them, are frequently made in order to facilitate transportation

planning.

Examining the statistical links between socioeconomic status (i.e., household type) and
commute duration (i.e., journey to work activity) in metropolitan areas is not new. Common
sense leads us to believe that persons with longer commutes are able to afford amenities that

normally can be found only outside the urban core itself. Greater distances from the workplace
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translate into larger time and monetary expenditures for transportation--making longer
commutes generally unaffordable for persons below a certain income level. On the other hand,
if households are prepared to relocate well beyond suburbia. to small towns and rural areas of
"exurbia", where housing is often substantially cheaper than either urban or suburban options,

savings in housing costs can compensate for higher commuting costs.

Studies of the spatial structure of commuting patterns inside urban areas validate the
positive relationship between various measures of socioeconomic status and length of daily
commutes. A well known study from the 1960s illustrated a simple, typical relationship
between average lengths of work journeys and average occupational status of urban workers
when the large majority of workers resided within a few miles of their workplace, which was
the typical case at that time (Figure 1). The residences of lower-status employees--categorized
here as laborers, domestic, and service workers--clustered somewhat more tightly around their
workplaces than did those of higher-status' employees--classified as managerial and
professional workers. When places of employment were concentrated in the urban core, which
was largely the case in the early 1960s, a patterning of the metropolis emerged in which
socioeconomic well-being increased with distance from the city center. As metro areas
developed a multi-centered character in the decades following 1950, these post-war

generalizations steadily broke down.

V. WEAKNESS OF THE TRADITIONAL MODEL

This abstract model relating average length of commute with socioeconomic status relies
on certain restrictive assumptions that certainly were valid before World War II and for a
decade or so following. But these assumptions fail to reflect changes in and near North
American metropolitan regions during the past four decades. Recent studies in metropolitan

areas have indeed failed to demonstrate persistence of those traditional relationships. Yet
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much contemporary thinking and research still incorporate this model of urban spatial
behavior, and in some cases it is applied to areas well beyond the built-up portions of

metropolitan areas.

There are several reasons to question the applicability of 1960s era metropolitan area-
based explanations to 1990s conditions in rural or exurban communities, both on the basis of
intuition as well as on a small but growing body of literature derived from a variety of
geographical settings. (Clemente and Summer 1975; Brooker-Gross and Maraffa 1985) First of
all, the general dispersal and lower overall densities of contemporary rural and exurban labor
markets would seem to imply that workers from the broad range of the socioeconomic ladder
would journey longer distances to work than in earlier decades. To be sure, some major office
employers relocated to suburban locations, such as General Mills, Prudential, and Cargill, who
moved from the Minneapolis CBD to expansive sites in the western suburbs to be closer to the
residences of key employees. Others such as Gamble-Skogmo relocated from downtown
Minneapolis to larger sites convenient to highway transportation. Meanwhile, new
employment centers such as Southdale and Rosedale emerged in the post-war suburbs to tap

suburban, auto oriented purchasing power. (Adams and VanDrasek 1993)

Second, the responsibility of supporting a household with work outside the home is often
shared among two or more workers today. Spouses and other household members may hold
diverse full-time, part-time and seasonal jobs at scattered locations. Thus, the needs of more

than one commuter affect the household's location decision.

Third, the spatial distribution of available and satisfactory residential opportunities
outside urban areas often sharply limits the tradeoffs that workers might otherwise make
between commuting and moving. Workers may own or rent housing in weak real estate

markets where rentals are low or perhaps falling, and where the value of owner-occupied



housing is stable or even dropping. Renters may be unable to find substitute housing at better

locations at prices they can afford.

If owners decide to sell their house, it might mean incurring a capital loss, with little
prospect that equivalent alternative housing could be found at another more convenient
location. So they decide to maintain their present housing and take employment where they
can find it, even though this choice often means substantial commutes. Thus, even low-wage
or low-skill workers may devote considerable time and expense to the work journey, éspecially
in the case of declining Minnesota rural counties, where workers increasingly search far afield

for jobs.

VI. MINNESOTA'S LONG-DISTANCE COMMUTERS

What is the socioeconomic profile of commuters in Minnesota, a state with its share of
both rural counties losing population, as well as growing communities on metropolitan
fringés? When Minnesota is compared with the United States on a series of work journey
indicators, most measures are approximately in line with the national profile (Table 1). The
lower statewide proportion of workers using public transit is certainly due in part to the low
population density of Minnesota's urban and rural areas relative to the rest of the nation, and
possibly from competition from the use of van pools, bicycles, and walking as means of

transportation to work.

Relative affluence of the Minnesota population contributes to the lower percentage using
_transit, as well as to the slightly lower than average auto occupancy nationwide. The large
majority (79 percent) of Minnesota's 2.1 million commuters travel to work alone in private
automobiles according to the 1990 U.S. Census, further accounting for the lower-than-average

auto occupancy figure for the state.



Table 1. Work Journey Indicators for Minnesota and the U.S,, 1990

Minnesota United States
(as percent of all (as percent of all
commuters) work trips)
Mode of travel to work
(percent):
By Automobile
(Car, Truck, or Van) 90.9 914
By Public Transit 3.8 55
By Other Means 5.3 3.1
Average Auto Occupancy
(persons/trip) 1.07 1.10
Average Commute
Travel Time (minutes) 19.1 19.7

Note: Work journey data from the census are based on the percentage of individuals
with particular work journey characteristics. Nationwide Personal Transportation
Survey data are based on work trips within a week. Source: U.S. Bureau of the
Census, 1990 Census of Population and Housing; 1990 Nationwide Personal
Transportation Survey.




Access to a private car for a solo work journey is a clear measure of economic well-being
in most cases. Also of note is Minnesota's relatively short commute average duration of 19.1
minutes compared with 19.7 minutes nationwide. The difference is probably attributable to the
low density of settlement in and around the major employment centers like the Twin Cities area
as well as the high level of private auto access. In general, low density metropolitan areas
across the U.S. offer better mobility for their residents than do high density areas, which tend to
have a higher proportion of their built up central city and inner suburban areas inherited from

an earlier era. (Adams 1987; Abler et al. 1976)

These general measures inform us, but fail to portray directly and sufficiently the
population's well-being. Socioeconomic disparities exist between commuters traveling alone by
car compared with those in carpools or public transit, a finding consistent with the urban
transportation literature (Figures 2 and 3). While just 23 percent of Minnesota's solo
commuters come from households earning under $30,000 annually, the corresponding figure
for those using other transportation means (transit, van pool, bicycle, taxi, etc.) is 31 percent

across the state.

As mentioned above, the average Minnesota work journey length of 19.1 minutes falls
just under the national indicator. This aggregate figure, however, conceals substantial
variation among different types of commuters in different parts of the state. In fact, more than
450,000 Minnesota workers representing nearly a quarter of all commuters, spend 30 minutes
or more traveling to work each way. Our overview completed, we turn next to analysis

characterizing in greater detail the statewide population of long-distance commuters.

VIL. METHODOLOGY

Our approaches use data from the Public Use Microdata Sampfe (PUMS) file, of the 1990

Census of Population and Housing. These data provide stratified, one or five percent samples of
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Figure 2. Household Income Levels of Minnesota
Commuters Driving to Work Alone

Source: U.S. Bureau of the Census, special tabulations of the Public Use
Microdata Sample (1 percent sample), 1990. Calculations by the authors.
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Figure 3. Household Income Levels of Minnesota
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Source: U.S. Bureau of the Census, Special Tabulations of the Public Use
Microdata Sample (one percent sample), 1990. Calculations by the authors.
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all responses to the long-form census questionnaire and thereby allow detailed analysis of
household and individual data not available from any other source. (See Appendix C) To avoid
inappropriate disclosure of personal information, however, the Census Bureau removes all but
the most crude locational identifiers. This practice sacrifices geographic detail in order to

preserve household and individual detail.

For the first portion of our analysis, we extracted records from the Minnesota PUMS file
for all employed persons making one-way work journeys with durations exceeding 30 minutes.
The census questionnaire asked : "How many minutes did it usually take this person to get
from home to work LAST WEEK?" The question made no mention of linked work trips such as
a stop at a day care center or coffee shop on the way to work. No attention is paid to trips home
from work, or to stops made along the way, as was done in the 1990 Twin City area

Transportation Behavior Inventory.

The next step sorted the records by metropolitan and non-metropolitan areas. Metro
counties included the ten Minnesota counties in the 1990 Minneapolis-St. Paul MSA, St. Louis
(Duluth MSA), Clay (Fargo-Moorhead MSA), Benton, Sherburne, and Stearns (St. Cloud), and
01nisted (Rochester MSA). Comparisons between census years are based on 1990 MSA
definitions. (See appendices.) For the Minneapolis-St. Paul area, which includes over half of
the state's population, geographic differentiation into central city and suburban categories is

also determined.

PUMS file records provide no geographic specificity beyond these general levels. As an
alternative, the data tabulation and presentation formats make use of a subdivision of the state
into groups of contiguous counties with aggregate population thresholds of approximately
100,000 persons. At this population size, the Census Bureau is able to sample populations large

enough to ensure anonymity and statistical confidence. The area subdivisions are referred to



as Public Use Microdata Areas (PUMAs) (Figure 4). The state is completely subdivided into

non-overlapping PUMAs. For the one and five percent samples, PUMA boundaries differ.

The second phase of the analysis focuses on a study area identified by the Census Bureau
as PUMA 00900 from the 5 percent sample, designated to encompass parts of five counties
straddling the increasingly blurred boundary between Minneapolis-St. Paul and St. Cloud
V(Figure 5). This particular PUMA is an especially appropriate one for both examining
suburban and exurban commuting based on the distribution of commute destinations within
the state, and demonstrating how PUMS data can be used to study long-distance commuting at

the substate level.

In the 1980s, the study area experienced nearly a 25 percent population growth to its 1990
total of nearly 200,000. It is located between two overlapping urban systems--Minneapolis-St.
Paul, and St. Cloud. A number of counties in this part of the state send commuters to more
than one urban center, reflecting considerable intermixing of local labor markets. One of the
counties studied, Sherburne County, splits its work journeys evenly between the Twin Cities
area and the St. Cloud area, prompting the Census Bureau to classify part of the city of St.

Cloud within the Minneapolis-St. Paul MSA.

To sketch a basic profile of commuters in the study area, we used the five percent PUMS
file for Minnesota and identified all employed persons living in PUMA 00900 who traveled to
work alone by car. These criteria provided a sample size of just under 5,000 persons, or 2.5

percent of all persons living in PUMA 00900.

Variables combined in cross-tabulations for analysis include occupation, household
income, journey to work length, mode of commute, tenure at current residence, and household
size. Selection is based on relevance to exhibiting socioeconomic status. The most significant

results for both approaches are outlined below.

14



00100 _( \l\J_H
— _— 00200
00200 ’
(part) 00300
)
00400
1r /
00600
00700 g
County Boundary
00800
009(
912000 5: 400
PUMA Boundary
01500 ‘
91000 ' 02100
W 02300
| .
02600 02700] 0 50 100
02500} 02800 | (00> miles
- R

Not shown: PUMA boundaries within Anoka, Dakota, Hennepin, and Ramsey counties

Figure 4. Minnesota 5 Percent Sample Public Use
Microdata Areas (PUMAs), 1990

Source: 1990 U.S. Bureau of the Census. Public Use Microdata Sample
Technical Documentation.

15




Minnesota Counties
sending at least

Fargo-Moorhead /\7

Duluth of their commuters to
B e each of two Metropolitan
——d o ] Sherburne Co. Statistical Areas (MSAs)
St.Cloud: - Fa " [ Added to
e ; Minneapolis-St. Paul
MSA in 1992 MSA Boundary

™~ Minneapolis- [ﬂj
3 St.Paul

T | 0 100 Miles
+ . S ———————
Rolchéslter
' Study Area
Benton Isanti
Sherb | Chisago 5 Percent PUMA 00900 includes
erburn portions of five Minnesota counties
from two MSAs
Wright

Figure 5. Study Area Bridging the St. Cloud-Twin
Cities Metropolitan Areas

Source: Special tabulations of decennial U.S. Census journey-to-work frequency tables and
Bureau of Economic Analysis data.

Note: MSA boundaries shown are as of June 30, 1990--U.S. Bureau of the Census.
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VIII. RESULTS: PART 1 -- STATEWIDE ANALYSIS FROM PUMS DATA
A. SOLO COMMUTERS IN 1990

Initial findings disclose income differences among solo and shared-journey commuters
across the state by work trip duration. Overall, more than three-quarters of Minnesota's 2.1
million workers are "solo commuters," making their work trip alone in a private automobile.
More than a quarter of these individuals spend 30 minutes or more each way in the work
journey. Commutes of at least 30 minutes duration are characterized as long-distance

commutes in this analysis.

Commutes of long duration are less common among workers from lower-income
households (< $30,000) than for those from upper income households (Table 2). Over 40 percent
of workers with commuting time at or exceeding 30 minutes actually have household incomes
of $50,000 or more. The median household income of long-distance commuters is
approximately 5 percent higher than for all solo commuters, further differentiating them
among workers. At the state level, sample sizes are large enough that statistics derived from

them generally are highly significant statistically.

B. LONG-DURATION COMMUTERS USING OTHER MEANS OF
TRANSPORTATION IN 1990

Similar patterns emerged when the same income breakdown is applied to commuters
using means other than solo commuting in private cars (i.e., carpools, transit, bicycles,
walking, taxis, etc.) for their work journeys (Table 3). Consistent with national trends, less
than one-fifth of the working population use transit or ride sharing as their usual means of
transportation to and from the workplace during the week. Among these, nearly one-half had
work journey times greater than 30 minutes. This finding seems logical given the additional

time required for shared or mass transit routing.

17



Table 2. Minnesota Commuters Who Drive to Work Alone,

by Household Income Level

Income Category All Commuters Xg:;{fhr:ncgmgntgs
Under $10,000 47,587 3.2% 6,785 2.2%
$10,000-$19,999 139,472 9.3% 22,517 7.3%
$20,000-$29,999 223,652 14.9% 41,170 13.4%
$30,000-$39,999 271,147 18.1% 56,396 18.3%
$40,000-$49,999 256,381 17.1% 53,337 17.3%
$50,000-$59,999 184,644 12.3% 42,481 13.8%
$60,000 and above 374,233 25.0% 85,491 27.7%

TOTAL 1,497,116 100.0% 308,177 100.0%

MEDIAN* $42,601 $45,103

*Medians interpolated assuming continuous distribution within each

class.

Source: U.S. Bureau of the Census, Special tabulations of the Public Use
Microdata Sample (1 percent sample), Minnesota, 1990. Calculations by

the authors.
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Table 3. Minnesota Commuters Who Travel to Work by
Other Means, by Household Income Level

Income Category All Commuters nv:::é{fhr:f gm:xl?egs
Under $10,000 37,973 9.2% 4,899 4.2%
$10,000-$19,999 56,120 13.6% 15,226 13.1%
$20,000-$29,999 66,792 16.2% 16,330 14.0%
$30,000-$39,999 62,928 15.3% 18,791 16.2%
$40,000-$49,999 60,214 14.6% 21,505 18.5%
$50,000-$59,999 40,756 9.9% 11,661 10.0%
$60,000 and above 86,480 21.0% 27,830 23.9%

TOTAL 411,263 100.0% 116,242 100.0%
MEDIAN* $37,110 $41,337

*Medians interpolated assuming continuous distribution within each

class.

Source: U.S. Bureau of the Census, Special tabulations of the Public Use
Microdata Sample (1 percent sample), Minnesota, 1990. Calculations by

the authors.




As in the case of long-duration solo commuters, a significant proportion of those
commuting long durations by other means lived in households with annual incomes above
$50,000. That is, nearly 34 percent of long-duration commuters using alternative means came
from households with $50,000 or higher incomes, while nearly 40 percent of all long-distance
commuters came from such households. At low end of the income distribution, almost one in
four commuters statewide who drive to work alone more than 30 minutes lived in households
earning under $30,000 annually (Table 2). About 17 percent of Minnesota commuters with
household incomes under $20,000 used means other than solo commuting for their long
duration journeys to work, a rate almost double the percentage of solo long duration commuters

in the same income bracket (Tables 2 and 3).

C. LONG-DURATION SOLO COMMUTING BY TYPE OF AREA

Disaggregating long-distance commuter groups further on the basis of residential
location, the relationships between income, journey iength, and mode are less straightforward
(Tables 4 and 5). Inside metro areas, long-distance solo commuting generally concentrates
among the upper income classes to a greater degree than the non-metro workers with
commuting times exceeding 30 minutes. But then, overall metro area median income is nearly
50 percent higher than the state's non-metro median; the difference between median incomes of
metro and non-metro long-distance commuters is 40 percent. In fact, almost a third of the
long-distance solo commuters living in metro areas come from households with incomes

exceeding $60,000, while in non-metro areas, the share is less than 11 percent.

In addition to prompting speculation whether these households might be likely
candidates for telecommuting, this disparity prompts us to question whether differences
between the metro and non-metro areas' income proportions with respect to long-distance solo

commuting mainly reflect lower cost-of-living in non-metro areas, or possibly better
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Table 4. Minnesota Long-Distance Commuters Who Drive to Work Alone,
by Household Income Level and Geographic Area

Income Outside Within Metro Areas
Category |Metro Area Central City Rest of Metro Total
Areas
Under $10,000 3,105 5.0% 1610 | 53% | 2070 1.0% 3,680 1.5% 6785 | 2.2%
$10,000-$19,999 | 8,832 | 14.3% 4554 | 14.9% | 9,131 4.2% | 13685 | 5.6% | 22517 | 7.3%
$20,000-$29,999 | 12,581 | 20.4% 5681 | 18.6% | 22,908 | 10.6% | 28589 | 11.6% | 41,170 | 13.4%
$30,000-$39,999 | 13,938 | 22.6% 5888 | 19.2% | 36,570 | 16.9% | 42458 | 17.2% | 56,396 | 18.3%
$40,000-$49,999 | 11,270 | 18.3% 3473 | 11.4% | 38594 | 17.9% | 42,067 | 17.1% | 538,337 | 17.3%
$50,000-$59,999 | 5,359 8.7% 2,875 9.4% | 34247 | 15.9% | 37,122 | 15.1% | 42481 | 13.8%
$60,000 and 6,624 | 10.7% 6,509 | 21.3% | 72,358 | 33.5% | 78,867 | 32.0% | 85,491 | 27.7%
above
TOTAL 61,709 |100.0% | 30,590 |100.0% | 215,878 | 100.0% { 246468 | 100.0% | 308,177 | 100.0%
MEDIAN* | $34,546 $35,859 $49,653 $48277 $45,103
*Medians interpolated assuming continuous distribution within each class.

Source: U.S. Bureau of the Census, Special tabulations of the Public Use Microdata Sample
(1 percent sample), Minnesota, 1990. Calculations by the authors.
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Table 5. Minnesota Long-Distance Commuters Who Travel to Work by
Other Means, by Household Income Level and Geographic Area

Income Outside Within Metro Areas
Category |Metro Area Central City Rest of Metro Total
Areas
Under $10,000 1,288 5.5% 2,691 9.1% 920 1.6% 3,611 3.9% 4,899 4.2%
$10,000-$19,999 | 3,657 | 15.7% 7636 | 25.7% 3,933 6.2% 111569 | 12.6% | 156,226 | 13.1%
$20,000-$29,999 | 4,830 | 20.7% 4738 | 16.0% 6,762 | 10.7% | 11,500 | 12.4% | 16,330 | 14.0%
$30,000-$39,999 | 6,210 | 26.6% 3,289 | 11.1% 9,292 | 14.7% | 12581 | 13.5% | 18,791 | 16.2%
$40,000-$49,999 | 3,243 | 13.9% 3289 | 11.1% } 14,973 | 23.7% | 18,262 | 19.7% | 21,505 | 18.5%
$50,000-$59,999 | 1,587 6.8% 2,944 9.9% 7,130 | 11.3% | 10,074 | 10.8% ] 11,661 | 10.0%
$60,000 and 2530 | 10.8% 5,106 | 17.2% | 20,194 | 32.0% | 25300 | 27.2% | 27830 | 23.9%
above
TOTAL | 23345 | 100.0%| 29693 | 100.0% | 63204 |100.0% | 92897 | 100.0%|116,242 | 100.0%
MEDIAN* |$33055 $29,538 $47,142 $43,935 $41,337

*Medians interpolated assuming continuous d

istribution within each class.

Source: U.S. Bureau of the Census, Special tabulations of the Public Use Microdata Sample
(1 percent sample), Minnesota, 1990. Calculations by the authors.




opportunities for two worker households to earn a high income in metro areas compared with

non-metro areas, or other determining factors.

Significant variations in long-distance solo commuting appear between central city and
suburban areas of the Twin Cities area as well. Although a high proportion of suburban (i.e.,
“Rest of MSA") long-distance commuters come from households earning over $50,000, nearly
the same proportion of non-metro workers commuting the same duration live in homes with
aggregate incomes below $30,000. Median household income is, unsurprisingly, higher in the
suburban ring than in the central cities of the Twin Cities at $49,653 (vs. $35,859) for solo long-

distance commuters, and $47,142 (vs. $29,538) among long-distance carpool and transit users.

The corresponding median incomes for long-distance solo commuters from non-
metropolitan areas are almost $14,000 lower than their urban counterparts. The only other
group of long-distance solo commuters with a higher proportion of households earning below
$30,000 is central city households in which the employed utilize transit or carpools for work

journeys greater than 30 minutes (median household income $29,538 ).

D. LONG-DURATION SOLO COMMUTING AND OTHER CHARACTERISTICS

Results thus far suggest that long work journeys are not solely a mark of the
stereotypical upper-income suburban family. Further support for this conclusion comes from
data on household size, housing‘ characteristics, and occupation of long-distance solo
commuters in non-metropolitan communities. Nearly one in five of this group live in

households of five or more members, compared with about one in seven from inside metro

areas (Table 6).

Likewise, about two in five long duration commuters living in metro areas reside in

households with fewer than three persons, while only about one in three of those in non-metro



Table 6. Minnesota's Long-Distance Commuters, by Household Size

and Geographic Area
Household Outside Wlth.'ln Mth‘O Areas
Size Metro Area Central City Resj& of Metro Total
reas
1 5,244 6.2% } 14,007 | 23.2% 20,102 72% | 34,109 10.1% 39,353 9.3%
2 22241 | 26.1% )| 19,044 | 31.6% 82,018 29.4% | 101,062 | 29.8% {123,303 | 29.1%
3 20263 | 23.8% | 11,500 | 19.1% 67,160 | 24.1% 78,660 | 23.2% 98923 | 23.3%
4 21229 | 25.0% | 7843 | 13.0% 71,8521 25.7% 79,695 | 23.5% |100,924 | 23.8%
5 or more 16,077 | 189% | 17,889 | 13.1% 37950 13.6% | 45839 | 13.5% | 61,916 | 14.6%
TOTAL 85,054 | 100.0%| 60,283 | 100.0% | 279,082 | 100.0% | 339,365 | 100.0% |424,419 | 100.0%

Source: U.S. Bureau of the Census, Special tabulations of the Public Use Microdata Sample
(1 percent sample), Minnesota, 1990. Calculations by the authors.



areas come from households of fewer than three persons. In all geographic categories,
however, the largest group of long-distance commuters consistently comes from two person
households. Residential location decisions seem to be sensitive to fewer constraints within this
group. The dual income, two-person household's travel behavior, for example, may reflect a

compromise between two remote employment locations.

Among those non-metro long-distance commuters who are homeowners, 55 percent
have lived in the same house for longer than five years as of 1990, compared with only 46
percent in metro areas. This contrast reflects the expected higher mobility rates among metro
residents. Housing value inconsistencies between non-metro and metro places are also
exhibited from the PUMS data. The median home value of metro area long-distance
commuters surpasses its non-metro counterpart by almost $40,000 (Tables 7 and 8). Cost-of-
living differences among metro and non-metro places are reflected again in the housing value

data.

Perhaps most striking, however, is the variation within occupation breakdowns of long-
distance solo commuters within the state. Employment appears to be divided more evenly
among occupational types in non-metropolitan areas than in metro areas (Figures 6 and 7).
While the proportion of operators, fabricators, and laborers is twice as high outside
metropolitan areas as inside, it is not much larger than metro areas' proportion of managerial
and professional specialty employees. These figures are based on responses to the occupation
question in the census long form which could be classified--approximately 75 percent of all

individuals surveyed.

In short, Part 1 of our analysis demonstrates that while work journeys of long duration
within metropolitan areas are associated with high income, white-collar suburbanites living in

relatively new and expensive housing, those in non-metropolitan areas are marked by a greater
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Table 7. Minnesota's Long-Distance Solo Commuters, by Year Moved
to Current Residence and Geographic Area

Moved Metro Area Central City Resz of Metro Total
reas

Before 1960 4094 | 6.6% 483 | 1.6% | 7314 | 34% | 77197 | 3.2% | 11,891 | 3.9%
1960-1969 5037 | 82% | 2369 | 7.7% | 16,192 | 7.5% |18561 | 7.5% | 23598 | 7.7%
1970-1979 13,685 | 22.2% | 3611 | 11.8% | 45885 | 21.3% |49,496 | 20.1% | 63,181 | 20.5%
1980-1984 10925 | 17.7% | 4,715 | 15.4% | 32,637 | 15.1% {37352 | 15.2% | 48277 | 15.7%
1985-1988 17,733 | 28.7% | 11,477 | 37.5% | 73,991 | 34.3% |85468 | 34.7% [103,201 | 33.5%
1989-1990 10,120 | 16.4% | 7,774 | 25.4% | 39,698 | 18.4% |47472 | 19.3% | 57592 | 18.7%

Not Specified 115 | 0.2% 61| 0.5% 161 | 0.0% | 322 0.1% 437 0.1%
TOTAL 61,709 |100.0% | 30,590 | 100.0% | 215,878 | 100.0% |246468 | 100.0% | 308,177 | 100.0%

Source: U.S. Bureau of the Census, Special tabulations of the Public Use Microdata Sample
(1 percent sample), Minnesota, 1990. Calculations by the authors.




Table 8. Minnesota's Long-Distance Solo Commuters, by Housing Value

and Geographic Area
Income Outside Within Metro Areas
Category |Metro Area Central City Rest of Metro Total
Areas

;,;;%&l;an 8257 | 16.0% 0| 00% | 558 | 3.0% | 558 | 2.7% | 18846 | 5.4%
$25,000-$49,999 | 16,468 | 32.0% 1,587 8.7% 4324 2.3% 5911 2.9% | 22,379 8.8%
$50,000-$74,999 | 14,398 | 28.0% 6,854 | 37.8% | 39422 | 21.2% | 46,276 | 22.7% | 60,674 | 23.7%
$75,000-$99,999 | 7,015 | 13.6% 6,141 | 33.8% | 63,503 | 34.2% 69,644 | 34.1% | 76,659 | 30.0%
$100,000- 4232 | 8.2% | 2438 | 13.4% | 48990 | 26.3% | 51,428 | 25.2% | 65660 | 21.8%
$149,999
$150,000 and 1,081 2.1% 1,127 6.2% | 24,104 | 13.0% | 25231 | 12.4% | 26,312 | 10.3%
greater

TOTAL | 51,451 | 100.0% | 18,147 | 100.0% | 185,932 | 100.0% | 204,079. | 100.0% | 255,530 |100.0%
MEDIAN* |$51,737 $77,575 $92,176 $90,889 $85,066

Not

Specified*+ | 10,258 12,443 29,946 42,389 52,647

*Medians interpolated assuming continuous distribution within each class.

**No housing value recorded. Housing units are not owner-occupied.

Source: U.S. Bureau of the Census, Special tabulations of the Public Use Microdata Sample
(1 percent sample), Minnesota, 1990. Calculations by the authors.
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share of middle-income, blue-collar workers with larger families in modest housing.
Apparently non-metro blue collar workers find fewer job opportunities close to home and thus

must travel farther to find satisfactory work.

We cannot, however, draw any further inferences from these results, other than to
conclude that images of affluent, white-collar commuters are somewhat inaccurate in non-
metropolitan settings. Indeed, these findings are unsurprising, given the concentration of
professional jobs and higher-priced housing in the metropolitan economy. What about areas on
the fringe, where the metropolitan area is expanding to encompass communities in the
"exurbs" beyond the suburbs? The expansion of an urban system carries metropolitan
commuting patterns outward, and often brings with it an influx of affluent, white-collar
commuters. The system also eventually engulfs old established independent communities like
Forest Lake, Stillwater, Hastings, and Shakopee and incorporates them into the metro system,
partly as transportation nodes and employment centers, but also as outlying residential

suburbs with distinctive personalities and significant histories in their own right.

IX. RESULTS: PART 2-- METRO AREA ANALYSIS FOR
STUDY AREA "PUMA 00900"

As mentioned above, we approach these questions through analysis of the five percent
sample PUMS file for the five county study area lying between the Twin Cities and St. Cloud
areas (Figure 5). All employed persons traveling to work alone by car are the basis for our
study. In line with expectations, the average travel time of workers in the study area is the
state's highest among the PUMAs compared, at nearly 26 minutes each way, and average

household income exceeds $44,000.

Yet desegregating the sample by housing tenure and worker occupation yields
interesting results. Movers, defined as residents living in their present homes less than five
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years, are more likely to work in the Twin Cities than their "stayer" counterparts (Table 9).
These findings suggest a certain number of workers move into exurbia while maintaining their
job ties to the metropolitan economy. These workers are not, however, disproportionately white-
collar, defined in terms of managerial and professional occupations. Slightly fewer of the
white-collar workers travel to the Twin Cities for jobs than do their operator, fabricator, and

laborer counterparts.

While a cumulative plot of travel time does show a slight divergence on the basis of
housing tenure, the difference is not statistically significant (Figure 8). In contrast, household
income is significantly lower among newly arrived exurban residents, while stayers report an
average of nearly $47,000 (Table 10). This latter figure appears to reflect a larger share of non-
wage earnings for established exurban residents, while the income of new arrivals more closely

reflects earned wages.

A simple dichotomy of occupational prestige--between 1) managerial and professional
specialty occupations, and 2) operators, fabricators, and laborers--reveals other interesting
findings. Blue-collar workers report average travel times higher than those of professionals,
regardless of tenure. Blue-collar workers who moved in the last five years report the longest
average work journey, just over 29 minutes. Thus, white-collar professionals are clearly not
the only group of workers who, either by choice or by necessity, commute from farther afield on

a regular basis.

X. CONCLUSIONS AND POLICY ISSUES

Part 1 illustrates some major qualifications for the positive relationship between
socioeconomic prestige and work journey length in metropolitan areas. While data for the

Twin Cities MSA support the traditional pattern, analysis of socioeconomic characteristics for
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Table 9. Place of Work, by Mobility Status and Occupation

Movers Stayers
Managerial Managerial
Place of Work All and All and
Professional Professional
Sample Size 2,192 532 2,723 604
Within Study 44 4% 45.9% 53.3% 49.1%
Area
Stearns County 11.5% 13.9% 10.4% 12.9%
Twin Cities
(Suburbs) 31.3% 26.1% 24.6% 24.5%
(Central Cities) 8.5% 8.3% 8% 8.9%
Elsewhere 4.2% 5.7% 3.7% 4.4%

Source: U.S. Bureau of the Census, 1990 Census of Population and Housing
(Minnesota). Special tabulations of the Public Use Microdata Sample (5 percent

sample).
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Source: U.S. Bureau of the Census, 1990 Census of Population and Housing
(Minnesota). Special tabulations of the Public-Use Microdata Sample (1 percent
sample).
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Table 10. Travel Time and Income, by Tenure, by Occupation

Movers Stayers
Entire Managerial | Operators, Managerial | Operators,
Sample] All and Fabricators, All and Fabricators,
Professional Laborers Professional Laborers

N 4915 2,192 532 398 2,723 604 552
Travel 257 | 263 % 29.3 95.2 249 28.8
Time (min.)
H old $44.200 $40,900 $46,900 $36,100 $46,800 $54,600 $44,200
Income
Iv;‘:‘g‘;‘:“a] $19,100| $19200 |  $23600 $19200 | $19,000 |  $26,300 $18,500

Source: U.S. Bureau of the Census, 1990 Census of Population and Housing

(Minnesota). Special tabulations of the Public Use Microdata Sample (1 percent

sample).




long-duration commuters living beyond the edges of urban areas indicates more complex

processes at work.

Results of Part 2 run counter to the expectation that new arrivals in exurbia are
predominantly affluent, white-collar workers. Instead, the PUMS data seem to show that
exurban commuting patterns are considerably more diverse than that. Together, both parts of
this study indicate that standard theories of travel behavior derived from the metropolitan
context paint an inaccurate picture when applied to non-metropolitan and exurban

communities.

The Minneapolis-St. Paul metro area continues to grow within the generally stagnant
midwestern Manufacturing Belt. Since the Twin Cities area did not have a heavy specialization
in manufacturing, the decline of the Rust Belt had relatively little impact on the Twin Cities
area. Nevertheless, along with metropolitan growth has come decentralization of population
and employment. Some jobs have relocated to suburban and exurban areas, leading workers
outward in their daily commutes. The dispersal of housing and disposable incomes has
attracted retailing, and personal and professional services following households and their

purchasing power.

As this decentralization occurs, and travel patterns become more complex, old ideas of
how the metro highway systems will or ought to be used will have to change. The urban world
of the 1990s is significantly different from the world for which we built the interstate highways

and the other major routes serving the greater Twin Cities area.

The metropolitan freeway and arterial system was designed and built in the 1950s and
1960s and subsequently expanded to capacities that planners expected would handle morning
and afternoon work-journey peak loads. But in the 1990s, commute trips between home and

work accounted for just 38 percent of trips during the increasingly congested morning rush
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hour, and only 20 percent in the afternoon rush. If those trips are combined with other work-

linked trips, the rush hour percentages rise to 62 and 44 respectively.

We cannot conclude from these findings that exurban and non-metropolitan commuting
fields are simply the result of some uniquely non-metropolitan--but still economically rational--
tradeoff of distance for space. The location of the residence appears to be more permanent than
conventional theories assume, and the choices available to many households are
correspondingly limited in the short- to medium-term. Even more important, the link between
home and work is a reflection of choices and constraints within the household. Here, we
examined household size only. Further analysis might consider the distinction between
socioeconomic status and social role as demonstrated by more complex factors such as gender,

marital status, and life cycle stage.

These considerations should inform any detailed study of the journey to work in the
contemporary North American context. Non-metropolitan and exurban commuting patterns,
even when viewed in terms of simple measures of socioeconomic status, are considerably more
diverse than many theories would lead us to believe. Findings have far-reaching implications
for those seeking to understand effects of public policy initiatives such as highway

improvements, toll road construction, or energy tax implementation.

It would be useful to know the share of household income that is currently devoted to
commuting, and the trends up to the present for households of different composition and
different wealth and income resources. It seems that if fuel costs and fuel taxes were to rise
substantially, the increased commuting costs would place considerable pressures on
households of modest means who moved to exurban areas in order to take advantage of cheaper
housing. These people might respond to the additional costs as policymakers would expect--
searching for jobs closer by in order to reduce their total travel budgets--but in the long run they
might also try to reduce housing costs even further, to compensate for higher fuel prices.
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Meanwhile, upper income households might move to distant suburbs in search of more
expensive housing, incur longer commutes, yet feel relatively unaffected by higher fuel prices.
Household budget impacts may differ significantly, but the public costs to the transportation

system might be similar.

But costs of building and operating increments to the transportation system are only one
element in the aggregate cost to the public of metropolitan expansion. Accommodating steadily
increasing numbers of long distance commuters with origins and/or destinations in Minnesota
and Wisconsin counties adjacent to the Twin Cities Metropolitan Council seven county
planning area by expanding and improving highways serving outer suburban and exurban
districts, but without charging a substantial share of the incremental infrastructure cost and
operating expense to the users and to the property owners who benefit directly from the
improvements to the transportation system, will inevitably multiply aggregate metropolitan-
wide costs of supplying urban services to scattered, newly developing exurban areas that
currently lie beyond the reach of metropolitan planning and development management
controls. Such an outcome would perpetuate a half-century of costly post-World War II sprawl
that has been brought about by continued public subsidization of suburban development, with
much of those costs imposed unfairly and disproportionately upon the households, businesses,

and property owners within aging central cities.

We need to know how long jobs last, now that long-term stable employment with a single
employer is less common than it was in the previous generation, and as multiple job-holding by
individuals and households appears to be increasing. People change jobs regularly, and they
also change their housing frequently. Since job locations and housing locational choice are both
adjustable, what is the significance of the journey to work as the highway system develops
towards an all-points grid similar to telephone and electrical service, and as part- or full-time

telecommuting becomes increasingly common for people in information-intensive occupations.
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It seems that people increasingly expect a transportation network that is usable like the
telephone, with a perception of flat rate pricing regardless of length of trip, time of day, or day
of the week. This expectation is probably unrealistic for an expanding metropolitan area
because of the skyrocketing costs of providing expanded channel capacity. But there are
solutions. We use congestion pricing for hotel rates, telephone calls, airline tickets, and bus
fares. For highways in the U.S. to date we have avoided congestion pricing, except by metering
access to some metro area freeways during peak loads, making drivers spend extra time

waiting, which is the same procedure used when waiting for an overseas telephone circuit.

Some travel is made necessary as a consequence of urban zoning restrictions that
separate activities such as schools, day care, shopping centers, offices, parking, transit hubs,
and residences. This separation of land uses means that the commuting worker with child
care and daily shopping responsibilities must make several trips among dispersed nodes to
accomplish the day's chores. Public policy adjustments permitting or favoring "mixed use
developments" in both newly developing areas as well as in redeveloping zones within our
central cities would reduce travel demands while simplifying life for harried household

members, especially single parents with dependent children.

Recent census and Travel Behavior Inventory data document average increases in
commuting times in recent decades. At present, we do not know if the trend toward longer
duration will continue, increase, or level off; nor do we know whether trends developing in one
part of Minnesota are occurring in other regions. Depending on the nature of the trend and
emerging practice regarding the pricing of road usage, highway improvement plans may turn

out to be too ambitious, just right, or too little and possibly too late.

We do know that the journey to work will increasingly be a smaller share of total demand
placed on the transportation system. The journey to work is about 25 percent of all travel now.
There is much "trip chaining", especially in the afternoon hours. Movement on the system
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today is more complex than in earlier decades. Interstate highways were planned and built to
handle "peak loads", which occurred in the morning and afternoon with workers going to and
from work. Now, a greater volume of travel is spread more evenly throughout the day. So
congestion pricing makes more sense today, as much of the travel behavior today is
discretionary. When the journey to work comprised a high percentage of total travel, then
congestion pricing was difficult to consider without substantial attention to complicated equity

considerations.

If all trips, whether for work, shopping, school, or recreation are becoming longer in
distance and duration on the average, this trend implies that a greater share of state product
will be devoted to transportation, thereby creating a greater incentive to substitute
communications for movement. Such trends mean a greater degree of interdependence of each
subarea of the state on other areas, which stimulates an urgent call for long range regional
planning so that physical infrastructure improvements and extensions will be planned

intelligently, priced properly, and resources used wisely.

The promotion of independent living for the elderly, the handicapped, and those who
cannot or should not drive cars, triggers a need for regular transit service in the non-metro

regions of the state.

Sharing rides for the journey to work is steadily promoted by public and private interests,
but the share of commuters sharing rides has been falling. Despite substantial net public
benefits for ride sharing in many instances, the private cost-benefit calculus by each commuter
usually leads to a decision to drive alone if possible. On the other hand, if ride sharing unduly
extends trips or leads to empty "back hauling", ride sharing could be less efficient than solo
commuting. Transit solutions to the commuting problem are efficient only if they shorten

aggregate time of vehicle operation.



This observation prompts further questions about the goals of transportation policy
makers. Should we try to ensure (1) that all people can move conveniently among all places all
the time? Or (2) that our infrastructure is designed for efficiency and environmental sensitivity,
assuming that they are not mutually exclusive? Or (3) that work journeys be as quick as
possible? Or (4) all three, with statewide transportation/transit systems that are at once

efficient and fair?

What about new forms of transportation demand and supply management policy
options? Travel demand management was important in the 1980s. It was work place centered,
and began as a private sector initiative. Later it spread to state departments of transportation.
Flexible work schedules and expanded opportunities for telecommuting suggest new

opportunities for demand management.

On the supply side, better knowledge on the part of motorists of alternate routes could
alleviate congestion on heavily traveled channels. Road information available to motorists and
used by them seems highly specific so that when road way incidents occur or construction or
maintenance slow traffic, many of them feel that have no alternative but to wait rather than to
move to an alternate route. Truckers and delivery personnel make heavy use of MnDOT route
information, but the average motorists seems not to know of sources and uses of up-to-date road

information.

We should examine more carefully why long distance solo commuters are thought to be
a concern. Obviously from the point of view of the commuters themselves, their daily trips
make sense. What are the public issues involved, and how do they differ between (1) commuter

travel on lightly used nonmetro highways, and (2) on congested exurban and metro roads?

Commuting duration may be related to affordable housing alternatives at diverse

locations, or at least to household awareness of alternatives. The number of workers who live
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alone and commute more than 30 minutes may indicate limits on housing options. It would
seem that they, unlike dual income families with children do not need to think about a spouse's
place of employment, quality of schooling, or any other preferences besides their own needs,
tastes and resources. If it is true that this group has greater residential flexibility than many

others, then their commuting patterns are particularly important to consider.

The census questionnaire asked respondents to report the major mode of transportation
used in the journey to work in the previous week. This question does not permit reporting
alternative modes used part of the time, occasionally and seasonally, such as bicycles in the
summer, nor does it recognize telecommuting one or more days per week. Thus, census data
probably overstate the use of automobiles in commuting, understate the use of alternative

modes, and ignore communication substitutes for movement.

Census questions on journey to work differ from questions asked in a conventional
Transportation Behavior Inventory (TBI), which inquires about each type of trip made among
the nodes visited in a day's travel. Census questions reflect conceptualizations about the
dominant urban vehicular travel in the immediate post war decades of urban highway
construction, while contemporary TBI surveys reflect today's trip making activity in a more
comprehensive fashion. The advantage of the journey to work data from the decennial census
is that they may be linked with other data collected at the same time and with reference to a
uniform census geography that generally changes little from census to census. TBI data can be
collected in inter-census years, but lacks the comprehensive household and housing data

provided by the decennial census.
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Appendix A. Summary Population, Socioeconomic,
and Commuting Data for Minnesota, 1970-1990

State Metro Non Metro | Central Cities
Total Population
1990 4,375,099 2,959,899 1,415,200 964,298
1980 4,075,970 2,631,930 1,444,040 864,446
1970 3,804,971 2,165,029 1,639,942 928,352
% Change 80-90 7.34% 12.46% -2.00% 11.55%
% Change 70-80 7.12% 21.57% -11.95% -6.88%
% Change 70-90 14.98% 36.71% -13.70% 3.87%
Total Workers Over Age 16
1990 2,138,733 1,538,102 620,631 485,642
1980 1,837,689 1,264,968 572,721 413,033
1970 1,442 851 869,077 573,774 387,683
% Change 80-90 16.38% 21.59% 8.37% 17.58%
% Change 70-80 27.37% 45.55% -0.18% 6.54%
% Change 70-90 48.23% 76.98% 8.17% 25.27%
Work-at-Home Workers Over Age 16
1990 115,737 55,136 60,601 13,948
1980 99,985 34,408 65,577 7,024
1970 123,164 21,984 101,180 8,232
% Change 80-90 15.75% 60.24% -7.59% 98.58%
% Change 70-80 -18.82% 56.51% -35.19% -14.67%
% Change 70-90 -6.03% 150.80% -40.11% 69.44%
As a Percent of All Workers Over Age 16
1990 5.41% 3.58% 9.76% 2.87%
1980 5.44% 2.72% 11.45% 1.70%
1970 8.54% 2.53% 17.63% 2.12%
% Change 80-90 -0.54% 31.79% -14.72% 68.89%
% Change 70-80 -36.26% 7.53% -35.07% -19.91%
% Change 70-90 -36.61% 41.71% -44.63% 35.26%
Total 16+ Workers who Work Qutside the Home (Commuters)
1990 2,022,996 1,482,966 560,030 471,694
1980 1,737,704 1,230,560 507,144 406,009
1970 1,319,687 847,093 472,594 379,451
% Change 80-90 16.42% 20.51% 10.43% 16.18%
% Change 70-80 31.68% 45.27% 7.31% 7.00%
% Change 70-90 53.29% 75.07% 18.50% 24.31%
As a Percent of all 16+ Workers
1990 94.59% 96.42% 90.24% 97.13%
1980 94.56% 97.28% 88.55% 98.30%
1970 91.46% 97.47% 82.37% 97.88%
% Change 80-90 0.03% -0.89% 1.90% -1.19%
% Change 70-80 3.38% -0.20% 7.51% 0.43%
% Change 70-90 3.42% -1.08% 9.55% -0.76%
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Appendix A (continued)

I State Metro Non Metro : Central Cities

Workers Commuting by Car, Truck, or Van
As a Percent of All Commuters

1990 90.93% - 90.13% 89.81% 80.63%

1980 84.23% 84.64% 83.25% 72.66%

1970 81.07% 81.87% 79.64% 71.87%
% Change 80-90 7.95% 6.49% 7.88% 10.97%
% Change 70-80 3.90% 3.38% 4.53% 1.10%
% Change 70-90 12.16% 10.09% 12.77% 12.19%
Workers Driving Alone to Work (SOVs)

1990 1,593,019 1,161,969 431,050 327,236

1980 1,114,504 790,185 324,319 223,408
% Change 80-90 42.94% 47.05% 32.91% 46.47%
As a Percent of All Commuters

1990 78.75% 78.35% 76.97% 69.37%

1980 64.14% 64.21% 63.95% 55.03%
% Change 80-90 22.78% 22.02% 20.36% 26.08%
Workers Commuting in Carpools

1990 246,546 174,620 71,926 53,092
As a Percent of All Commuters 12.19% 11.78% 12.84% 11.26%
Average Vehicle Occupancy 1990 1.08 1.08 1.08 1.09
Workers Commuting by Public Transit

1990 77,722 74,319 3,403 50,138

1980 101,749 99,151 2,598 66,336

1970 73,564 71,139 2,425 57,584
% Change 80-90 -28.61% -25.04% 30.99% -24.42%
% Change 70-80 38.31% 39.38% 7.13% 15.20%
% Change 70-90 5.65% 4.47% 40.33% -12.93%
As a Percent of All Commuters

1990 3.84% 5.01% 0.61% 10.63%

1980 5.86% 8.06% 0.51% 16.34%

1970 5.57% 8.40% 0.51% 15.18%
% Change 80-90 -34.39% -37.80% 18.62% -34.94%
% Change 70-80 5.04% -4.06% -0.16% 7.66%
% Change 70-90 -31.08% -40.33% 18.42% -29.96%
Long Distance Commuters

1990 457,867 368,263 89,584 30,201
As a Percent of All Commuters 22.63% 24.83% 16.00% 6.40%
Mean Travel Time to Work 1990 19.1 204 15.6 18.0
Number of Households 1990 1,648,825 1,119,156 529,669 897,009
Median Household Income 1990 $30,909 $35,043 $23,638 $27,230
Mean Household Income 1990 $37,718 $42,095 $28,470 $34,733
Persons per Household 1990 2.58 2.58 2.58 2.32

NOTE: Delineations of metropolitan and nonmetropolitan areas are not consistent from year

to year. These figures reflect the specified census year.

Source: U.S. Bureau of the Census, Census of Population and Housing, 1970, 1980, 1990.
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Appendix B. Summary Population, Socioeconomic, and Commuting
Data for Exurban Study Area Counties: Benton, Chisago, Isanti,
Sherburne, and Wright, 1970-1990

5 Percent PUMA 00900 Benton Chisago Isanti Sherburne Wright
Total Population
1990 30,185 30,521 25,921 41,945 68,710
1980 25,187 25,717 23,600 29,908 58,681
1970 20,841 17,492 16,560 18,344 38,933
% Change 80-90 20% 19% 10% 40% 17%
% Change 70-80 21% 47% 43% 63% 51%
% Change 70-90 45% 74% 57% 129% 76%
Total Workers Over Age 16
1990 14,774 13,765 11,799 20,178 33,514
1980 10,778 10,633 9,432 12,157 24,228
% Change 80-90 37% 29% 25% 66% 38%
Work-at-Home Workers Over Age 16
1990 912 734 659 937 1,956
1980 1,007 695 499 547 1,676
% Change 80-90 -9% 6% 32% 71% 17%
As a Percent of all Workers over Age 16
1990 6% 5% 6% 5% 6%
1980 9% % 5% 4% %
% Change 80-90 -34% -18% 6% 3% -16%
Total 16+ Workers who Work Outside the Home (Commuters)
1990 13,862 13,031 11,140 19,241 31,558
1980 9,771 9,938 8,933 11,610 22,552
% Change 80-90 42% 31% 25% 66% 40%
As a Percent of all 16+ Workers
1990 94% 95% 94% . 95% 94%
1980 91% 93% 95% 96% 93%
% Change 80-90 3% 1% 0% 0% 1%
Workers Commuting by Car, Truck, or Van
1990 12,986 12,442 10,662 18,434 30,364
1980 8,764 9,147 8,160 10,880 20,746
% Change 80-90 48% 36% 31% 69% 46%
As a Percent of all Commuters
1990 94% 95% 96% 96% 96%
1980 90% 92% 91% 94% 92%
% Change 80-90 4% 1% 5% 2% 5%




Appendix B (continued)

5 Percent PUMA 00900 Benton Chisago Isanti Sherburne Wright
Workers Driving Alone to Work (SOVs)
1990 11,181 10,062 8,768 15,559 24,926
1980 6,581 6,354 5,682 7,659 14,114
% Change 80-90 70% 58% 54% 106% 77%
As a Percent of all Commuters
1990 81% 1% 79% 81% 79%
1980 67% 64% 64% 65% 63%
% Change 80-90 20% 21% 24% 24% 26%
Workers Commuting in Carpools
1990 1,805 2,380 1,874 2,875 5,438
As a Percent of all Commuters 13% 18% 17% 15% 17%
Average Vehicle Occupancy 1990 1.08 1.12 111 1.10 111
Workers Commuting by Public Transit
1990 163 29 23 161 75
1980 153 26 22 149 65
% Change 80-90 7% 12% 5% 8% 15%
As a Percent of all Commuters
1990 1% 0% 0% 1% 0%
1980 2% 0% 0% 1% 0%
% Change 80-90 -25% -15% -16% -35% -18%
Long Distance Commuters
1990 1,452 5,864 5,081 7,977 13,771
As a Percent of all Commuters 10% 45% 46% 41% 44%
Mean Travel Time to Work 1990 18.2 27.9 30.0 26.7 26.4
Number of Households 1990 10,915 10,526 8,833 13,672 22,945
Median Household Income 1990 $26,619 $31,281 $31,308 $35,585 $33,456
Mean Household Income 1990 $30,197 $35,229 $34,733 $39,628 $37,645
Persons per Household 1990 2.71 2.84 2.85 2.93 2.96

NOTE: Delineations of metropolitan and nonmetropolitan areas are not consistent
from year to year. These figures reflect boundaries during the specified census year.

Source: U.S. Bureau of the Census, Census of Population and Housing, 1970, 1980, 1990.




Appendix C

Facsimile of 1990 U.S. Census Long-Form Respondent
Questionnaire






Appendix C. Facsimile of 1990 U.S. Census Long-Form Respondent
Questionnaire

CENSUS 90

OFFICIAL 1990
U.S. CENSUS FORM

Thank you for taking time to complete and return this
census questionnaire. It’s important to you, your
community, and the Nation.

The law requires answers but guarantees privacy.

By law (Title 13, U.S. Code), you're required to answer the
census questions to the best of your knowledge. However.
the same law guarantees that your census form remains
confidential. For 72 years—or until the year 2062—only
Census Bureau employees can see your form. No one
else-no other government body, no police department, no
court system or welfare agency-is permitted to see this
confidential information under any circumstances.

How to get started-and get help.

Start by listing on the next page the names of all the
people who live in your home. Please answer all questions
with a black lead pencil. You’ll find detailed instructions
for answering the census in the enclosed guide. If you
need additional help, call the toll-free telephone number to
the left, near your address.

Please answer and return your form promptly.

Complete your form and return it by April 1, 1990 in the
postage-paid envelope provided. Avoid the inconvenience
of having a census taker visit your home.

Again, thank you for answering the 1990 Census.
Remember: Return the completed form by April 1, 1990.

Para personas de habla hispana -

(For Spanish-speaidng persons)

Si usted desea un cuestionario del censo

en espaiiol, llame sin cargo alguno al

siguiente namero: 1-800-CUENTAN
(o sea 1-800-283-6826)

U.S. Department of Commerce
BUREAU OF THE CENSUS
OMB No. 0607-0628

ForMm D-2 Approval Expires 07/31/91




Appendix C (continued)

Page 1

The 1990 census must count every person at his or her “usual residence.” This means the place where the
person lives and sleeps most of the time.

1a. List on the numbered lines below the name of each person living here on Sunday,
April 1, including all persons staying here who have no other home. If EVERYONE at
this address is staying here temporarily and usually lives somewhere else, follow the
instructions given in question 1b below.

Include Do NOT include

¢ Everyone who usually lives here such as family ® Persons who usually live somewhere else
members, housemates and roommates, foster
children, roomers, boarders, and live-in

employees

* Persons who are temporarily away on a business * Persons who are away in an institution such as a
trip, on vacation, or in a general hospital prison, mental hospital, or a nursing home

* College students who stay here while * College students who live somewhere else while
attending college attending college

¢ Persons in the Armed Forces who live here ® Persons in the Armed Forces who live somewhere

* Newborn babies still in the hospital cise

¢ Children in boarding schools below the
college level

* Persons who stay here most of the week * Persons who stay somewhere else most of the
while working even if they have a home week while working

somewhere eise
* Persons with no other home who are staying
here on April 1

Print last name, first name, and middle initial for each person. Begin on line 1 with the household
member (or one of the household members) in whose name this house or apartment is owned, being
bought, or rented. If there is no such person, start on line 1 with any adult household member.

LAST FIRST INITIAL LAST FIRST INITIAL
1 7
2 8
3 9
4 10
5 11
6 12

1b. If EVERYONE is staying here only temporarily and usually lives somewhere
else, list the name of each person on the numbered lines above, fill this circle —+> O
and print their usua] address below. DO NOT PRINT THE ADDRESS LISTED

ON THE FRONT COVER.

House number Street or rosd/ Rural route snd box number Apartment number
Gy State 2P Code

Caunty or {oreign country Names of ! g ot roads

NOW PLEASE OPEN THE FLAP TO PAGE 2 AND ANSWER ALL QUESTIONS FOR THE FIRST 7
PEOPLE LISTED. USE A BLACK LEAD PENCIL ONLY.
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Appendix C (continued)

Page 2 PLEASE ALSO ANSWER HOUSING QUESTIONS ON PAGE 3 >
PERSON 1 PERSON 2 |
Last nasme Last namna
Please fill one column =) \
Mwmu"’d‘n Frat nams Middis inital | Fost name Middle el
Question 1a on page 1. }
2. How is this pervon related if a RELATIVE of Person 1:
to PERSON 12 TART bt i the O Husband/wie O Brother/sister
person column household O Natural-born O Father/mother
Fil ONE circle for each ’ member {(or one of the membaers) in whose name or adopted O Grandchid
It Other relativeof person i column |, the home 1 owned, being bought, or rented. son/daughter O Other relative
fill circle and print exact relationship, such o St / - iy
as mother in-law, grandparent, son-in-lew, U there is no such p start in this col with stepdaughter :_ __________
rlecs. cousin, and 30 on. any adult bousehold member. ENOTRELATED toPerson 1:
O Roomez, boarder, O Unmarried
or foster child partner
m O Housemate, O Other
roommate nonrelative
3. Sex O Male O Female O Male ale
Fill ONE circle for each person. O Fem
4. Race O Whie O White
Fiil ONE circle for the race that the person 0 Black or Negro O Black oe N
conside. .- v hdun_(ﬁm.)(hmdummdm O Indian (Amer.) (Print the name of the
it Indian (Amer.), print the name of i arp:hcpalt:te.); - rmoled or principal tﬂbc.); -
the enrolled or principal tbe. ' H H '
Q Elldmo---- - (o] E Tt
O At s tan or Pactic Isdonder (AP °©
Q Chinese O Japanase [
v ae e e eem O Fipro [l O Asanindian o
Tt om0 . . { tawalnan « DJamoan ~
print one group, for example: Hmong, O Korean O Guamanian o
Filan, Laotian, Thal, Tongan, Pakistani, O Vietnamese O Other APY o
Cambodian, and s0 on. premmem e 7..'
Iif Other race. print race. Y N—— ‘:
O Other race (Print race) [o]
5. Ageaad i+ s of birth a. Age b. Year of birth a. Age b. Year of birth
) o b A R ] O R [
a. Print each person’s age at last birthday. I 1 Poor o . 1 1: HEE T
Fill In the matching circle below each box. Lmm—mn - - —omomdenad
000000 1800000 000000 (1800200
1010190 901¢QC10 101010 90120210
b. Print esch person's year of birth and il the 2020 2020 2o0zo0 2n20
matching circle below each box. 3030 3030 3030 3030
4 040 . 4040 4040 . 4040
506850 5050 SOELO0 5050
6060Q 6 060 6060 6060
7070 7¢C70 7070 7070
g808¢C g§Q80 8080 8080
9090 9090 9090 9090
6. Marital status O Nowmamied O Seprated O Nowmarried O Sepaated
Fill ONE circle for each person. O Widowed QO Never married O Widowed O Never married
© Divorced O Divorced
7. ls this person of Spanish/Hispanic origin? O No (not Spanish/Hispanic) O No (not Spanish/Hispanic)
Fill ONE circle for each person. O Yes, Mexican, Mexican-Am., Ch O Yes, Mexican, Mexican-Am.. Chicano
U Yes, Puerto Rican . O Yes, Puerto Rican
O Yes, Cuban O Yes, Cuben
O Yes, other Spanish/Hispanic O Yes, other '3
(Print one group, for example: Argentinean (Print one group, for example: Argentinean
Colombian, Dominican, Nicaraguan, Colorabian, Dominican, Nicaraguan,
Salvadoran, , and . Salvadoran, , and .
U Yes, other Spanis Hispan, ,—---—-——M——-—’Ei"—'l7 - Fmm——ms Spriad.dvonly .
print one group. v L _J L___ h
FOR CENSUS USE -~y o o
o D o




Appendix C (continued)

Page3

= PERSON 7 NOW PLEASE ANSWER QUESTIONS Hla—H26 FOR THIS HOUSEHOLD
L]
Hla. Did you leave anyone out of your list of persons for ¥ this ks 2 ONE-FAMILY HOUSE —
= o Question [a on page 1 because you were not swre HSa. Is this house on ten or'more acres?
— Tied ]
the persoa should be tisted — for exasapie, someone
. p——— temporarily away on a business irip or vacation, a O Yes 0 N
aRELA Person | newborn baby still in the hospital, or 2 person whe " basioees (such bast
O Husband/wde O Brother/sister stays here once in 8 while and has no other home? b :‘ .“ 1 ol -M..m;' sbop)
O Natsalborn QO Father/mothe O Ya, plesse print the nameis) O No .
"‘Wm 0 Geandchid l\dm(ﬂ.7 O Ya O No
son/ < relative
O Stepson/ f'"""":’ Answer anly I you or someone 1 this household OWNS
____ sepdaughier e, B OR IS BUYING this house or apartment —
¥ NOTRELATED 1o Persen 1- b. Did you include anyoue in your list of persons bor B, m“r“. l"f:."‘“'mulh'“'l l‘::
~ Roome.bowder. - Unmamed Question 1a on page 1 even though you were not sure il sell for ¥ it were for sale?
or foster child parnnar ] that the person should be Ssted — for exaraple, &
O Housemate, gy O Other visitor who is stayleg here temporartly or a persoa who O Lem then $10,000 C $70,000 10 §74.999
foommute normeintive wsually lives somewhere elee? O $10,000 10 $14.999 C $75.000 10 $79.999
O Male O F C  Yes, plesse print the nacne(s) O No O $15.000 % $19.999 C $80,000 % $39,999
ndl-mﬂ7 O $20,000 1o $24.999 C $90.000 1o $99.999
0 Wine 0 $250000$2999% G $100.00010$124.999
O BlackorNego O $30,000 %o $4,999 O $125,000 0 $149.999
C Indhan () Prie the e o e 0 $ISM0LN99 O $150.000105174.999
evoled crpincoaltbe)y  |HD Which best deacrbes this buikding? Inchude al g ::g:mz g 2,,’.?‘3:3333
! T spartments, flals, eic., even i vacant. ! . A
. O $50,000 10 $54,999 O $250.000 o $299.999
0 O A b boms or taler O $55000185999 O $300,000105399.999
0 A O Acne-hunly hosse detached from any ather house O $0000%03645%9 O $400,000% $499.999
Asian or Pacific lslander (APD O Aone-family house attached 1o one or more housss ° sas,mo-nm'm ° ssown--a-'
O Chiness O Japanses C  Abutiding with 2 apartments *
o O Abuliding with3 or 4 enis
o_f,'“"? u gf""“"" O Atuiding with § fo9 apartiments
O Koresn O Guamanian O Abuiidng with 1010 19 spartments Annweronly ¥ you PAY RENT for $is howse or spartnent —
O Victnamese O Oha APt O Abuiiding with 20 1049 spariments ml. Whiat s the monthly rent?
P L L L LT T - 8 A building with S0 or more apartments O Lassthan $30 O 37515399
v i Oee 0 $80m 99 O $400% 3424
O Otber race (et mcet -4 H3.  How ooy rooms do you hawe ko this Bowse of apartrment? o :::b::f; o ::’”:;9
s Age b. Yom of birth Da NOT count bethrooms, porches, baloonies, foyers, halls, 54 o o o 474
L = o
ORI S S Y I O lwom [ O 4room O 7 rooems o etz M O $5Bwise
000Cc00 18800000 °§'°°“ g:”"" g:""’“' 0 22508249 D 3550108599
1c1¢c10 9cioto O 3rooms rooms Yoous 0 $2Z0%8274 O 6001 $649
2020 2020 [(C o ihis howse or spartment — 0 $2751 8299 O 365085699
3aldc Jc3ac O $300 3324 O $700% $749
svac| o woes 2 "“";“:"""’"":‘;’;"“W g O ST 0 $T500999
:g 28 :g :g o0 b”u' :‘ n this | hold free O $35010 $374 O $1,000 or more
and dear (without a movigage) 7 ».
7070 7~19 . Does the monthly rent inciude any meaks?
8080 8G80 O Rerved for cash rad? e rent? v
9090 4090 O Ocxupied without payroent of cash O Yes O No
D Now marvied > Separsted FOR use
0 Wdowed 6 Never . IA. Tol | 8. Typcdl;ﬂ D. Months vacant G. DO D =
O Dwarced o Vacant | G Lewthanl O 6up12
1] 1 ' c llﬂhz o uwbac ] PR ) [ | 1 [}
f 1 ] T T T | [ toe 1
O No fnot Spanish/Hisparsc) oo S e O Remie  1C2wpm6 O Mamere| ! of ot [ 03[P0
O Yes, Mexican, Mexdcan-Am., Chicano [~ - Usual home 3 fomdoadodo gt Aot b
O Yo PosoRen oy Yoo - Complete alter 6 O0aVWOOEDVO e
U Yes, Cuban 11 | €L Vacancy stats CIROTCQQA®U T 1 11 111 ¢ 11 ¢
O Yes, othvr Spanish/Hispanic c & OPFOREOUMI Ofj2 2 2 ¢ @ ¢ ¢ 2 @2 ¢ ¢
{Print ane groun. for example: Argercnemn. 3 | O Forrent O Forsms/ | uyomom 33333333333
Colowtian, Dx Naarsg B - O Forsale only rec/oce et ——— . 4 4 & > G & + F & 4 &
Sl Spmed ndeenl g s | ¢ Remsder O Formlmat | 6 pg 6 p3 0 P8 S 5355588355305
H y ° wom""“"m‘oplomom'"c 566060666666 6
et et ) ? OP2OPSOSM Of(?2 ¢t ¢ ¢ ¢ 22 ¢17727?
» § 3 &4 3 2 8 3 ¥ ’ 3 &
o Qlltﬁﬂbﬁﬂ“w’ F. Cov. 9 9999999999
o] T Yes O No Ol O1la 07 OH)

< senwruo~so I

OO PUHNwO



Appendix C (continued)

Paged . . _ PLEASE ALSO ANSWER THESE
H8., When ¢id the person listed in columa 1 on HI4. Which FUEL is used MOST for heating this H20. What are the yearly costs of utilities and
page ) wove tnto this house or apartment? house or apartment? fuels for this house or apartment?
¥you have ived here less than 1 pesr,
O 1989 or 1990 O Gas: from underground pipes estinate the yearly cost. l
O 1985t 1968 serving the neighborhood
O 19800 1984 O Gas: bottled, tank, or LP
O 1970 1979 O Flecricity a. Electricity
0 19600 1969 O Fue ol kerosens, exc.
< 1959 ox earder = O Coal or coke e mmmem
O Wood i K
C  Solar energy :3 .00:
o e ety v aniiin WO YOU BAVE: Luat is, DOW N Yeanty cost — Uovars
many bedrooms would you tist  this house or ] O Nofuel used

apartment were on the market for sale or remt?

OR

° N°‘ ; EE" Doyou get wnter from = O Inchuded in rent or in condominium fee
g ;l ; O Apublic syttem such asa clty waler O Nocharge or elactricity not used
O 3bed department, or private company?
0O Anindividual drified wel?
04 bed O An individual dug wel?
O Sormare O Some other source such as a spring, b.Gas .
| creek, river, cistern, eic.? -
<o
M Do you have COMPLETE plumbing facilities S -
In thts Loase or spartients that s, 1) bot and H16. I this building connected to a public sewer? r -; _;
mﬂwdm.ﬂ:hhwﬂq.udma O Yes, connacted 1o public sewer i-s : s
bathiub or shower? T No, connected to septic tank or cesspool y;;;;':“’" N
0O No, use other means .
O Yes, have af three facilities . or 3
0 Mo H17. About when was this bullding first bullt? c
' [ ]
O Included in rent or in condominium fes
O 1989 or 1990 5]
O Nocharge wsed
B o 19%5%1%8 organat
H11. Do yos have COMPLETE kitchen facikties: 0 19804 1984 R
that i, 1) & sink with piped water, 2) 2 range 0 19001979 Ve s
of cookstove, and 3) a refrigerator? 0 196010 1969 c. =
J 1950w 1959 7
C “es 3 194010 199 &
S 1939 or earber rmmmmmmmmmmm = S
0 re O Donlknow ; i .
: S 09 3
. 7 =
n HI8. ls this house or apartment part ol a eary cost — Dolary I
T condomintum? OR e
H12. Do you have a telephone in this bouse or
apartment? -
2 Yo O inchuded 1 rent or In condomiriurn fos R
I Ne O Nochage
' Yes
< No
¥ you bve in an apartent budkding, skip to H20.
H19a. Is this howuse oa less than 1 acre? d. O, coal, kerosene, wood, etc.
Hi3. How many automobiles, vans, and trucks o 9 Ye — Skip o H20
one-ton capacity or less are kept at hom. for 3 HNo - |
use by members of your household? ;r :
b. In 1989, what were the actual sales of all agricultural s .00
2 None B products from this property? Yearty cost — Dollars
21
D2 O None OR
23 2 3110899
o4 2 $1.000 10 82,499
cs 3 52,5000 $4,999 O Included in rent or in condominium fee l
o6 3 $5.000 4o $9.999 O No charge or these fuels not used
O 7 ormore O $10,000 or more

C-5



Appendix C (continued)

QUELTIONS FOR YOUR HOUSEHOLD

t

INSTRUCTION:

Answer questions H2] TOH26, f this &
& one-(amily hocase, & condorminhum, of
2 mobile home that someane in this
househoid OWNS OR IS BUYING;
otherwise, go o page 6.

H21. What were the real estats taxes on THIS

property last gear?
| pimtetindethindetabetay |
: '
] .00

H22. What was the anaval payment for fire, hazard,
and food insurance on THIS property?

ommee—n————— q

[}
. ‘
L‘.------..--'.J

Yearly srmourt — Oolars

OR

H23a. Do you have a morigage, deed of trust, contract
to purchase, or similar debt on THIS property?

O Yes, morigage, desd of trust,
oc similar debt

O Yes, contract to purchase
O No — Skip to H24e

Go o H23b

b. How much is your regular mosthiy mertgage
payment oa THIS property? include payment only

on first (Gage OF op
| ittt ==
1 1
: H
[ S
Monthly amount — Dollars
OR

O No reguisr payment sequired — Skip io H24a

c. Does your regular monthly mortgage payment
include payments for real estate taxes on THIS

property?
|

0 Yes, tanss incladed in payment
O No, taxes paid sepasately or taxes not recuired

H | Page5
H24a. Do you have a second or junior
mortgage of a home equity loss on
THIS property? Il
O Ye

O No — Skip fo H25

|
b. How much is your reguiar moathly
payment on ofl secoad or junior
mortgages and all home equity loans?
[t |
; ; L
(. I ..
Monthiy amount — Dollars °
8
OR 2
G
C  No regulsr psyment required -
&4
| 3
2
[ ]
2
Anower ONLY f this is s CONDOMINIUM —
H25. What s the moathly condominkun fee? 2
?
[
......... L
o : «
Monthly smount — Dollars ;
Q
] |
Answer ONLY ¥ this is 8 MOBILE HOME
H26. What was the total cost for personal
property taxes, site rent, registration fees,
and license fees 0a this mobile howe and

fis site last year? Exchude raal estate tanss.




Appendix C (continued)

Page 6 PLEASE ANSWER THESE QUESTIONS
PERSON 1 14a. Did this person iive in this house or apartment 18. Does this person have & physical, mental, or other

§ pears ago (oa April 1, 1985)? health condition that has lasted for 6 or more
Foprrat r— | O Bomatter Ao 1, 1965 — Go o questions kor moeths and which

_person borm? 3

1
]
(Name of State o« Joreign country; or Puerto Hico, Guam, «'.)

9. ls this person & CITIZEN of the United States?
3 Yes, bom in the Unlted States ~ Skip to 1]

a. Lisnits the kind or amount of work this persos can

O Ya— Skpto IS the next do at a job?

‘ O Neo 0 Yes O No

b. Where did this person live § years ago b. Prevents this person from working at a job?
(on April 1, 1985)? . 0 Yes O No

(1) Name of U.S. szuhdpwmﬁy—i
—

PR Pt
1

19. Because of a health condition that has lasted for

] : H 6 or more m~~*he does this person have any
2 Yes, bom in Puerto Rico, Guam, the Leemn - difBeuity —
O Yes, born abroad of American parent or parens (2)Nm¢°‘mh'hiuos-7 shop or visita doctor’s office?
O Yes, US. citizen by nauralization r 7 oV 0 N
U No. nota citen of the United States ] i b
(3) Name of city o town in the U.S. b. Taking care of his or her own personal needs, such
10. mt?lidthhmmethnﬂdSma - 7 y ;m“?“ dressing, ot getting around kside the
O 198711990 . < 19700 1974 Cesscoosmemecooomeoceoemenad
O 1985 or 1986 0 1965w 1969 {4) Did this person bive inside the city 0 Ye 0 Ko
0 19821 {984 C 19601 1964 of town Emits? ¥ this person s a females —
O 19800r 1981 C 19501 1959 0 Yes 20. How many babies has she ever had, not counting
0 1975 1979 C Before 1950 O No, bved outside the city/town kmits stillbirths? Do not count her stepchiidren or chidren
11. Atany time sioce February L, 1990, hasthis | 15a. Does this person spesk & language otber than P 56785 1011 12
person sttended regular school or college? English at hooe? ormare
Include only masery school, kindergarken, elementary 0 Yes 0 No—Skpiol6 0000000000 O 0O
schoal, and schooling which leads 10 a high schaot diploma
or s zolege degres. b-mhﬂw7 21a. Did this person work a any time LAST WEEK?
O No. has ot atended sincn February 1 v i O Yeu — Fll tils ccle this person worked ful
G Yes, public achool, public college L ¥ time or part time. {Count part-tirs work such
O Yes, private school, private colege n For example: Chinese, liaban, Spanish, Vietnamese) 2 debvering papers, or helping without pay
¢. How well does this person speak English? ina family business or farm. Also count active
12. mﬁ:‘:otm@&hmcommv O Vaywdl O Notwe duty in the Anmed Forces.)
degree RECEIVED. f currently envolled, mark the level O Wd O Natua © N;uwxmm
of previous arede atended or highest degree recetved. 16. When was this person bora? ] vokteer work. — Skip 1o 25
O No school - mpleted O Bom before Aprt 1, 1975 — Go o 17a . How macy hours did this person work LAST WEEK]
O Nursery scool . O Bom Apd 1, 1975 or later — Go 10 questions (at all fobs)? Subtract any € off; add overtime or extra
O Kindergarten for the next person hours worked N

7 1st, 2nd, 3ed, or dth !
O St 6th ilh.:&h:: 17a. Has this persos ever been on active-durty military ! EH“"
0 9"9’“‘ service in the Armed Forces of the United States ittt -
O 10th grade r ever been in the United States military Reserves { 22 A¢ what location did this person wock
O 1thgrade or the National Guard? ¥ service was in Reserves or LAST WEEK?
O 12th grade, NO DIPLOMA National Guard only, see instruction guide. Kﬁpmwbdnmd\mmm.m
O HIGH SCHOOL GRADUATE - high school O Yes, nowon sctve duty where he or she worked mout Last week.
DIPLOMA ox the equvelent (For example GED! * Yes, on actve duty in past, but ot now B o AddressMumberandstrestt 3 .
U Some college but no degree O Yes. service in Reserves or National r H
O Associate degree tn college - Occupational program Guard only — Skipto 18 N " 2
O Associate degree in college - Academi program O No-— Skpto 18 (t the exact address is not known, give a desaription of
. the the
8 Bdn?s@;a&mpwmmg b. Was — d:‘::bnm-J uikding name or the nearest
ME4, MSW, MBA) i ) i . Fil 2 cxdie for each period in which this person served.
) . . b.dediy.wvn.orpwoﬁcc—,
O Professional school degree (For example: MD, O September 1980 or fater f
DOS, DVM, L18, JD) ] O May 1975 to August 1980 i [
O Doclorate degree D Vietnam era {August 1964—Apxdl 1975} L
(For examgie: PhD, EdD) O February 1955—July 1964 c-‘"h“'““h“':""""""h'”"""“
™ - O Karean confict Liune 1950—January 1955) that city or town?
- What s 1his person’s ancestry or ethaic origin? O World War I [September 1940—July 1947) m O O Noousde
(See bnstruction guide ko further information) /" O World Was | (April 1917—November 1918) the city/toun Imits
i ' ) Any other tme d.County7 .
] {
3 ]
;'w Gerrnan, lakan, Afro-Amer.. Crastan . In total, how many years of active-duty military E o
Cape Verdean, Dominican, Ecuadoran, Haltian, service has this person had?
! Cajun, e ~ e.ISm¢7 . f.'Z!PCodc7 A
Nigerian, krish, Polish, Siovak, Talwanese, Thal, i i Years ! Lo !
Uskrainian, etc.| R L I J

C-7
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Appendix C (continued)

FCli PERSON 1 ONPAGE 2 i ! Page7
23a. How did this person usually get to work LAST 28. industry or Employer 32. INCOME IN 1989 -
WEEK? ¥ this person usually used mare than one For whoem did this work? il the “Yas™ circie below for each income sourcs
method of ranmortaton g the tp, Bt crce | oow on achve duty b the Armd received dusg 1989, Otberwinn, 8 e “No circke.
of the one used for moet of the distance. Foroes, il e chrie————— O and pent the F*Ves,” arter s fotal ascunt received duuing 1995, l
O Car, trudk, or van O Motarcycie branch of the Armed Forces. For income received jointly, see insiruction guide.
O Bus or troley bus O Bioxie f ! ¥ exact amount & not knoam, please give best estimate.
O Steekmortroleycmr ¢ Waked H N ¥ net income was & jows, weie “Lom™ sbove
O Subwey crelevated Wu'hdlho:‘m/ (Name of cormp b or othar employer) the dolier amount.
O Rairoad | ez b What kind of basiaess or industry wes this? a. Wages, salary, commissions, boouses, or tips
0O Femryboat . : Other method Describe the activity et focation where exployed from afl jobs — Report amount before deductions)
O Tascab r T1|  fortaen bonds, dues. crotersems.
¥ “car. zuck. or van ™ s marked s Zha, go 1o 2 Otherwoe, ; | O Yes—e i
skp o 24. (For example: haspital, newspeper publishing, O No 8_--._---.._.-_‘_0.2:
b. How many people, including this person, mad onder house, suko engine manulackiring, . Annual amount — Dollars
usually rode o work in the car, truck, or van retail bakary) . Sell-employment income from cwn nonfarm
uos' “mmﬂ . W | s this mainky — A ONE circle mmw
Drove > 5 peophe partership — Repart NET tnoome
[o] O Other
O 2pecple O 6 people o M"‘"“"‘"::‘ {agriculure, bmnemepeses .
03 @ 7109 people O Retall bade government, ek} 0 Ya— | |
O 4 people Q10 or more peopls 0 Ne :3 00t .
Wi 29. Occupation _ Aniral enount — Dolars
s ”wm"‘:‘.‘wm:mwm a. W\mbﬂdw&m&bmdﬁg’7 _ ¢. Farm seli-employment income ~ Report NET o
P et N H 1 Income after operating expenses. Inchude eamings -
‘ vLam L ! a8 wnant farmer or sharecropper. - =
.L--_-------..' S pm (For example: registered nurse, personnael manager, 0 Yes — : mi :
b. How " adn take this supervisor of order departrment, gasoline engine 0 No % 00 N
10 get trom howse to work LAST WEEK? ssscmbler, cabe e Armoalamourd ~ Do __| 2
Famm————— - b. What were this person’s most important activities|  d. Interest, dividends, net rental incomne or royeity| -
H N o duties? ) income, or income from estates and trusts -
Y e | Mirestes ~ Skip 10 28 r 7 } Report even snall amounts credited 10 an account. i
¢ ; O Ya— | { o
25. Wee this person TEMPORARILY abwent or on {Eor Txammple: patent carv, direciing bicing polcies, 0 No . .
layodl from a job or business LAST WEFX? supervising order clarks, assembiing engines, ] — Arvwalamount — Dolers |
iong cakes o. Soclal Securtty or Ralkroad Retirement |
3
O Yes, on lsvolf * [30. Waa this person — FONE circke 0 Ya— | G I
O Yes, on vacation, semporary iliness, - O No '..‘._-_._._..---_'99. °
Inbor dispute, etc. O Empioyes of a PRIVATE FOR PROFIT company or Arewal emount — Dolars
o Mo business x of an indidusl, for weges, galasy, or " Supplemental Securtty Income (S51). Ald 1o ¢
| commusioas Families with Dependent Children (AFDC), or .
O Esployes of a PRIVATE NOT-FOR-PROFTT, other public assistance or public 3
26a. Haa this person been looking for work during the ta-exempr, or churtabie orgenization welfate payments. | __ c——mn z
last 4 woais? O Local GOVERNMENT emlopes {cly, county, ete.) 0 Yea— | i s
9 Ye O Staie GOVERNMENT emploges 0 No t R—.. R I
ro No — Skipw 27 O Federal GOVERNMENT emplopee amount - Dolars
O SELF-EMPLOYED 1 ows NOT INCORPORATED ¢. Retirement, ssrvivor, or disabllity pensions —
§. Could this person have taken a job LAST WEEK business, professional practice, or farm DoNOTinchude Social Securtty. _________ |
¥ one had boen oBcred? > SELF-EMPLOYED in own INCORPORATED i} O Yes—me !
O No.abuadyhasarh o tasiness, profesional practice, or farm o No L‘-_-l.__----_ﬁ_.-‘_’@
QO No, [} o] WITHOUT PAY in busines or farm smoud — Jofens |
o No.:;-wvl-—-an-dnd.dz.) Hos sl l h. Any other sources of income received regularly
O Yas, could have Gken 8 job 31a. Last year (1989), did this person work, even for a such as Veterans’ (VA) payments,
—— few days, at a paid Job of in a business or farm? unemployment compensation, child support.,
27. When did this person last work, even for a few S Yes or alimony — Do NOT include bump-sum paymens|
days? " No— Skipwo32 such as money from an inhertance or the sale
0 19%0 Co O 19B0WIN) of a home. pommmmmmm o e -
0 1989 w 7 1979&«'5'%”32 b. How many weeks did this person work i 1989? 0 Yea— o o
O 1988 2 O Never worked Connt paid vacation, paid sick O No [ S 41
0 1985 w0 1987 feave, and wultary service. Annual smount — Dollars
/ oo os e —— ) 33. What was this person’s total incorne in 19897
. s swgdu . Add entries in questions 12a through 32h; subtract
28-30. CURRENT OR MOST RECENT JOB Bt ] any losses. H total amount wes a loss, write “Loss™
ACTIVITY. Describe dearty this person’s chiel . During the weeks WORKED In 1989, bow sbove amount.
job activity or busness last week. if thes person had 1 &d this Iy work each "! e —————
more than one fob, describe the one at which this O None OR! !
person worked the most hours. If this person had T . .
1o job or business last week, give information ke H :H"W‘ Annual amount — Dollars
his/her last job or business snce 1985. b ceed

Please turn the page and answer questions for Person 2 listed on page 1. If this Is the last persoa listed in question 1a on page 1, go to the back of the form.




Appendix D

Minnesota Long-Distance Commuters, by Household Size,
Commute Means, and Residential Location, 1990
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Appendix E

Minnesota Long-Distance Commuters, by Housing Value,
Commute Means, and Residential Location, 1990
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Appendix F

Long-Distance Commuters in Minnesota, by Year
Moved In, by Residential Location, 1990






Appendix F. Long-Distance Commuters in Minnesota, by Year
Moved In, by Residential Location, 1990

Year Residential Location
Moved In | Outside Metro Within Metro Total
Areas Areas

Before 1960 . 5,704 10,925 16,629
1960-1969 6,486 25,415 31,901
1970-1979 18,216 66,033 84,249
1980-1984 14,306 48,231 62,537
1985-1988 25,507 121,601 147,108
1989-1990 14,536 66,723 81,259
Not Specified 299 437 736
Total 85,054 339,365 424,419

Source: U.S. Bureau of the Census, 1990 Census of Population and Housing
(Minnesota), special tabulations of the Public Use Microdata Sample (1 percent)
sample.






Appendix G

Long-Distance Commuters in Minnesota, by Household

Income, by Residential Location, by Means of Commuting,
1990
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Appendix H

Long-Distance Commuters in Minnesota, by Occupation,
by Commute Means, by Residential Location, 1990
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Appendix I

Long-Distance Commuters in Minnesota, by Year Moved

Into Residence, by Commuting Means, by Place
of Residence, 1990
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Appendix J

Public Use Microdata Sample Structure and Usage






Appendix J. Public Use Microdata Sample Structure and Usage

1. File Structure

Each PUMS file is composed of "household" and "person" records. Altogether, each
record contains 231 variables in a hierarchical structure. These range from characteristics of
the physical housing unit itself to personal information such as family size, income, and
education. All households and individuals in the United States make up the universe sampled.
Group quarters and vacant housing receive special consideration.

Three samples are available. The 5 percent sample is based on whole counties, groups of
counties, and places within a state's borders wherever possible, and form Public Use Microdata
Areas (PUMAs) with minimum populations of 100,000 persons in each. Where these entities
exceed a population threshold of 200,000, portions will be used in separate PUMAs. Thus, an
entire state can be addressed with this sample.

Alternatively, the 1 percent sample is based on metropolitan areas. Although county
and state boundaries are considered, a single PUMA is likely to include parts of several
geographic entities. The PUMA boundaries designated for this sample do not fall exclusively
within state borders; thus, one cannot use the 1 percent sample to characterize the entire
population of a single state exclusively.

The 3 percent sample uses the same geographic boundaries as those designated for the 5
percent sample, but draws from the elderly population only. These samples are not yet
available for all states for 1990.

L. Error Considerations

Nearly all figures released by the Census Bureau are samples of one kind or another.
100-percent counts are available for only a few variables, and even these cannot include every
individual in the nation. Because of the sampling involved, all census figures are estimates
only.

The integrity of estimates varies depending on data sampling, collection, and processing
methodology. Each PUMS record includes a person-weight--an estimate of how many people
within the entire population can be expected to share the record's basic characteristics. Person-
weights can be applied to each record to expand the sample to produce an estimate for the entire
population.

Three considerations help to explain discrepancies between summary tape file (STF)
data and PUMS variable totals. First, the PUMS data are subject to both sampling and non-
sampling error while the 100-percent counts found in summary data are subject only to non-
sampling error. Sampling error is the deviation of a sample estimate from the average of all
possible samples. It arises from the composition of the sample, and how closely the chosen
sample represents the entire population. Non-sampling error such as non-reporting of



Appendix J (continued)

information or mis-reporting by census respondents is generated in data collection and
processing.

Second, the PUMS is based on households, with individuals treated as members of
households. Summary data, on the other hand, are based on individuals themselves. Third,
the accuracy of the weights generated for expanding the sample to reflect the entire population
introduce another potential error source. The PUMS data provide unique variable combination
totals, but these estimates are vulnerable to many types of error during calculation.

III. Census Bureau Definitions

Within this study, comparisons are made between metropolitan and nonmetropolitan
areas. The Census Bureau describes both metro/non-metro and urban/rural areas with
separate classification schemes. The two breakdowns are not mutually exclusive. In fact,
metropolitan areas can include rural areas, just as nonmetropolitan areas can include urban
places. While metropolitan areas are defined based on commuting fields, population, and
employment concentrations, and "urban" place is simply a nucleated settlement with resident
population of 2,500 or more. Within a metropolitan area, the "urbanized area" portions are
delimited in terms of housing and population density criteria. Thus, nonmetropolitan areas
are not direct surrogates for rural areas.

Source: U.S. Bureau of the Census, 1990 Census of Population and Housing, Public Use
Microdata Samples Technical Documentation.
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Appendix K

Transportation-Related Measures for Minnesota Counties,
1990: Six Reference Maps
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Reference map 1. Commuters Driving to Work Alone, Minnesota Counties,
1990. (Data Source: U.S. Bureau of the Census, Summary Tape File 3.)
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Reference map 2. Commuters Traveling to Work in Carpools, Minnesota
Counties, 1990. (Data Source: U.S. Bureau of the Census, Summary Tape File 3.)
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Reference map 3. Commuters with Work Journeys of 30 Minutes or More,
Minnesota Counties, 1990. (Data Source: U.S. Bureau of the Census, Summary
Tape File 3.)
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Reference map 5. Median Household Income, Minnesota Counties, 1990.
(Data Source: U.S. Bureau of the Census, Summary Tape File 3.)
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Reference map 6. Limited Mobility Population, Minnesota Counties, 1990.
(Data Source: U.S. Bureau of the Census Summary Tape File 3.)

K-6







