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Foreword

This series of papers, using data from the Nationwide Personal Transportation Survey (NPTS), has
forged new bridges between policy makers, planners, and the academic community. Too often, in the
transportation field, we forget that people travel to accomplish activities important to their daily life—to
travel to and from work, to take care of their family and themselves, and to enjoy recreational and social
activities. NPTS has a specific focus on this personal travel, and allows researchers to examine a multitude
of characteristics of persons, households, and vehicles relative to their daily travel.

These papers give us new insights into how people travel today, how this differs from past behavior,
and understanding the complexity and variety of travel needs. We need better understanding of how our
policy decisions may impact different groups and how our planning processes need to account for these
variations.

In 1995, the next NPTS will be collected, adding to the data series started in 1969. This special series
of papers has also contributed to improving the design and implementation of the NPTS.

Gloria J. Jeff
Associate Administrator for Policy
Federal Highway Administration



Introduction

The Nature of These Documents

This document is one of three volumes that have been produced as a set, containing topical subject
papers from the Nationwide Personal Transportation Survey, NPTS. These volumes represent something
of a departure from standard approaches to reporting the NPTS. Traditionally, the survey results have been
reported in large volumes with an extensive series of tables, organized around important sections of the
survey, of main categories of data, such as Vehicle-miles of travel, or work travel. While such volumes
continue to be produced for the 1990 NPTS, they are being supplemented by a different approach as
exemplified by these documents.

This new approach examines important emerging travel behavior trends, seeking to understand better
key public policy issues on which the survey data can shed light. This approach is an outgrowth of a
special study of the NPTS, entitled Travel Behavior Issues in the 90’s, which provided an early look at the
insights the NPTS could provide regarding significant policy-related topics. As a product of that study a
series of additional topics were identified for further examination. Individual researchers were selected to
intensively examine each subject and to prepare a paper presenting their findings. These papers have been
compiled in the three volumes.

Value of This Approach

The goal of this approach is to advance understanding beyond that possible by traditional means.
While the large volumes of summary tabulations produced from the survey are of great value, particularly
in getting fundamental facts about travel on the record, they represent only one facet of the immense
capabilities provided by the NPTS results. These supplemental, interpretive products support the role of the
NPTS as an early warning system for emerging travel behavior trends, and as a mechanism for informing
public policy officials.

The kind of presentation approach developed for these subjects recognizes the intended audience -
primarily public officials, but also researchers, analysts and planners, as well as interested citizens. The
extensive use of tables and graphics to make trends and patterns clearer is one attribute of the approach. But
the fundamental characteristic that permeates these volumes is the synthesis of large masses of data from
the survey into those that are central to understanding what demographic forces are affecting travel behavior.

Why These Subjects?

The subjects selected are something of a “hit parade” of major fopics of interest coming from the
NPTS. Topics have been selected that:

are of substantial public interest,
have bearing on current policy concerns,

fill-in important questions about the direction and weight of current trends, and

are sufficiently bounded so that a small individual study can make an incisive contribution to our
understanding of travel phenomena. ‘

As the purpose of this undertaking is to mine the rich resources of data from NPTS; it is the 1990
NPTS data set and its predecessor data sets from 1983, 1977, and 1969 that are the predominant, almost
exclusive source of data for these studies. Where appropriate, researchers have used other data sets to
extend or corrorborate the data.




Selected Studies

The twelve studies have been clustered into three groups based on their general subject matter.
These are:

Demographic Special Reports

Chapter 1. An Assessment of the Potential Saturation in Men’s Travel, Joel R. Rey,
Steven E. Polzin, Ph.D., and Stacey G. Bricka

Chapter 2. Travel by Women, Sandra Rosenbloom, Ph.D.
Chapter 3. Travel by the Elderly, Sandra Rosenbloom, Ph.D.
Chapter 4. Multiworker Household Travel Demand, Siim S66t, Ph.D., and Ashish Sen, Ph.D.
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Carol Barnes, Ph.D., and Norman Coontz

Travel Mode Special Reports

Chapter 1. Travel by Households Without Vehicles, Charles Lave, Ph.DD., and
Richard Crepean, Ph.D. Cand.

Chapter 2. Recent Nationwide Declines in Carpooling, Erik Ferguson, Ph.D.

Chapter 3. Non-Motorized Transportation, Debbie A. Niemeier, Ph.D. Cand., and
G. Scott Rutherford, Ph.D.

Special Reports on Trip and Vehicle Attributes

Chapter 1. Understanding Trip Chaining, James Strathman, Ph.D., and Kenneth Dueker, Ph.D.

Chapter 2. Geographic Factors Explaining Work Trip Length Changes, Peter Gordorn, Ph.D.,
and Harry Richardson, Ph.D.

Chapter 3. The Demography of the U.S. Vehicle Fleet, Alan Pisarski
Chapter 4. Time-of-Day Characteristics of Travel, Ryuichi Kitamura, Ph.D.

There are many other NPTS products already available or underway that go well beyond these subject
studies. They are listed on the inside cover of this document.

Broad Findings

It is not feasible to summarize the individual findings of these twelve studies in a brief fashion.
Twelve studies cover a broad range of subjects; all address different facets of travel characteristics or
travel behavior. However there are mmnr themes that emerge from the materials. These themes were

developed in a two day conference held in Arlington, Va. on Apnl 20 and 21, 1994, in which the researchers
presented the findings of their work and invited panelists and other conference participants to discuss the
implications of the findings. The themes arose as part of the presentations of the researchers and from the
separate workshop discussions that followed.
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One of the themes, which has to be expressed with some care, is that researchers have discovered, or
re-discovered, how complex is travel behavior and its demographic determinants. It may sound overly
simplistic, or even selfserving, to state that travel behavior is increasingly complex but it does appear to
be the case, There are several interrelated factors contributing to this trend, but the dominant one is the
changing role of women.

This phenomenon is expressed, of course, in the paper addressing the travel characteristics of women,
but it also permeates the content of the papers on multi-worker households, household structure, and the
topic of trip chaining. The topic of suburbanization and work trip lengths is also affected.

Perhaps the major theme that emerges from the papers is that of issues of equity - equity for women,
low income groups, racial and ethnic groups, and the aged. Almost all of the papers make a contribution
to this topic, expanding and revealing some of the elements of the key issues surrounding the subject. Even
the topic of the aging of the vehicle fleet contains elements of equity concern.

The final major theme links to topics of relevance to environmental concems. One of these, of course,
is the study of the aging of the vehicle fleet. But this, by far, is not the only material of great relevance.
Other pertinent papers include the studies of trip time patterns, multi-worker households, walking patterns,
geographic factors in irip length, the potential saturation of male travel, and perhaps most significantly, trip
chaining characteristics.

There are other themes as well, many of them sub-themes derivative of the major themes. For
the most part, the subthemes relate to more technical and organizational aspects of current transportation
planning processes. There are three important elements among these technical themes.

@  The federal regulatory process, at DOT and other agencies needs to take these patterns and trends into
account,

®  The state and metropolitan planning processes need to better understand these bebavioral patterns and
their implications for local travel needs.

®  The relationships identified in these studies need to be incorporated better in the current modeling and
forecasting systems in use at the state and metropolitan levels.

A final theme that arose again and again concerned the need for better mechanisms to inform the
policy process of the character of travel behavior and its changing implications for public policy.

The reader will want to be alert to these themes and to the many others that permeate these reports
which the reader may discover.

Alan E. Pisarski
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Executive Summary

For planners and decisionmakers to make improverments to the transportation system in the United
States, understanding the level of demand from individuals is useful, given their current travel behavior.
Previous studies have indicated that the projected levels of future congestion and gridlock based on recent
trends may be overstated due to the apparent saturation of demand for automobiles and driver’s licenses.
According to Nationwide Personal Transportation Survey {NPTS) trend data, both household vehicle avail-
ability and the licensing of persons eligible to drive have exhibited growth trends that have stabilized since
1969. However, the effects of saturation in these two elements influence only one half of the travel demand
equation: the supply of persons wanting to travel and the number of vehicles at their disposal. Additional
analysis is needed to evaluate the other half of the equation, i.e., the individuals’ demand for travel.

This study addresses the hypothesis that male travel trends may be approaching or have reached sat-
uration. In analyzing this particular issue, this study examined the overall and gender-based trends in four
indicators of travel (vehicle trips, vehicle miles of travel, person trips, and person miles of travel) as well as
the trends in related factors (e.g., licensed drivers, household vehicle availability). In addition, the changes
in average daily per person trave] rates were analyzed for specific segments of the male population as
defined by a selection of demographic, economic, and geographic characteristics that contribute to male
travel.

Results of this study reveal that total male travel has not indicated signs of stabilization, but has actu-
ally increased over time at an accelerated rate. However, analysis of the contributing characteristics shows
that various segments of the male population did experience saturation in their average daily travel rates,
especially for their person travel measures (trips and miles of travel on all modes). From these findings it
can be concluded that total male vehicle travel (trips and miles of travel driving a personal vehicle) has not
yet exhibited signs of stabilized growth, and its future saturation can only be assumed based on the stabil-
ity of the trends for licensed driver and household vehicle availability growth. It can also be concluded that
the NPTS data did not truly evidence the current saturation in total male person fravel. However, the sta-
bility shown by the various segments of the male population for their average daily person travel rates indi-
cates that the stabilization in total male person travel has already begun and should be more evident in sub-
sequent NPTS data.

An Assessment of the Potential Saturation in Men’s Travel 1-7




Introduction and Overview

Travel behavior has changed significantly over the last several decades. These changes have resulted
from changes in the economy, advancements in technology, new social values and norms, and shifts in the
locations of households and firms (1). Similarly, changes in travel costs and transportation system perfor-
mance also have coniributed to societal changes. Many of these changes have occurred rapidly, not allow-
ing the transportation infrastructure to keep pace. Accelerated growth in the suburbs, the influx of women
into the labor force, and increasing vehicle ownership are a few of the factors that have altered national
travel characteristics and commuting patterns (2).

Between 1969 and 1990, the total population in the United States increased more than 21 percent;
however, as shown in Table 1, the growth in travel as measured by total vehicle miles of travel (VMT) was
nearly four times greater, with an increase of approximately 82 percent during this time. Given these trends,
it is easy to see why urban transportation planners are eager to predict the extent to which these increases
in demand will continue.

Table 1: COMPARATIVE DEMOGRAPHIC AND TRAVEL. DATA
1969, 1977, 1683, and 1990 NPTS

Indicators 1969 1977 1983 1990 % Change
1969-90
Households (000) 62,504 75,412 85,377 93,347 49.4%
Persons, All (000) 197,213 213,141 229,740 239,416 21.4%
Persons, 5 years & older (000) nfa 198,434 213,228 222,101 11.9%
Vehicle Trips (million) 87,284 108,826 126,911 158,927 £21%
Vehicle Miles of Travel (million) 775,940 907,603 1,002,519 1,409,574 81.7%
Person Trips (miltion) 145,146 211,769 224,459 249,562 71.9%

Person Miles of Travel (million) 1,404,137 1,879,215 1,947,481 2,315,273 64.9%

Source: 1977, 1983, and 1990 data tapes; “Summary of Travel Trends: 1990 Nationwide Personal Transportation Survey,” FHWA,
March 1992,

In trying to understand future travel demand, one question that repeatedly arises concems the predic-
tion of when per capita travel demand will be saturated. One hypothesis is that men’s travel may be becom-
ing saturated. That is, men are close to reaching or have already reached an upper limit on their total travel,
given that there is some maximum amount of time available to spend for travel on any given day.
According to preliminary analyses of NPTS data, personal travel has increased significantly over the last
two decades; however, the rates of increases in travel demand differ significantly by gender. An examina-
tion of person trips teveals that average daily trip-making for women has increased approximately 12 per-
cent on a per person (persons five years and older) basis since the 1977 NPTS survey. Comparatively, aver-
age daily trip-making for men declined nearly two percent on a per person basis during this period.

While these data seem to indicate that men’s travel may indeed be approaching some level of satura-
tion, other data and factors must be considered before this particular hypothesis can be substantiated. For
example, what, if any, demographic, geographic, and/or economic characteristics are confributing to a
potential saturation of male travel?

As part of this study, gender-based travel trends were analyzed utilizing four basic indicators of travel
demand included in the NPTS database: vehicle trips, vehicle miles of travel, person trips, and person miles
of travel. Information from the 1977, 1983, and 1990 data tapes were used to construct total and per
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person travel trends. The 1983 and 1990 NPTS databases were used for more specific and detailed
cross-tabulations.’

A literature review is included in this report. Some sources in this literature review discuss a person’s
daily travel time budget. While the topic of maximum time available for traveling during a given day may
be an important consideration in the treatment of the concept of travel saturation, it was beyond the scope
of this study. Therefore, it has only been addressed partially and is better left as an issue recommended for
additional research.

Ultimately, the value of this research may be in the potential for enhanced capabilities in predicting
future travel demand as a function of population growth and demographic characteristics. If, indeed, men’s
travel is becoming saturated, then it is possible that current travel forecasts that extrapolate historical trends
are overestimating future demand and, therefore, producing exaggerated projections of future congestion.
It may be the case that the nation’s future roadway network will not be as “undersupplied” as was once
thought. In addition, analysis of this potentially saturated condition may result in a better understanding of
the relationship between demographic and trip-making characteristics.

Previous Studies

A great deal of research has been devoted to the differences in travel behavior attributable to gender.
Women’s travel patterns generally have been studied in more detail, and with justification, given the sig-
nificant changes that have occurred over the last several decades. However, noteworthy changes in men’s
travel behavior also have been taking place, possibly as a result of the rising economic independence of
women.

Some of the research reviewed originated in Europe (England, in particular). The use of this refer-
ence material is supported by the fact that the United States is experiencing many of the same trends in
labor-force participation as many western European nations. For example, data from the mid-1980s indi-
cate that England, France, and the U.S. have had similar female labor-participation rates (with the
Netherlands not far behind). These couniries also share a number of other trends, including the trend in dri-
ver’s licensing rates.

An analysis of driver’s license-holding rates for men and women over time, indicates evidence that
these rates are converging (3, 4, 5, 6). Greene, using NPTS data, notes that the license-holding rates for
men have remained virtually the same while those for women have increased substantially. Spielberg,
Andrle, Emst, and Kemp estimate that the share of men holding driver’s licenses will actually fall one per-
cent by the year 2000. Kitamura shows that from 1979 to 1983, men’s license-holding increased by only
2.9 million, while increasing for women by 6.1 million. Similarly, Bell demonstrates, using data from home
interview surveys, that males with licenses increased by 6 percent during the 1970s, while during the same
decade women’s licensing rates grew 18 percent. These rates show a stabilization in license-holding by
males.

Furthermore, Spielberg et al. report that labor force participation rates of men have been declining and
are expected to level off and remain constant. They also note that travel by men has fallen from about

1t should be noted that for a number of variables within the NPTS database, responses of “not ascertained” or “refused” were indi
cated in the 1990 data but not in the 1983 data. In these instances, the unknown responses were omitted from the 1990 weighted total
data before caiculating percentage distributions so that the 1983 and 1990 distributions were directly comparable. Also, in cases
where the response cohorts were not identical for 1983 and 1990, cohorts were restructured, if possible, to allow for the most accu-
rate trend comparisons. Notations concerning dissimilar cohorts were provided where applicable.
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55 percent of total travel in the early 1960s to 51 percent of total travel by 1973-74. Bell adds that the num-
ber of males in the labor force working full time declined during the 1970s, which, in part, explains
decreases in work trips by males.

Rosenbloom studies how growing children and their travel needs affect the travel behavior of their
parents (7). Utilizing interviews, including 100 surveys of U.S. households, it is noted that men are more
likely to link trips to work when their children are very young. Also, when the children in a household are
young, little disparity exists between the types of trips men and women make for them. As children grow,
fathers make fewer trips for or with them.

Other interesting differences between men’s and women’s travel are revealed in the literature. Despite
any recent changes in travel behavior, it remains clear that men are still commuting much longer distances
than women (8, 9, 10, 11). A Transport and Road Research Lab (TRRL) report and Dasgupta’s study both
determine that men tend to travel almost twice the distance of women. Additionally, Dasgupta completes
an examination of men’s and women’s travel behavior through different life-cycle stages using the results
of a travel-to-work survey. Like other researchers, he relates the travel differences between men and women
to the different types of jobs each typically hold. A distinct relationship is found between the types of jobs
held, the distance traveled, and choice of mode for men and women.

The TRRL study analyzes the travel patterns of economically inactive housewives. The data, from
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the 1975-76 National Travel Survey, revcal that they have quite low personal mobility. Their mobility is
restricted by young children and the lack of an available vehicle, since it appears that, if only one car is
available, the husband has priority in its use. This study observes travel patterns of working women as well
and found that they are usually drawn to employment that is closer to their homes. Gordon, Kumar, and
Richardson’s study also notes that women are attracted to more local employment (12). Furthermore,
Gordon et al. establish that women generate more non-work trips, while men make more work-related trips.

Woachs addresses reasons why substantial differences persist between men’s and women’s travel (13).
He describes how men secured the domain of the automobile, beginning with its introduction to society.
Men were associated with driving to their jobs in central cities from their suburban homes. Women, ke
explains, were associated with the home in the suburbs. If women became employed, it was limited basi-
cally to clerical or service-oriented work that was located in the suburbs. Thus, women worked closer to
the home, where they still retained primary responsibility. Referring to a literature review and 1983 NPTS
data, Wachs predicts that this tendency will continue. He also cites data that show that lower paid workers
make shorter trips to work, again supporting that shorter trips are made by women. Similarly, the premise
of Rosenbloom’s article attributes the disparity between men’s and women’s travel patterns to the woman’s
primary role in child care and other household duties (7). She concludes that this disparity will not signif-
icantly lessen until major social changes concerning gender roles in the household occur.

Grieco, Pickup, and Whipp relate how women are “invisible” in transportation issues (14). The
authors denounce current decision models that they feel ignore women’s issues. Women reportedly suffer
significant transportation disadvantages, especially when taking into account personal security issues, and
they have much lower mobility than men but have more transportation needs. While women are less likely
to be able to afford private means of transportation, they also find it more difficult to use public transit when
small children and/or large shopping trips are included., Travel time budgets of women are affected by the
changing needs of growing children (14, 11), yet men’s time budgets remain relatively constant at a high
level until they retire. The authors believe it is time for transportation policy to take serious note of the dif-
ferent travel needs of women.

Other studies investigate travel time budgets as well. Prendergast and Williams analyze the hypothe-
sis that daily travel time budgets have stabilized (15). However, their work shows little support for this the-
ory. Atan individual level, the data collected from a National Travel Survey and two surveys from Reading,
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England, completed in the 1970s, illustrate very little correlation among daily travel times. However, as
mentioned above, along with many other researchers, they find that men travel much longer distances than
women, and that married women tend to allocate the least amount of time to travel. Another study by
Prendergast and Williams using similar data concludes with similar results (16), but also maintains that
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Pas and Koppelman study the day-to-day variabilities in travel behavior using several data sources,
including surveys, inferviews, and questionnaires (17). They detect little difference in variability between
single men and women; however, married women were found fo exhibit greater variability than married
men. Gther characteristics that influence iravel variability include education, social status, and empioyment
status. Interestingly, children have an ambiguous effect on the day-to-day variability of their parents’ travel
patterns.

Many researchers believe that the demand for travel will continue to increase at rates similar to those
observed in ihe past decade or two. This notion is based strongly on informally observed increases in auto
ownership and traffic congestion. However, Lave reveals that most estimates of increased travel tend to
overlook structural changes such as the impending saturation of automobile demand (18, 19). He evaluates
vehicle saturation by measuring the ratio of vehicles to all potential drivers—those who are of driving age.

Data from the 1977 NPTS suggest that saturation in the number of vehicles per person is already
occurring, according to Mitchell (20). Similarly, Reno observes saturation levels being reached in vehicle
availability for adults, using NPTS data from 1969, 1977, and 1983 (21). This saturation level is reached
at less than one vehicle per adult.

Another study determines that, for those who commute by auto, average travel times are remaining
the same or declining; thus, the “commuting paradox” between increasing congestion and stabilizing com-
mute times is observed (22). Gordon, Richardson, and Jun conclude that congestion will not substantially
worsen, due to the discontinuation of the trends that caused it to rise so remarkably. They see the baby-
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workforce at their peak, and the ratio of vehicles to the population {of driving age) at its saturation point.
Lave (18, 19) and Myers (23) recognize these trends as well.

Myers observes another trend, household size is decreasing as many more people are living without
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changes in population structure and the implications of these changes. Employing demographic and other
travel data from Toronto, Canada, they note that decreasing household size, along with other structural
changes in the population, will sizably impact future travel needs (24). The decrease in household size is
also noted by Hartgen, who reports that trips per household are subsequently declining (25).

Prevedouros and Schofer believe that many factors—social, economic, technological, and cultural—
combine to influence travel behavior, as well as auto ownership and use (1). They also see household char-
acteristics and how they change as important elements. In their work, Hanson and Hanson examine many
of the same factors as Prevedouros and Schofer (26). In addition, however, they note the importance of gen-
der role factors in determining individual travel patterns.

Jager and Scheltes recognize that travel behavior is clearly influenced by auto ownership, and that
gender has a considerable impact on such ownership (27). The difference in auto ownership between men
and women, even among high-income members of both sexes, is extraordinary fo Jager and Scheltes. They
attribute this to the status of both men and women in the household and the workplace. Almost all of these
researchers agree that until this status truly changes, the disparity between travel patterns of men and
worpen will not disappear.
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Trends

Prior research on this topic has used vehicle saturation as one indicator of the stabilization of travel
demand. Since personal auto use dominates mode choice in the United States (87 percent of all person trips
in the United States in 1990 were made in personal vehicles), it is reasonable to believe that a slowdown in
the growth of the number of vehicles available per person (or per licensed driver or person eligible for a dri-
ver’s license) may indeed indicate a similar saturation in the total demand for travel. However, vehicle sup-
ply is not the only factor that should be considered; changes over time in personal trip-making characteris-
tics must also be analyzed.

Population and Total Travel

According to the 1990 NPTS data, there were approximately 93.3 million households and 222.1 mil-
lion persons (age five and older) in the United States. Since 1977, the number of households has increased
24 percent and the population age five and older has increased almost 12 percent. These irends are shown
in Figures 1 and 2. The fact that the number of households increased at a rate twice that of pepulation indi-
cates that household size (persons per household) has declined during this time.

The trend lines for population growth by gender are relatively parallel, as exhibited by the dotted and
dashed lines in Figure 2. The number of men has increased 11 percent since 1977, and the number of
women has increased about 13 percent. Women still comprise approximately 52 percent of the total popu-
lation in the United States.

Figures 3 through 6 illustrate the trends for the four basic indicators of total travel that are available
in the NPTS databases: vehicle trips, vehicle miles of travel, person trips, and person miles of travel. Each

Table 2: PERCENT CHANGES FOR SELECTED DEMOGRAPHIC AND TRAVEL DATA
Percent Change
Indicator 1977-83 1983-90 1977-90
Houscholds 13.2% 9.3% 23.8%
Persons, 5 years & older 7.5% 4.2% 11.9%
Male 7.6% 32% 11.0%
Female 7.4% 5.0% 12.7%
Vehicle Trips 16.6% 252% 46 0%
Male 12.7% 25.7% 41.6%
Female 21.0% 24.7% 50.9%
Vehicle Miles of Travel 10.5% 40.6% 553%
Male 7.3% 49.9% 60.8%
Female 14.8% 28.5% 47.6%
Person Trips " 6.0% 112% T 178%
Male 1.8% 1.3% 9.3%
Female 10.3% 14.9% 26.7%
Person Miles of Travel 3.6% 18.9% 23.2%
Male 0.5% 17.9% 18.5%
Female T4% 20.0% 28.9%

Source: 1977, 1983, and 1990 data tapes; “Summary of Travel Trends: 1990 Nationwide Personal Tmnsportatidn Survey,”
FHWA, March 1992
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graphic also depicts the gender-based trends for these travel measures. Table 2 presents the percentage rates
of change associated with the trends depicted in Figures 1 through 6. From these data, it is possible to deter-
mine comparaiive magnitudes of change between travel measures as well as whether the changes over time
are occurring at increasing or decreasing rates.

It is evident that all four travel measures have increased between 1977 and 1990. However, the vehi-
cle-related travel measures (trips and miles made by a personal vehicle regardless of the vehicle’s occu-
pancy) have increased more significantly than the person-related travel measures {trips and miles made by
a pcrson regardless of the mode of transportatlon utilized}, especially between 1983 and 1990. This find-
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personal travel over the use other modes such as public transportation.

It is interesting to note that all four travel measures have grown at increasing rates, a< evidenced by
the fact that their growth rates between 1983 and 1990 are greater than those between 1977 and 1983. This
is particularly important because this accelerated growth in travel has occurred despite the declining, or
decelerating, growth in population and households, as evidenced by their smaller percemt growth rates
between 1983 and 1990. The “concave downward” shapes of the trend lines in Figures 1 and 2 more cleaily
illustrate the stabilization in the growth in these two variables.

Whila th " mwihaor H o
While there are a number of reasons for overall travel to increase despite slability in the growth of the

population, an in-depth discussion is not necessary in the scope of this work. It is important to know, how-
ever, that among the more important causal factors are the changing age structure of the population in the
United Siates, specifically the aging of the baby-boom generation; the increase in the number of women
entering the labor force; the increase in the availability of the automobile; and the changes in urban
development.

Gender-Based Travel

Each of the four travel measures have increased for both men and women. However, women have
exhibited greater increases since 1977 in three of the four measures. Only in the number of vehicle miles
of travel did men show a larger increase, 61 percent versus 48 percent for women. Despite the significant
increases in the measures of women’s travel, men still made rore vehicle trips and accumulated more miles
of travel (both vehicle and person miles) in 1990 in absolute terms.

As was the case for the total travel trends, the growth rates for both male and female travel have also
accelerated, especially for men. For example, the number of vehicle trips made by men and women
between 1977 and 1990 increased 42 and 51 percent, respectively. Between 1977 and 1983, the percent
growth rate for female vehicle trips was 21 percent, while male vehicie trips only increased 13 percent.
However, since 1983, female vehicle trips have grown 25 percent and male vehicie trips have increased
nearly 26 percent, a rate double that which cccurred between 1977 and 1983.

Without accounting for population distribution effects, it would appear from the accelerated growth of
the men’s total travel data that the possibility of the saturation of men’s travel is unlikely. Nevertheless,
other variables and data should be considered prior to drawing any conclusions on the matter. In the fol-
lowing section, licensed driver and vehicle availability data are examined.

The trend lines in the figures display this increasing rate as a “concave upward” shape; conversely, a decreasing rate would be man-
ifested as a “concave downward” shape to a trend line.
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Licensed Drivers and Vehicle Availability

The total number of licensed drivers in the United States increased approximately 28 percent between
1977 and 1990, as shown in Table 3. This percentage increase translates into more than 35 million new
licensed drivers during this time. Of the new licensed drivers, 60 percent were women, an indication of the
need of those women entering the labor force for the travel freedom afforded by the personal vehicle. Also
evident from the data presented in the table is that the growth rates for both male and female licensed dri-
vers have decelerated. In fact, the rate of growth between 1983 and 1990 for male licensed drivers was less
than half that of the growth in this variable between 1977 and 1983, Similar to the population and house-
hoid trends examined previously, this trend is interesting since all four travel measures exhibited acceler-
ated growth patterns despite the apparent stabilization in the growth of those persons who travel the most—
licensed drivers.

Tabie 3: LICENSED DRIVERS, ELIGIBLE PERSONS, AND HOUSEHOLD VEHICLES
1977, 1983, and 1890 NPTS
Percent Change

Indicators 1977 1983 1990  1977-83 198390 197790
Licensed Drivers (000) 127,552 147,205 163,025 15.4% 10.8% 27.8%
Male 66,199 75,737 80,289 14.4% 6.0% 21.3%
Female 61,353 71,467 82,707 16.5% 15.7% 34.8%
Eligible Persons! (000) 158,263 175,995 185,113 11.2% 52% 17.0%
Male 74,542 83,854 87,167 12.5% 4.0% 16.9%
Female 83,721 92,141 97,876 10.1% 6.2% 16.9%

Household Vehs. (000) 120,098 143,714 165,221 19.7% 15.0% 376%

"Persons eligible 10 receive 2 driver’s license, i.e., age 16 and older.
Source: 1977, 1983, and 1990 data tapes; “Summary of Travel Trends: 1990 Nationwide Personal Transportation Survey,”
FHWA, March 1992,

The decelerated growth trend for licensed drivers is also evident for those persons eligible to receive
a driver’s license, i.e., persons age 16 vears and older. While both males and females eligible to receive
licenses have increased 17 percent since 1977, the majority of these increases have occurred between 1977
and 1983. Overall, the growth in eligible persons is approximately 26.8 million since 1977, a 17 percent
increase. Since the increase in total licensed drivers has exceeded that of total eligible persons during this
time, it is clear that a greater proportion of eligible persons are now getting licenses. This trend is illustrated
in Figure 7, for ali eligible persons as well as by gender.

While it is difficult to asceriain the direction of concavity from the trend lines in Figure 7, analysis of
the percent changes for the ratios of licensed drivers to eligible persons indicates that the ratios for both men
and women have grown at accelerated rates. However, given that the 1990 NPTS data indicate that 92 per-
ceiit of eligible males and 85 percent of eligible females hiave already received licenses, it does not appear
that a significant amount of additional future growth in licensed drivers will be possible. As such, it would
scem that this particular “supply” of potential {ravelers is approaching a saturated condition.

As for the availability of household (or personal) vehicles, the total number of honsehold vehicles in
tha Tlnitad Qtatas fm eancad he A
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Figure 8 details the trends for the ratios of household vehicle per licensed driver and per person eligible to
receive a license. The data in this graphic seem to support the assertions of a number of previous studies
that have characterized the saturation of demand for the auto (18, 19, 20, 21). In 1990, an average of one
houschold vehicle was available for each licensed driver in the United States, while persons eligible to

receive a driver’s license had an average of 0,89 household vehicles available for their use.
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Average Daily Travel Characteristics

Thus far, most of the examination of travel trends has centered on total vehicle trips, vehicle miles of
travel (VMT), person trips, and person miles of travel (PMT). To account for population distribution effects
and analyze travel characteristics on their most basic level, average daily per person travel measures are
shown in Table 4. These data provide the best trend lines and rates of change from which to evaluate the
potential saturation in men’s travel.

Table 4; AVERAGE DAILY PER PERSON TRAVEL MEASURES
1977, 1983, and 1990 NPTS

Percent Change

1977 1983 1900 197783 198390 197790
Daily Vehicle Trips Per Person'
All 1.84 198 235 7.24% 19.10%  27.72%
Male 1.96 2.1t 2.55 7.68% 20.94% 30.23%
Female 174 1.86 218 6.79% 1720% 2538%

Daily Vehicle Miles of Travel Per Person’

All 15.36 15.61 20.87 1.57% 33.73%  35.83%

Male 18.28 18.52 26.70 1.35% 44.16%  46.11%

Female 12.71 12.95 1567 1.88% 21.01%  2328%
Daily Person Trips Per Person’

All 292 2.88 3.08 -1.36% 6.74% 5.29%

Male 3.08 2.92 3.03 -5.32% 3.98% -1.56%

Female 278 2.85 312 2.73% 9.41%  1239%
Daily Person Miles of Travel Per Person?

All 25.95 2502 28.56 -3.56% 14.14%  10.08%

Male 29.56 27.63 31.56 -6.54% 14.22% 6.75%

Female 22.58 22.59 25.83 0.06% 14.31%  1438%

'Persons age 16 years and older.
"Persons age S years and older.
Source: 1977, 1983, and 1950 data tapes; “Summary of Travel Trends: 1990 Nationwide Personal Transportation Survey,”

FHWA, March 1992,

According to the data in Table 4, average daily vehicle trips and VMT per person (16 years and older)
both increased significantly between 1977 and 1990, as would be expected given the growth in total vehi-
cle trips and VMT and the stabilization in population discussed previously. Average daily vehicle trips per
person increased 27 percent while average daily VMT increased nearly 36 percent. The fact that average
daily VMT increased at a greater rate than did average daily vehicle trips indicates that average vehicle trip
lengths (VMT per vehicle trip) have also increased during this time. Additionally, the incremental percent
changes for these two travel measures show that their growth rates have increased since 1983. These accel-
erated irends are illustrated in Figures ¢ and 10.

From the trend lines presented in these figures, it is evident that average daily vehicle trips and VMT
for both men and women have also increased since 1977, and at accelerated rates.
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Figures 11 and 12 present the trend lines for the average daily person trips and PMT per person
{5 years and older) travel measures.* The data in Table 4 indicate that average daily person trips per per-
son, regardless of gender, increased 5 percent while average daily PMT per person increased 10 percent.
The “concave upward” shapes of the trend lines for these measures signify accelerated growth, even though
average daily person trips and PMT per person both exhibited slight declines between 1977 and 1983.

Interestingly, the gender-based trends for these two travel measures featured some differences that
were not evident in previously discussed trends, especially in average daily person trips per person. For
example, this particular measure is the only one in which men’s travel actually showed an overall decline,
from 3.08 average daily person trips per person in 1977 to 3.03 trips in 1990 (a decrease of less than two per-
cent). Despite this slight overall decline, there was a four percent increase in this measure between 1983
and 1990, indicating a deceleration of the negative trend. Considered alone, the changes in this measure
could possibly signify the beginning stabilization in men’s average total daily trip-making. However, addi-
tiona! future data would need to be analyzed to determine whether the four percent increase between 1983
and 1990 was an anomaly or an indication of renewed growth.

Another difference indicated by the data was the significant growth in women’s average daily person
trips per person between 1977 and 1990, which exceeded the increase in this measure for all persons. Asa
result, women were making more person trips per day in 1990, on average, than men (3.12 trdps versus 3.03
trips, respectively). Finally, contrary to what was evident in the average daily person trip and PMT trends
for all persons and for men, the frend lines for women did not exhibit declines between 1977 and 1983 in
either measure, although the increase in average daily PMT per person was only 0.06 percent during this
time.

*The y-scale for Figure 11 has been adjusted in order to facilitate analysis of the changes in the trend lines, The trend lines cannot
be distinguished from one another when the y-scale begins at zero,
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Figure 9 Average Daily Vehicle
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Travel by Segments of the Male Population

The trends presented thus far suggest that the NPTS data do not evidence saturation in men’s travel.
In fact, all of the trends that were examined grew at greater rates between 1983 to 1990 than between 1977
to 1983, actually indicating an acceleration in the rates of male travel during this time. Since overall male
travel has not exhibited signs of stabilization, several demographic, economic, and geographic variables
were examined to determine whether saturation of travel was evident for specific segments of the male pop-
ulation. These characteristics were compared for 1983 and 1990 to document the changes in each segment.
In addition, the extent to which specific cohoris of each variable indicated signs of stabilization was also
analyzed. For purposes of this study, no change, a decline, or a five percent or less increase between 1983
and 1990 in the male travel measures for any category of a characteristic were used to define stabilization

of travel growth within the category.
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worker status, household size, household vehicle availability, life cycle status, household location, mode
choice, and trip purpose. Urban area size was also examined, but was not included herein for two reasons:
first, the size categories used were not consistent between the 1983 and 1990 surveys; second, there were
no significant differences between the impacts of urban size and household location.

1t should be noted that the data exhibited in Tables 5 through 13 have been adjusted to reflect the fact
that the 1990 data for these characteristics included responses of “not determined.” This was necessary due
to the lack of a comparable response in the 1983 data. Specifically, the “not determined” responses were
re-distributed proportionally among the remaining cohoris.

Age

From 1983 to 1990, the total number of men (5 years and older) in the United States increased approx-
imately 3 percent, from 102.9 million to 106.2 million. As shown in Table 5, the largest change was in the

age category of 40-49, which increased by 23 percent. Other significant changes included the 16 percent
increases evidenced in both the 30-39 and 65 years and older age categories. The number of men in the 16-
19, 50-59, and 60-64 age categories decreased by 12, 4, and 13 percent, respectively.

Table 5: DISTRIBUTION OF MEN (5+) BY AGE

Ape Total Men % Distribution % Change

1983 1990 1983 1990 1983-1990
5-15 years 19,026,299 19,132,048 18.5% 18.0% 0.6%
16-19 years 7,693,294 6,774,768 7.5% 6.4% -11.9%
20-29 years 20,445,164 18,602,353 19.9% 17.5% -9.0%
30-39 years 17,239,815 19,962,496 16.8% 18.8% 15.8%
40-49 years 12,314,146 15,141,460 12.0% 14.3% 23.0%
50-59 years 10,905,225 10,473,485 10.6% 2.9% -4,0%
60-64 years 5,394,748 4,682,109 5.2% 4.4% -13.2%
65 years & 9,861,947 11,395,500 9.6% 10.7% 15.6%
oider
Total 102,880,638 106,164,219 100.0% 100.0% 3.2%

Source: 1983 and 1990 data tapes. B
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Figure 13  Average Daily Vehicle Trips: Men (16+) by Age
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Figure 15 Average Daily Person Trips: Men (5+) by Age
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In 1990, males between the ages of 20 and 49 years were associated with the “baby boom” genera-
tion. They comprised more than 50 percent of all men age five and older. According to the data in Figures
13 through 16, men in this age group have the highest average daily travel characteristics. 1t is also evident
that average daily travel declines for men age 50 and older. Therefore, it is possible that, as the baby
boomers approach retirement, changes in total male travel may become more stable.

Average daily vehicle trips and vehicle miles of travel increased between 1983 and 1990 for all age
categories, as shown in Figures 13 and 14. Average daily person trips exhibited signs of stabilization for
men between the ages of 20 and 59, and 65 and older. However, stability in the trends for these age cohorts
was not evident for average daily person miles of travel.

For both average daily vehicle trips and VMT per person in 1983 and 1990, men ages 30-39 made the
most trips and traveled the most miles. Men in the 65 years and older (65+) age category made the least
number of trips and traveled the fewest miles. The most significant change in average daily vehicle trips
occurred in the 40-49 age category, which increased 27 percent between 1983 and 1990. The largest change
in average daily VMT occurred for men in the 65+ age category, an increase of 62 percent. While none of
the age categories have shown declines in either of the two measures, it is evident from the figures that men
between the ages of 20 and 49 are the biggest contributors to the increasing total trends of these measures
between 1983 and 1990.

The changes from 1983 to 1990 in average daily person trips and PMT per person were not signifi-
cant, as shown in Figures 15 and 16. Stabilization of growth in average daily person trips was indicated for
men between the ages of 20 and 59, and 65 years and older. The largest increase in this person travel mea-
sure (13 percent) occurred for men in the 5-15 age group. For average daily PMT per person, the 5-15 and
60-64 age categories showed signs of stabilization.

Household Income

From 1983 to 1990, there appears to have been a shift in total household incomes indicated by men.
However, caution should be used in interpreting these changes since the incomes were not adjusted to

Table 6: DISTRIBUTION OF MEN (5+) BY HOUSEHOLD INCOME
Household Total Men % Distribution % Change
Income 1983 1990 1983 1990 1983-1990
Less than $5,000 6,537,690 2,392,118 6.4% 23% -63.4%
$5,000-9,999 11,131,766 6,548,982 10.8% 6.2% -41.2%
$10,000-14,999 13,439,512 7,382,079 13.1% 7.0% -45.1%
$15,000-19,999 12,268,803 9,054,007 11.9% 8.5% -26.2%
$20,000-24,599 13,111,149 8,567,264 12.7% 8.1% -34.7%
$25,000-29,999 11,583,000 10,156,497 113% 9.6% -12.3%
$30,000-39,999 15,250,134 19,596,244 14.8% 18.5% 28.5%
$40,000-49,999 9,067,596 13,117,477 8.8% 12.4% 44.7%
$50,0600-59,999 4,601,354 11,232,398 4.5% 10.6% 144.1%
$60,000-69,999 2,327,350 6,427,740 2.3% 6.1% 176.2%
$70,000-79,999 1,351,575 3,945,334 1.3% 3.7% 192.0%
$80,000 or more 2,210,618 7,743,077 2.1% 7.3% 250.3%
Total 102,880,637 106,164,217 100.0% 100.0% 32%

Source: 1983 and 1990 data tapes.
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account for inflation. Given the 1983 U.S. median family income ($24,580) and its value in 1990 dollars
($32,378) as reported by the Burean of the Census, it wonld not be unreasonable to expect a 31.7 percent
increase in household income between 1983 and 1990.

In 1983, over 80 percent of men lived in households with total incomes of less than $40,000, as shown
in Table 6. This decreased to 60 percent in 1990, In addition, from 1983 to 1990, the number of men in
households earning at least $50,000 more than doubled. It is interesting to note that these apparent increases
in total household incomes have occurred during a time in which average household size has decreased.

The average daily vehicle trip and VMT per person data illustrated in Figures 17 and 18 indicate that
the travel measure rates increased as honsehold family income increased. This relationshipis also evident
for average daily person trips and person miles of travel; however, the changes between 1983 and 1990 for
these travel measures were not as significant.

Men with higher household incomes not only made more vehicle trips and traveled more VMT, their
income groups also exhibited the largest increases in these measures between 1983 and 1990. In fact, the
only income groups that indicated signs of stabilized travel growth for either measure included men in
households with incomes of less than $5,000 or between $15,000-19,999. Since these travel measures
inctude only trips made in personal vehicles, it is logical to expect those least able to afford an auto or other
personal vehicle to have the most modest travel characteristics.

Men with lower household incomes had the smallest average daily person travel rates, as shown in
Figures 19 and 20. Stabilization of both average daily person trips and PMT was evident between 1983 and
1990 for men in households with incomes of $10,000-24,999; $30,000-39,999; and $50,000-59,999. In
addition, other income categories indicating possible saturation in these travel measures included the
$80,000+ category (three percent decline in average daily person trips) and the less than $5,000 category
{17 percent decline in average daily PMT).

Rann

As shown in Table 7, 82 percent of all men in the United States were white, non-Hispanic, and 10 per-
cent were black, non-Hispanic in 1983. In 1990, the number of men in the white and black categories
remained relatively stable. However, the number of Hispanic males increased by 34 percent during this
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ELLRAN, AUID W] GEaEDY OVRILLID [VAAALAL LY JLllIWA ALY AL DLW YY BLIGE LR lldﬂymu\i yuyulanuu AAE RAA e

increased more than 50 percent, from 14.6 million persons in 1980 to 22.3 million in 1990.

It is also possible that this increase may have been influenced by a change in the ethnic crigin ques-
tion on the questionnaire. In 1983, ethnic origin encompassed a broad range of nationalities and was deter-
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tions were necessary to determine whether persons were of Hispanic origin. However, in the 1990 survey,
the ethnic origin question was changed to ask respondenis only whether they were of Hispanic origin (no
other nationalities were considered). For purposes of this analysis, the responses to these two questions
were combined to create four “race” categories: white, non-Hispanic; black, non-Hispanic; Hispanic (per-
sons of Hispanic origin regardless of indicated race); and other, non-Hispanic.
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Figure 17 Average Dally Vehicle Trips: Men (16+) by Income
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Figure 18  Average Daily Vehicle Miles of Travel: Men (16+) by Income
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Figure 19 Average Daily Person Trips: Men (5+) by Income
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Figure 20  Average Daily Person Miles of Travel: Men (5+) by Income
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Table 7: DISTRIBUTION OF MEN (5+) BY RACE

Race Total Men % Distribution % Change

1983 1990 1983 1990 1983-1990
White, Non-Hispanic 83,903,435 83,470,511 81.6% 78.6% -0.5%
Black, Non-Hispanic 10,369,779 10,747,961 10.1% 10.1% 3.6%
Hispanic 6,137,844 8,247,807 6.0% 7.8% 34.4%
Other, Non-Hispanic 2,469,579 3,697,940 2.4% 3.5% 49.7%
Total 102,880,637 106,164,219 100.0% 100.0% 3.2%

Source: 1983 and 1990 data tapes.

Average daily vehicle trips and vehicle miles of travel by race did not show signs of stabilization
between 1983 and 1990. While average daily vehicle travel characteristics increased significantly for all
race categories, average daily person trips showed stable trends for men in the white, non-Hispanic and
other, non-Hispanic categories.

As shown in Figures 21 and 22, average daily vehicle trips and VMT per person were highest for
white, non-Hispanic men in both 1983 and 1990. The most significant growth in these travel measures
among the race categories occurred for Hispanic males. Average daily vehicle trips for Hispanic men
increased 105 percent between 1983 and 1990, and average daily VMT increased 156 percent. Black, non-
Hispanic males also experienced significant increases in the vehicle travel measures. As a resuit, the vehi-
cle travel characteristics of these two race categories in 1990 have approached those of white, non-Hispanic
males.

The trends in average daily person trips and PMT per person were quite similar to those for the vehi-
cle travel measures, as evidenced in Figures 23 and 24. White, non-Hispanic men had the highest average
daily person trips and PMT of all the race categories in both 1983 and 1990. Additionally, Hispanic men
had the most significant increases in these two measures during this time: a 96 percent increase in average
daily person trips and a 177 percent increase in average daily PMT. As a result of these changes in the per-
son travel characteristics of Hispanic men, black, non-Hispanic men had the lowest person travel rates of
the race categories in 1990. Similar to the average daily vehicle travel measures, the person travel charac-
tamaoting ~AF hlaalr man Hicmanis nnd Higwanisa mom havas ammeanahad dhoaoa ~F tha aohil wrrvan ETicrmnenio s
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category.

Licensed Driver Status

In 1983 91 nercent of all men ace 16 and older in the Iinited Statec were licensed drivere, Retwesn
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1983 and 1990, the total number of men possessing licenses increased by more than 4.2 million, a percent-
age increase of more than five percent. By 1990, the percent of total males who were licensed to drive com-
prised 92 percent of all men age 16 and older. The number of men age 16 and older who did not have dri-
ver’s licenses declined 11 percent during this time,

Table 8: DISTRIBUTION OF MEN (16+) BY LICENSED DRIVER STATUS
Licensed Total Men % Distribution % Change
Status 1983 1990 1983 1990 1983-1990
Yes 76,206,354 80,389,720 50.9% 92.2% 5.5%
No 7,647,985 6,777,584 9.1% 78% -11.4%
Total 83,854,339 87,167,304 100.0% 100.0% 4.0%

Source: 1983 and 1990 data tapes.
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Figure 21 Average Daily Vehicle Trips: Men (16+) by Race
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Figure 23 Average Daily Person Trips: Men (5+) by Race
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Figure 24 Average Daily Person Miles of Travel: Men (5+) by Race
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Since most men age 16 and older are licensed drivers and average daily vehicle trips and VMT per
person increased significantly between 1983 and 1990, it would appear that men’s travel may not be stabi-
lizing. However, the data for average daily person trips per licensed driver suggests otherwise. |

Figures 25 and 26 present the comparative trends for average daily vehicle trips and VMT per licensed |
driver. Average daily vehicle trips for men with licenses rose 20 percent between 1983 and 1990; average
daily VMT for this group also increased significantly, 44 percent. Average daily vehicle trips and VMT for
men without driver’s licenses were negligible for both 1983 and 1990. Since total vehicle trips and VMT
were accumulated only for persons who were indicated as drivers on the trips, it is expected that non-
licensed males would not have had an opportunity to accrue vehicle trips and miles.

Despite a 14 percent increase in average daily PMT per person, licensed males exhibited signs of sta-
bility in their average daily person trips, which increased less than one percent from 1983 to 1990. The rel-
ative changes in these measures indicate that these men were, however, making longer trips in 1990. The
data in Figures 27 and 28 also show that average daily person trips and PMT for unlicensed males increased
19 percent and 40 percent, respectively, during this time.

Worker Status

Presented in Table 9 are the male worker status distributions for 1983 and 1990. The data indicate that
70 percent of all men age 16 and older worked during 1983. By 1990, the percent share of men who worked
increased to 73 percent of total. This increase in employment may be one reason for the increase in the
number of men receiving driver’s licenses during this time. With jobs, men who did not drive previously
may have found it necessary to begin doing so to facilitate getting to and from work. These two particular
trends also may have had a considerable influence on the increasing trend of total male travel discussed pre-

viously in this report.

Table 9: DISTRIBUTION OF MEN (16+) BY WORKER STATUS
Worker Total Men % Distribution % Change
| Status 1983 1990 1983 1990 1983-1990
| Yes 59,011,873 63,996,299 70.4% 73.4% 8:4%
| No 24,842,466 23,171,005 20.6% 26.6% -6.7%
Total 83,854,339 87,167,304 100.0% 100.0% 4.0%

Source: 1983 and 1990 data tapes.

The data in Figures 29 and 30 indicate that there have been significant increases in both average daily
vehicle trips and VMT per person regardless of employment status. The increase in average daily person
miles of travel for workers was also significant. However, average daily person trips per worker stabilized
from 1983 to 1990, as did average daily PMT per person for non-workers.

Working males made more vehicle trips and accumulated more VMT on an average daily basis than
did their non-wotking male counterparts for both 1983 and 1990, This is a logical result, given that work-
ers would not only have additional trips for work purposes (commuting to/from work, work-related busi-
ness travel), but the income derived from their jobs possibly would provide the means with which they
could purchase an auto or other personal vehicle. Regardless of the travel differences between working and
non-working men, neither category exhibited any real signs of stabilization in average daily vehicle trips or
VMT between 1983 and 1990.

It is evident in Figures 31 and 32 that working males also made more person trips and traveled more
PMT on an average daily basis than non-working men during this time. However, the person travel rates
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Figure 25  Average Daily Vehicle Trips: Men (16+) by Licensed Driver
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Figure 27  Average Dalily Person Trips: Men (5+) by Licensed Driver
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Figure 29  Average Daily Vehicle Trips: Men (16+) by Worker Status
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Figure 31 Average Daily Person Trips: Men (5+) by Worker Status
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for the work status categories were not as disparate as were those for the vehicle travel rates. This may be
due to the mode choice possibitities assumed for the different travel measures. The vehicle travel measures
consider only trips and miles for personal vehicles while the person travel measures include travel on all
modes. As a result, non-workers would be expected to have significantly lower vehicle travel rates since
they probably have less access to personal vehicles.

Household Size

The distributions of men by household size for 1983 and 1990 are shown in Table 10. The most dra-
matic increase was in the one-person category, which increased 26 percent between the two years. In con-
trast, the number of men in household sizes of six or more persons decreased by 21 percent over the same
time period. This is not surprising, however, given that average household size has declined for the last sev-
era] decades, as evidenced by NPTS trend data (3.16 persons per household in 1969; 2.56 in 1990).

Table 10: DISTRIBUTION OF MEN ({5+} BY HOUSEHOLD SiZE
Household Total Men % Distribution % Change
Size 1983 1990 1983 1950 1983-1990
1 7,920,844 9,984,799 7.7% 9.4% 26.1%
2 26,181,823 28,637,896 25.4% 27.0% 9.4%
3 19,457,293 20,931,752 18.9% 19.7% 7.6%
4 24,563,263 23,929,298 23.9% 22.5% -2.6%
5 13,773,943 14,019,426 13.4% 13.2% 1.8%
6 or more 10,983,472 8,661,048 10.7% 8.2% -21.1%
Total 102,880,638 106,164,219 100.0% 100.0% 3.2%

Source: 1983 and 1990 data tapes.

From 1983 to 1990, average daily vehicle trips and VMT per person increased significantly, regard-
less of household size. Significant increases were also evident for average daily person trips and PMT per
person for 2 number of household size categories. Only men in two- to four-person households exhibited
signs of stabilization in average daily person trips.

The average daily vehicle trip and VMT per person data presented in Figures 33 and 34 indicate that
men in three-person and four-person households made the most trips and traveled the most miles on an aver-
age daily basis in 1983 and 1990. However, one-person households exhibited the largest increases in the
two travel measure rates between 1983 and 1990. It is possible that the overall declining trend in average
household size in the United States discussed previously may have contributed to the changes in travel by
household size.

Unlike the trends for the vehicle travel measures, the relationship between household size and the
average daily person travel measures was not clearly discernable. Figure 35 indicates that men in one-per-
son households had the largest increase in average daily person trips per person from 1983 to 1990.
However, as shown in Figure 36, the largest increase in average daily person miles of travel occurred in the
two-person household category. The only household size category to show signs of stabilization in average
daily person miles of travel per person was the six-person+ category.
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Figure 33  Average Daily Vehicle Trips: Men (16+) by Household Size
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Figure 35
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Household Vehicle Availability

From 1983 to 1990, there was a 33 percent decrease in the number of men in households with zero
vehicles available. In addition, there was a five percent decline in the number of men in one-vehicle house-
holds. However, there was an 18 percent increase in the number of men in two-vehicle households, and an
8 percent increase in men in three-vehicle households. These changes are shown in Table 11. As was the
case for the changes in household size, these changes are not surprising. According to NPTS data, the aver-
age number of vehicles available per household in the United States has increased 53 percent, from 1.16 to
1.77 vehicles per household, between 1969 and 1990.

Table 11: DISTRIBUTION OF MEN {5+) BY HOUSEHOLD VEHICLE AVAILABILITY
No. of Household Total Men % Distribution % Change
Vehicles Available 1983 1990 1983 1990 1983-1990
0 7,471,904 5,000,048 7.3% 4.7% -33.1%
1 25,654,993 24,317,964 24.9% 22.9% -5.2%
2 39,983,946 47,253,238 38.9% 44.5% 18.2%
3 18,117,511 19,692,012 17.6% 18.5% 8.7%
4 7,255,522 6,650,441 7.1% 6.3% -8.3%
S or more 4,396,683 3,250,516 4.3% 3.1% -26.1%
Total 102,880,639 106,164,219 100.0% 100.0% 32%

Source: 1983 and 1990 data tapes.

The average daily vehicle trip and VMT per person data illustrated in Figures 37 and 38 indicate that
travel measure rates increased as household vehicle availability increased. This relationship was also evi-
dent for average daily person trips and person miles of travel. However, the changes between 1983 and
1990 for these travel measures were less significant,

Men in households with more vehicles not only made more average daily vehicle trips, but their rates
of travel also increased more significantly between 1983 and 1990, especially for average daily VMT. Since
vehicle trips and VMT are accumulated by the drivers of personal vehicles, it is logical that a larger num-
ber of available household vehicles would result in more vehicle trips and VMT. This is also the reason
why the trave] rates for the zero-vehicle households were negligible. None of the household vehicle avail-
ability categories indicated any signs of stabilization for either of these two travel measures.

Several of the vehicle availability categories for average daily person trips and PMT per person exhib-
ited signs of stabilization that were not evident in the vehicle travel measures, as shown in Figures 39 and
40. Specifically, the increases in average daily person trips per person for men in households with at least
one vehicle available were relatively small. The largest increase in this travel measure occurred for men in
households with zero vehicles available, 28 percent growth between 1983 and 1990, In comparison, the
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able, which increased three percent between 1983 and 1990.

Life Cycle

Table 12 shows the distribution of men by their appropriate household life cycle category. From 1983
to 1990, the proportion of all life cycle categories of households without children increased. Specifically,
the number of single men with no children increased 20 percent and men in two-adult households with no
children increased 3 percent. For the one- and two-adult household categories where at least one person
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Figure 37 Average Dally Vehicle Trips: Men (16+) by Household Vehicle
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Figure 39
Avalilability
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was retired, the increases were 8% percent and 54 percent, respectively. Conversely, the proportion of
households with children declined during this time.

Table 12: DISTRIBUTION OF MEN (5+} BY LIFE CYCLE

Total Men % Distribution % Change
Life Cycle 1983 1990 1983 1990 1983-1990
1 adult, 0 kids 6,630,526 7,928,354 6.4% 7.5% 19.6%
2 adults, O kids 25,555,771 26,407,367 248% 24.9% 3.3%
1 adult, kids 0-5 1,337,969 1,055,130 1.3% 1.0% -21.1%
2 aduits, kids 0-5 21,970,862 21,098,531 21.4% 19.9% -4.0%
1 adult, kids 6-15 3,703,810 2,548,357 3.6% 2.4% -31.2%
2 adults, kids 6-15 25,341,202 25,123,603 24.6% 23.7% -0.9%
1 adult, kids 16-21 838,695 773,381 0.86% 0.7% -7.8%
2 adults, kids 16-21 8,928,974 7,604,776 8.7% 7.2% -14.8%
1 adult, ret., O kids 1,290,317 2,439,191 1.3% 2.3% 89.0%
2 adults, ret., Okids 7,282,512 11,185,529 7.1% 10.5% 53.6%
Totat 102,880,638 106,164,219 100.0% 100.0% 32%

Source: 1983 and 1950 data tapes.

From 1983 to 1990, there were significant increases in average daily vehicle trips and VMT per per-
son, regardless of life cycle category. This trend is not evident in the data for average daily person trips per
person, as most of the household categories with at least two adults showed signs of stabilization. Only one
life cycle category indicated a stable trend for average daily PMT per person: households with two or more
aduits and children age U-5.

On average for both 1983 and 1990, men in households with two or more adults tended to make more
daily vehicle trips and VMT per person than men in one-adult households. According to the data in Figures
41 and 42, men in the “1 adult, retired, 0 kids” and “2+ adults, retired, 0 kids™ life cycle categories have
continued to accumulate the fewest vehicle trips and VMT on an average daily basis for this period. None
of the life cycle categories indicated any signs of stabilization for either measure.

The person travel measure trends are presented in Figures 43 and 44. As with the vehicle travel mea-
sures, men in the “1 adult, retired, 0 kids” and “2+ adults, retired, 0 kids” life cycle categories made the
fewest person trips and PMT in both 1983 and 1990. However, men in one-adult households with kids age
0-5 also exhibited lower rates of average daily person travel. Despite most of the households with two or
more adults showing signs of stabilization in average daily person trips per person, the “2+ adults, kids age
16-21” category indicated an increase in this measure.

Household Leocation

Three categories were used to describe household location: inside the MSA/SMSA (metropolitan sta-
tistical area/standard metropolitan statistical area) within the central city (CC), inside the MSA/SMSA but
not in the central city, and not in the MSA/SMSA. The data in Table 13 indicate that there was a 22 per-
cent increase in the number of men living within the MSA/SMSA central city and a 14 percent decline in
the number of men living outside the MSA/SMSA. However, from this data it is not possible to determine

whether this change is due to an actual shift in the household locations of males; these trends may, in fact,
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Figure 41 Average Daily Vehicle Trips: Men (16+) by Life Cycle
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Figure 42 Average Dally Vehicle Miles of Travel: Men (16+) by Life Cycle
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Figure 43  Average Dally Person Trips: Men (5+) by Life Cycle
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Figure 44 Average Dally Person Miles of Travel: Men (5+) by Life Cycle

1 Adult, Kids Age 0-5 16.00

2+ Adults, Kids Age 0-5 Mﬁéﬁ?

1 Adult, Kids Age 6-15 ﬂzo 50

2+ Adults, Kids Age 6-15 Mg&ss
1

i
1 Adult, Kids Age 16-21 Hzaas
2+ Adults, Kids Age 16-21
i

1
1 Adult, Retired, 0 Kids _1“133:
|

- o= 1 s (S S BT U D | 115.1% t
2+ AQUILS, Relireq, U RIS s 22.72 I \
0.0 10.0 20.0 30.0 40.0 50.0

An Assessment of the Potential Saturation in Men's Travel 1-43




According to the Census Bureau, metropolitan areas are redefined after each decennial census, and
additional ones may be established between censuses, Through the 1980 Census, SMSA was one of the
statistical geographic terms used to designate metropolitan areas. In June 1983, this term was changed fo
MSA. The 1980 census included 323 SMSAs; however, after the definition change, there were 257 MSAs.
As of June 1990, there were 268 MSAs and in June 1993 these areas were redefined again.

Table 13: DISTRIBUTION OF MEN (5+) BY HOUSEHOLD LOCATION
Household Total Men . % Distribution % Change
Location 1983 _ 1990 1983 1990 1983-1990
MSA/SMSA, in CC 30,972,633 37,782,214 30.1% 35.6% 22.0%
MSA/SMSA, not CC 44,398,330 44,778,083 43.2% 42.2% 0.9%
Not in MSA/SMSA 27,509,676 23,603,921 26.7% 22.2% -14.2%
Total 102,880,638 106,164,218 100.0% 100.0% 32%

Source: 1983 and 1990 data tapes.

As shown in Figures 45 and 46, average daily vehicle trips and VMT per person increased signifi-
cantly from 1983 to 1990, regardless of household location. Increases were also evident for average daily
PMT per person. However, average daily person trips indicated stable trends for men in two of the house-
hold location categories.

The average daily vehicle trip and VMT per person data indicated that men living within a
MSA/SMSA but outside its central city had the highest travel rates for these measures in both 1983 and
1990. Nevertheless, it appears from the data that the location of a man’s household with respect to a
MSA/SMSA and its central city has not influenced his travel rates significantly. The only exception was

for men living within the central city, who traveled fewer VMT on an average daily basis than either men

living vutside the central city or men living outside the MSA/SMSA.

The trends in average daily person trips and PMT per person between 1983 and 1990 also showed the
modest influence that the location of a man’s household with respect to a MSA/SMSA and its central city
has had on his travel, especially for average daily person trips. However, the changes in travel rates during
this time for the household location categories were not as significant as was evident for the vehicle travel
measures, as shown in Figures 47 and 48. The data indicate that men living within a MSA/SMSA but out-
side its central city and men living outside a MSA/SMSA showed some stability in their average daily per-
son trips between 1983 and 1990.

Mode Choice and Trip Purpose

The discussion of each of the previous contributing factors focused on the distribution of the total
number of men within each factor’s categories. However, in the case of mode choice and trip purpose, it is
not possible to determine the distribution of all males by mode or purpose since most men utilized more
than one mode for their travel needs, which may have encompassed several different purposes. To resolve
this problem, total male person trips were used, instead, to analyze changes in mode choice and trip pur-
pose distributions between 1983 and 1990.

The distribution of male person trips by mode choice is shown in Table 14. The data indicate that total
male person trips increased approximately 11 percent between 1983 and 1990. Private, or personal, vehi-
cles maintained their status as the dominant mode of choice. In 1983, 85 percent of total male person trips
were made in private vehicles. The number of male person trips made using this particular mode increased
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Figure 45  Average Daily Vehicle Trips: Men (16+) by Household Location
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Figure 46 Average Daily Vehicle Miles of Travel: Men (16+) by Household
Location
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Figure 47 Average Daily Person Trips: Men (5+) by Household Location
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Figure 48 Average Daily Person Miles of Travel: Men (5+) by Household
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to 87 percent in 1990. Total male person trips by private vehicle increased 13 percent between 1983 and
1990; trips by bicycle exhibited the largest increase, 17 percent. In addition, public transit usage declined
approximately 3 percent during this time, and walking declined by 2 percent.

Table 15 presents the distribution of male person trips by trip purpose. For both 1983 and 1990, the
to/from work and social/recreational trip purposes comprised approximately 50 percent of all men’s person
trip travel. The distribution of total male person trips for the other purposes remained relatively stable dur-
ing this time, as well. The largest change between 1983 and 1990 occurred for family/personal business
trips, which increased 39 percent. Male travel for work-related business exhibited the most significant
decline during this time, 34 percent, while travel to/from work showed a slight increase.

Table 14: DISTRIBUTION OF MALE (5+) PERSON TRIPS BY MODE CHOICE
Mode Total Male Person Trips (000) % Distribution % Change
Choice 1983 1990 1983 1990 1983-1990
Private Vehicle 90,253,802 101,818,645 85.1% 86.7% 12.8%
Public Transit 2,286,889 2,227,298 2.2% 1.9% -2.6%
Bicycle 1,085,265 1,266,471 1.0% 1.1% 16.7%
Walk 8,627,514 8,445,837 8.1% 7.2% 2.1%
Other 3,813,433 3,708,422 3.6% 3.2% -2.8%
Total 106,066,903 117,466,673 160.0% 100.0% 10.7%

'Does not include person trips made by an undetermined mode.
Source: 1983 and 1990 data tapes.

Table 15: DISTRIBUTION OF MALE (5+) PERSON TRIPS BY TRiP PURPOSE
Trip Total Male Person Trips (000} % Distribution % Change
Purpose 1983 1990 1983 1990 1983-1990
To/From Work 26,891,510 27,474,322 24.5% 23.4% 2.2%
Work-Related 3,376,069 2,215,751 3.1% 1.9% -34.4%
Shopping 17,284,444 19,458,379 15.8% 16.6% 12.6%
Family/Personal 17,372,465 24,094,515 15.8% 20.5% 38.9%
Civic/Educational 12,112,916 13,072,576 11.1% 11.1% 7.9%
Sociai/Recreational 30,148,623 30,334,062 27.5% 25.8% 0.6%
Other 2,375,389 870,836 2.2% 0.7% -63.3%
Total 109,561,416 117,520,441 100.0% 100.0% 7.3%

'Does not include person trips made for an undetermined trip purpose.
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Figure 49 indicates that most men used private vehicles for their traveling needs in both 1983 and
1990. Possibly as a result of the slight increase in private vebicle use between these years, men’s use of
public transit declined slightly during this time, as did their number of walking trips. The “other” mode cat-
egory included person trips made on school buses, airplanes, and taxicabs, among other modes.

In both 1983 and 1990, most male person trips were for social/recreational or commuting to/from
work purposes, as shown in Figure 50. These two trip purposes encompasscd approximately half of the
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total male person trips in these years. Other significant changes in men’s fravel between 1983 and 1990
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included declines in the number of trips made for work-related business and other purposes, as well as an
increase in the number of trips made for family/personal business.

Findings and Conclusions

Notable among the many theories about travel trends and congestion levels is the contention that cur-
rent “trend-based” thinking does not take into account the changing demographics of automobile use (18,
19). The effective saturation of automobile ownership is indeed evident in the NPTS total trend data, as is
the approaching saturation of licensed drivers (3, 4, 5, 6). However, a number of these analyses have pro-
vided insight into only one half of the equation: the trends in the supply of persons able to travel and the
number of vehicles at their disposal. Additional analysis is needed to evaluate the equation’s other half, i.e.,
the trends in the individuals' demand for travel.

This study shows that all four measures of total personal travel (vehicle trips, VMT, person trips, and
PMT) have increased between 1977 and 1990. Not only have the four travel measures increased, but they
have done so at an accelerated rate. These accelerated growth trends are also apparent for the total and
gender-based travel measures on an average daily per person basis. The only average daily travel measure
to indicate a negative growth trend between 1977 and 1990 was men’s average daily person trips per per-
son, which declined less than two percent, Despite the decline, however, this measure did exhibit an
increase between 1983 and 1990, indicating the deceleration of the negative growth trend.

Therefore, it would appear that trends in the demand for travel are continuing to increase for both men
and women. The lack of evidence indicating the possible future stabilization of these total trends suggests
that the saturation in men’s travel (or women’s travel, for that matter) is not yet evident in the NPTS data.
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Unfortunately, this means that predlctxons of increasing congestion and g;ndlock may not be exaggerated,
despite stabilization in the growth of licensed drivers and personal vehicle availability. Persons may be able
to drive only one vehicle at a time, but it appears that they want to drive it more often and for longer dis-
tances. Perhaps planners and decisionmakers truly are facing a bleak future in the management of traffic in
the United States. Fortunately, analysis of the demographic, economic, and geographic characteristics con-
tributing to the overall travel trends indicates otherwise.

While total male travel trends have exhibited increasing growth between 1977 and 1990, analysis of
the contributing elements indicates that specific segments of the male population have shown signs of sta-
bilization in their travel measure rates. However, it does not seem reasonable fo expect the stabilization of
cwrent male travel trends in the near term unless the segments that have indicated stabilized travel rates
happen to be major contributors to total male travel.

On an aggregate level, for all characteristics analyzed, the data indicated that men’s average daily
vehicle trips and VMT per person did not show signs of stabilization. This result may have been due to the
definition used for these measures: trips and miles accumulated by persons who were indicated as drivers
on trips in personal vehicles. Since the NPTS total trend data indicated increases in both household vehi-
cle availability and male licensed drivers between 1983 and 1990, it is logical to assume that more men were
able to drive and actually did so, thereby increasing their vehicle trips and VMT. The only segment of the
male population o show stable trends for the vehicle travel measures was men in low income households
(less than $5,000; $15,000-19,999). This is a reasonable finding, since lower household incomes would
afford these men less of an opportunity to purchase personal vehicles in which to accrue the vehicle trips
and miles.

From the analysis of contributing elements it is clear that the majority of the instances in which stabi-
lization of travel was evident occurred for the average daily person travel measures: person trips and PMT.
This is fortuitous since these measures included trips and miles for all modes regardless of trip purpose. To
truly evaluate the overall travel trends of the various segments of the male population, it would make sense
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Figure 49 Distribution of Male Person Trips by Mode Choice
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person travel measures would be the best indicators from which to ultimately determine saturation.

As such, the age distribution data indicated that men between the ages of 20 and 59 and those 65 years
and older all showed signs of stability between 1983 and 1990 in their average daily person trip rates. This
is significant since the person trips for these age groups accounted for 73 percent of all male person trips in
1990. Two of the age groups that did not exhibit signs of stability in trip-making (5-15, 60-64) did indicate
saturation in the number of person miles traveled. Stabilization in male travel was also evident for a num-

ber of the household income categories. For example, average daily person trip rates either remained con-

to inctude all of their travel, and not just trips made in their personal vehicles. Therefore, it is surmised that

]

stant or declined for six of the twelve household income categories between 1983 and 199); these six cat-
egories comprised 59 percent of the total person trips made by men whose household incomes were

indicated in the NPTS data.

The stabilization of trends in person travel were evident in other important characteristic categories,
as well. White, non-Hispanic men, men with driver’s licenses, and working men all indicated stable frends
for average daily person trip rates between 1983 and 1990. For each of the characteristics, these categories
represented the largest portion of total person trips for men. Household size, household vehicle availabil-
ity, life cycle, and household location all indicated similar findings for male person travel. In most of these
cases, the segments of male population that traveled most frequently were the same segments that showed
some indications of stabilizing travel trends. '

Considered in aggregate, the results of the analysis of the demographic, economic, and geographic
characteristics contributing to men’s travel trends between 1983 and 1990 seem to conflict with the find-
ings determined from the total travel data presented earlier. Has men’s travel really become saturated or
not? Well, the answer is not that simple. The differences between the relative changes in vehicle and per-
son travel measures indicate, however, that their trends should be evaluated separately.

The apparent lack of stabilization in average daily vehicle trips and VMT for most of the segments of
the male population along with the increases in total male vehicle trips and VMT between 1983 and 1990
seem io indicate ihat the hisiorical trends of incicasing numbers of licensed drivers and household vehicie
availability were still having an effect on male travel in 1990. Now that the licensed driver and vehicle
availability trends have shown stability in growth, it is expected that the vehicle travel measures as well as
total male vehicle trips and VMT will also begin to show declining growth rates. Currently, however, the
data do not indicate that men’s vehicle travel (i.e., driving personal vehicles) is saturated. Instead, future
stabilization can only be assumed based on the stability of the growth rates for the number of eligible per-
sons receiving licenses and for household vehicle availability.

As for total male person trips and PMT, their increases between 1983 and 1990 were significanily
smaller than those for the total vehicle travel measures (see Table 2). In fact, total male person trips exhib-
ited the smallest increase during this time of any of the total travel measures. Nevertheless, this increase
was greater than that shown for total male person trips between 1977 and 1983, indicating an accelerated
growth rate between 1977 and 1990. These trends indicate that men’s person travel (i.e., travel on all
modes) is not truly saturated, either. However, unlike vehicle travel, the stability shown by the various seg-
ments of the male population for average daily person trips and PMT indicate that the stabilization in total
male person travel has already begun, and it is anticipated that the effects of this indicator of saturation will
be more evident in the results of the 1995 NPTS survey.

While it may be apparent that male travel saturation is looming on the horizon, one must recognize
that 2 number of other factors could influence the extent to which this saturation is evidenced in the future,
Real income growth, changes in the relative cost of travel, roadway congestion levels, changes in the male’s
role regarding household travel responsibilities, and concepts such as telecommuting all may influence the
time frame for reaching saturation.
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Additional Analyses

In reviewing the findings related to the four measures of male travel utilized in this study, it became
evident that for aggregate total travel and per capita data, there was limited evidence of saturation. In an
effort to further explore the prospect of saturation in greater detail, some additional analyses were con-
ducted. The two areas that were examined included (1) the extent to which travel may be indicating signs
of stabilization for more narrowly-defined groups of the population, and (2) the trends in total daily travel
time. The trends in travel for groups that might be characterized as possibly experiencing saturated travel
behavior were examined. This a a.luu_)r sis included e v13‘v‘v'h15 the uxpum}uug characteristics for PEISOns and
households that have sufficient income, household vehicles, and employment in order to eliminate these tra-
ditional constraints to travel.

In Figures 51 and 52, males within specifically-defined segments of the population have been distrib-
ated by the number of travel day person trips made. The first segnient examined included males 16 vears
and older (working age) in households eaming at least the median income and having at least one vehicle
available per adult. As shown in Figure 51, the peak tripmaking for men in this segment was between two
and three person trips for the travel day, in both 1983 and 1990. When this segment is redefined to include
only single, working males with these characteristics, the peak tripmaking in 1983 was 0-2 person trips for

the travel day. By 1990, the peak shifted to 3-5 person trips for the travel day.

The next two figures show the distribution of household travel day person trips, delineated by life
cycle category. Figure 53 illustrates the variation in household person trips for men in households with two
or more adults, again earning at least the median household income and having at least one household vehi-
cle available per adult, with an additional constraint of all adults in the household being employed. The
peak tripmaking for households in this category was 4-6 person trips for both 1983 and 1990. Figure 54
shows the distribution for household person trips for single adult men, with this same criteria. In 1983, the
peak tripmaking for these households was between one and three person trips. This increased to 4-6 per-
soi trips in 1990.

The data in these figures indicate that there were no signs of stabilization for any of the specific seg-
ments examined. Indeed, the trends indicate that from 1983 to 1990, the distributions of travel day person
trips have increased, regardless of the segment examined.

Finally, total travel time was examined for both men and women. Total travel time was calculated by
summing the reported trip lengths for all trips made by each person on their specified travel day. As a resalt,
the total time spent traveling by an individual is actually an estimate of real fravel time based on the indi-
vidual’s perception Therefore, the distributions indicated in Figures 55 and 56 should be interpreted with
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atively stable between 1983 and 1990. In addition, there appears to be little difference in the total time spent
traveling by either gender. The distributions suggest that, at least with respect to travel time, both men and
women may be reaching some leve] of saturation. However, factors such as increased travel speeds, shorter
trips, and varied modes, among others, may explain why stability is evident in total travel time but not in
the other travel measures analyzed in this study.
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Figure 51 Travel Day Trip Distribution for Men
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Figure 53 Travel Day Trip Distribution for Households
2+ Aduits, 0 Children, Median HH Income+, Vehicle Ratio >/= 1,
Worker Ratio = 1
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Figure 54 Travel Day Trip Distribution for Households
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Figure 55  Total Travel Time Distribution for Men
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Figure 56  Total Travel Time Distribution for Women
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Other Research

According to the results of this study, while saturation is not yet apparent, signs are indeed evident of
the beginning stabilization in the average daily travel patterns of men in the United States. By no means,
however, have ihese analyses exhausted the treatment of this particular topic. Other research efforts could
help to more fully understand the issue of the potential saturation in men’s travel demand. Several areas
where additional analysis might further shed light on current travel behavior are presented in this section.

One target area for further study would be to perform analyses similar to those included in this study
as additional NPTS data become available in subsequent years, specifically upon conclusion of the 1995
NPTS survey. Like most other studies that utilize historical data to analyze/estimate current and future
trends, the evaluation of saturation in men’s travel would greatly benefit from additional data points in the
trend lines. In addition, greater consistency is expected between the 1990 and 1995 data sampling and col-
lection methodologies, which may resuit in increased accuracy of the data and an overall improved confi-
dence in the subsequent analyses of the data.

Additional comparisons of travel saturation by trip purpose might also be useful in understanding
travel stabilization irends. This effort did not find a manageable way to link trip record data to individuals
to analyze trip purpose saturation. However, other efforts might find a way to better analyze and understand
whether men’s travel saturation is evident for selected trip purpose types. Aggregate data analyzed in this
study suggest that dramatic increases have occurred for male travel in the family/personal business
category.
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ulation, such as those examined in the previous section, may also be beneficial in the continuing study of
saturation in men’s travel. For example, is travel saturated for single working males age 20 (o 30 who have
incomes greater than $70,000? One element that would be advantageous to this sort of additional research
is the presence of a larger data sample. It was determined through preliminary analysis that, in some cases,
specific segments did not include enough respondents from which to draw statistically-significant conclu-
sions. This was especially apparent in the 1983 NPTS database. Perhaps with a larger sample in 1995,
analysis of that database may uncover additional, more specific male segments where a saturation level has
been reached.

Another area of travel demand that may require further analysis is the travel behavior of the house-
hold unit. Analysis of household travel data might be prove useful in evaluating the extent to which satu-
ration may be occurring at the household level, which in turn may improve understanding of gender-based
travel behavior and overall travel demand.

It is also apparent that improved knowledge concerning a number of other behavioral reactions that
travelers may have to social, technological, and economic trends might provide further insight into the spec-
vlation of travel saturation. A multitude of questions exist whose answers might influence the extent to
which we can anticipate a stabilization of travel for particular modes, trip purposes, households, or segments
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data may provide answers include:

*  Will lower interest rates and stable housing prices enable households to optimize their locations in
order to reduce travel, especially for work commute purposes?

® Wil retailing trends in both total space and in specialization, as well as the movement to “mega-
stores,” result in more or fewer, shorter or longer, shopping trips?

* Wil telecommuting and/or electronic access to video, information, and retail opportunities reduce
overall travel demands?
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*  Will overall economic conditions and, specifically, the cost of travel impact future overall travel
trends?

Finally, it is possible that additional analysis of the distributions of travel by individuals might give
further indication of the presence of some maximum probable levels of travel likely within specific seg-
ments of the population. From the indicators of stabilized travel for these segments, then, it may be possi-
ble to identify the necessary conditions for maximum travel demand by all segments of the population. This
information would give planners and decisionmakers the necessary knowledge with which to better provide
for future levels of demand for travel.
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Executive Summary

The Background

Our society has undergone profound social and demographic changes in the last thirty years, changes
differentiaily affecting women and their children. Today most women live in low density communities, and
most have salaried employment even if they have very young children. The mumber of families headed by
a woman alone has increased substantially and many such families—including some with a parent in the
paid labor force—are living in poverty.

As women obtain jobs, increase their income, and acquire licenses they drive longer and use the car
for more of their trips, just as men in the paid labor force have traditionally done, However, because their
work duties are added to their childcare and domestic responsibilities they also exhibit markedly different
patterns than working fathers.

This report analyzes data from the 1990 NPTS data in order to identify and evaluate the differences,
if any, in the travel behavior of women in different household and family settings today. The data cannot
tell us is if a) these differences will continue into the future and b) if they will not, what women’s travel will
look like instead. But the analysis is the first step in making our travel estimates more accurate, our plan-
ning efforts more responsive, and our policymaking more equitable.

Overall Travel Palterns

The NPTS data show wide differences in the basic travel patterns of men and women. Overall,
women 16-64 in both urban and rural areas made more person trips per day than men. However, women
made shorter trips; men travelled 27% more person miles than comparable women in urban areas and 16%
more in rural areas. Men made more vehicle trips than comparable women and, in both urban and rural
areas, covered 60% more vehicie miles.

Overall, traditional travel variables—household income, license-holding, employment—did more to
explain the differences among women and among men than they to explain the differences berween com-
parable men and women. The higher person trip rates of women persisted through every traditional analy-
sis, as generaily did the shorter distances and fewer private vehicie trips. The one major exception: ihe
travel patterns of people from households with low incomes,

Low income people of both sexes in urban areas and low income women in rural areas worked fur-
ther from home than comparable people from households making more money. At the very lowest income
ieveis women workers travelied furiher than comparabie maie workers.

These patterns strongly suggest that women are affecied by variables other than, or in addition to,
household income or license holding.

The impact of Chiidren
The NPTS data clearly show that while the presence of children impacts both men and women, hav-
ing children had profound impact on the trip rates of women and far less impact on the travel patterns of

men. The number of trips and the distance travelled by women was much more responsive to both having
children and to changes in the age of their children.

Married women made more person trips than all categories of married men, including those who are
not parents; however, they travelled fewer person miles and made fewer vekicle trips than comparable men.
Married women with children under six made more person trips, travelled fewer person miles, and made
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the same number of vehicle trips as singie mothers with children under six. However, once their youngest
children were school-age, single mothers made more person trips, travelled fewer person miles, and made
more vehicle trips than comparable married mothers. In a few categories, single women even made more
trips than comparable married men.

Married male parents almost always made fewer trips than comparable female parents regardless of
income. Relatively independent of income, married women who were parents travelled less and made fewer
vehicle trips than comparable male parents.

Very low income households acted differently; low income mothers travelled further and more often
than comparable male parents and more than parents with higher incotmes.

Neither marital status nor household income explained the differences between male and female par-
ents. Relatively independent of household income, married women who are parents travel fewer person
miles and make fewer vehicle trips than comparable male parents. Regardless of household income single
mothers travel fewer person miles but make more vehicle trips than comparable married mothers. It
appears that women who are mothers make more trips because of their family obligations but travel less
distance because of their desire to stay closer to home. Single mothers, Iacking in-home help with their chil-
dren, make more trips than married mothers.

The Intersection of Race and Ethnicity

There were sometimes major variations in travel patterns by race and ethnicity; White men travelled
more than all other men while White women travelled more than all other women. The gap between Whites
and others was so large that occasionally White women travelled more than men in another group. In gen-
cral men and women in the same group were more similar than were either all men or all women.

White women and men made the longest commute trips; while all men drove more than all compara-
ble women, the gap between the sexes was largest among Whites. White women, however, always drove

mare than wamen nf any ather ranrac
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Hispanic women and those from Other Races made fewer trips than comparable men. The differences
between Hispanic men and women on all indicators of travel were two to three times greater than the dif-
ferences between the sexes in any other grouping.

There were large differences in the license status of women. While over 90% of all White women 16-
64 were licensed only 71% of Black women and 66% of Hispanic women had a license. Being licensed
greatly increased total trip making for all women but the least for Hispanic women. In fact, the gap between
Hispanic men and women was consistently larger than that seen in any other group, independent of income,
license holding, or emplovment status.

Although most people drove for the majority of their trips, there were major differences among the
groupings. White men and women drove for substantially more of their trips than any other ethnic or racial
grouping. However, both White and Black women took more of their trips in a private car than compara-
ble White and Black men.

Implications and Research Needs

These findings raise as many questions as they answer. The first is whether the differences between
comparable men and women and among women will continue and if they do what variables will be the
most important. It would be useful to have both panel studies and longjtudinal studies to better understand
why women make the travel choices they do (and the employment and childcare decisions that create their
travel patterns) and how these choices change over time in response to family events.
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Second, the data clearly show that household income is a good but flawed indicator of travel behav-
ior, especially when it comes to understanding the dynamics of women’s travel. With the growth of two
worker households we need a better indicator of the joint impact of personal and total household income
on all the major indicators of travel behavior.

Third, in order to make intelligent and equitable transportation investment and financing policies we
must know why poor workers are making what may be real sacrifices to travel as they do.

Fourth, it is important to document changes in male parents’ travel behavior over time in response to
domestic obligations—and the resulting impact on women’s travel patterns. It would be useful to see if
changes are fast enough or of a magnitude that will lighten the domestic burdens which create such varia-
tions in women’s travel.

Fifth, it is important to evaluate the policy implications of these findings, in both the short and long
term. If we accept that women’s travel patterns are different from men’s largely or only partly because they
are balancing home and work in a way that men do not, we need to consider the impact of pending trans-
portation control programs (to be developed to respond to ISTEA and Clean Air Act Amendment
mandates).
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Introduction and Overview

Converging Socletal Trends

American sociefy has experienced a number of major changes in the decades since WWII, changes
which may have differentially affected women and ultimately their travel patterns. Among the most sig-
nificant are the suburbanization of homes and jobs, increasing real incomes, the growing diversity of our
population, the almost total automobility of society, the transformation of the structure of the traditional
American family, and the increasing involvement of women in the labor force.

All of these changes are inter-related in a complex way and their effects on women are far reaching.
Altered household structures and changing family relationships also have profound social and ultimately
transportation implications; today most women have salaried employment and many head their own fam-
ilies. In 1990 only one out of five households corresponded to our traditional idea of the family—a work-
ing father and a homemaker mother. Instead, over sixty percent of married women were in the paid labor
force while women alone headed one out of five families. All of these living arrangements and family struc-
tures create travel paiterns different than those seen just a few years ago.

Moreover most jobs and homes are in the suburbs—a situation arguably caused by, but certainly made
possible by, the car. However the low density development which defines the suburbs now requires even
low income workers to have a car. Unforfunatety, the suburbanization of jobs and the need for a car have
disadvantaged certain workers, particularly women, who live in the central city but must commute out to
the suburbs for employment.

Allied with the suburbanization of society is the growth in median family income; higher incomes are
also clearly associated with greater use of the private car. But increased incomes have not been achieved
equally by men and women nor by those of all races and ethnic backgrounds. Certain kinds of households,
particularly those headed by a woman alone, have suffered declining real incomes in the last three to five
years. Moreover, a greater percentage of single parent households are headed by women from ethnic and
racial minorities.

The most salient fact today is that most women, and most women with children, are in the labor force,
generally retaining substantial childcare and domestic obligations in addition to their jobs. At the same
time, a growing number have also assumed duties for aging parents and in-laws. These compound respon-
sibilities have important transportation implications: they create the need for multiple trips in addition to
any work trips, they create the incentive to link trips, and they reduce the ability to use alternative modes,
iike iransii, which are infiexibie and time consuming. Aii of ihese needs are iniensified by the iow densiiy
suburban development of jobs and homes.

This report uses data from the 1990 NPTS, as well as other sources, to evaluate major questions raised
by these trends. What will happen in the future if even more, indeed most, women join the paid labor force?
If most employed women have chiidren? If most have very young children? If a significant percent head
their own households, or live in poverty, or...7

The NPTS data give us the ability to see the differences, if any, in the travel behavior of women in dif-
ferent settings foday. They cannot tell us if a) these differences will continue into the future and b) if they
will not, what women’s travel will look like instead. On the other hand, analyzing NPTS data to highlight
the variation in women’s travel, and differences between otherwise comparable men and women, is an
important first step in making our travel estimates more accurate, our planning efforts more responsive, and
our policymaking more equitable.
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The report uses largely descriptive analyses and cross-tabulations to address these issues. The
approach is dictated by both the data and the policy purposes to which it might be put. While it has limits,
it seems appropriate for a first cut at the issues under study.

This, the first major section of the report, will cover each of these issues in greater depth, highlight-
ing the transportation implications for women of the profound demographic and social changes our society
has witnessed in the last thirty years. The second section of the report compares and evaluates the travel
patterns of men and women in terms of traditional variables: household income, employment status, and
license holding. The third major section focuses on the possible impact of less commonly studied variables
on women and men’s travel behavior. The fourth section summarizes the major findings and the Jast sec-
tion briefly describes the research implications of the findings.

Women'’s Employment Trends and Changes in the American Family

Muarvied Women in the Labor Force

American family life has changed dramatically during the last four decades, but especially since the
mid-1970’s; overall, the labor force participation rate of married women has increased substantially since
the end of the second World War. In 1960 less than one third of married women were in the paid labor force;
in 1990 almost 60% of all married women were employed'. But the more striking phenomenon is the num-
ber of women with children who have taken jobs; in 1960 only 27% of married women with children under
18 had salaried employment but that number had grown to 61% by 1986. As a result only 21% of families
conform to the traditional family model today: a husband working full time year-round and a wife not in
the paid labor force®. '

On the other hand, the percentage of married women without children who are in the labor force has
actually declined. In 1970 only 46% of women without children did not have paid employment; in 1990
that figure had increased to over half.* In general, the increase is a result of the aging of society; the largest
number of those married women not in the labor force are over 50,

In 1990 roughly Z8% of ali married couples with chiidren under 18 had two fuii ime, year-round
workers. In an additional 30% of married couples with children, both spouses worked—the husband full
time but the wife either less than full time or not work year-round*. There were differences in the employ-
ment experience of different kinds of families. In 1990 roughly 74% of women in a marded couple with
children under 18 were employed; this was roughly comparable for Blacks and White but Hispanic couples
(of any race) with children were far less likely to have two workers (only 55% of such couples did).

Within the overall increase in the employment of married mothers is the even more rapid increase in
the number of married women with very young children who have entered and remained in the labor force.
In 1960 only 18% of married women with children under 6 were in the paid labor force; in 1970 only 30%
of married women with children under six had salaried jobs. By 1986 over 53% of comparable women
were employed®, Today almost 60% of married women with young children have salaried employment
(while almost three fourths of married women with children from six to seventeen have paid jobs)".

Moreover, many of the employed women with children under six bad very young children. In 1976
only 31% of women 18-44 with children under 12 months of age were in the paid labor force; by 1990 over
half of comparable women who had given birth in the previous year were employed and the big jump came
between 1980 and 1985 .

In fact, in 1990 almost half of all mothers of babies under six months were in the paid labor force—
one in twelve employed women had an infant®. A 1990 Department of Labor siudy found that over 44% of
all women return to work before their babies are six months of age, over two-thirds of those on a full-time
basis *. Thus the child care obligations of working women interact with their home to work travel patterns
in a way not seen in previous generations.
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Families Headed by Women

Over the last three decades the number of families headed by a woman alone have increased substan-
tially. In 1970 just 11% of all families were maintained by a woman alone; that grew to 15% in 1980, 16%
in 1985" and almost 20% in 1990. The growth of such families has not been uniform throughout the pop-
ulation; in 1986 13% oi Whiie, 44% of Biack, 23% of American Indian, and 23% of Hispanic {of any race)
families were headed by a woman alone”.

Another way to look at the impact of this type of family structure is to identify the household situa-
tion of children. The proportion of children living with both parents dropped over fifteen percentage points

dren lived only with their father while almost 22% lived with just their mother'.

While the number of children of all races and ethnic backgrounds who live with both parents has
decreased, it has decreased most rapidly for non-Whites. In 1960 over two thirds of Black children lived
with both parents; this fell to roughly 38% in 1990. Just under 80% of White children and just under 67%
of Hispanic children {of any race) lived with both parents in 1990,

Moreover, a substantial and increasing number of children living with one parent live with a never
married parent—as opposed to one who was widowed or separated or divorced. In 1990 almost 31% of all
children in one-parent families lived with a never married parent while over 60% lived with a divorced or
separated parent. In contrast, in 1970 less than 7% of children living with one parent had a parent who was
never married™.

Working Women and Their Children

How—and where—working women take care, or arrange for care, of their children while they work
has important transportation implications. During the last two decades working women have relied less on
relatives to care for their children and more on commercial enterprises; in 1977 over one third of young
children with working mothers were cared for in their own homes but by 1988 that number had dropped to
28%. The Census Bureau surmises that this may reflect the growth in labor force participation by women
outside the home reducing the number of available relatives.

The location of childcare activities for full-time working mothers tends to be outside of the
child’s home with nonrelatives, rather than in the child’s home with family members®. (empha-
sis added)

Conversely, working mothers are much more likely o use organized child care facilities (such as day
or group care centers or nursery or pre-schools). In 1977 an estimated 13% of mothers with children under
five used such facilities; by 1988 over 26% of all working mothers were placing their young children in
organized child care facilities while they were at work®. The use of organized care was much higher among
women working full time (when 31% used them) than among those working part time (17% using orga-
nized care)' and higher among those with incomes above poverty levels.

In 1988 the school-age children of working mothers spent less time in organized care or in school than
those under five—roughly 4 hours less per week. The Census Bureau attributes most of this difference to
the time associated with “the transportation of the child between home and child care providers,”

[TThese discrepancies do not necessarily mean that the child is alone all these hours as
some of this time may constitute travel time to school with other children or in the presence of
other adults®,

Census data show that roughly 60% of all women workers have a day shift job (defined as a work
schedule where at least one-half of the hours fall between 8:00 AM and 4:00 PM) and the use of organized
care was more prevalent among such women. Conversely women with non-day shifts were substantially
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less likely to use organized care, probably because these facilities are rarely available during evenings or
weekends®.

The schedules of working women, as well as those of their care providers, interact in ways that have
profound transportation impacts. Twenty-three percent of all full time working mothers and almost 60% of
those working part time not only don’t work the classic 9-to-5 day, they don’t even work most of their hours
during that traditional period®. Working at non-traditional hours may reduce their impact on peak pericd
traffic congestion but may also reduce their ability to join carpools or find appropriately scheduled, let alone
safe, transit options, even if their need to transport children didn’t require the use of the car.

Not surprisingiy, a receni siudy done for the Depariment of Labor found thai mandaiory or inflexibie
work hour changes created serious problems for working women with children. Only variable work hours
which allowed daily fluctuations reduced work/family conflict or increased job satisfaction™. Surprisingly,
the study concluded that cost was not the most important factor in obtaining child care; much more impor-
tant were the woman’s work schedule, particularly having a day shift, and having supportive managers who
allowed some flexibility in work schedules®.

The relationship between home to work travel patterns and childcare and other domestic responsibil-
ities is also seen in studies of travel reduction programs (which are designed to encourage or force workers
to stop driving alone to work or to use transit). Many workers report that their inability to stop driving alone
is due entirely or in significant part to their need for their car immediately before and after work, to their
child care needs, and to their concern that they might be faced with a family emergency during the middle
of the work day®##¥

Working Women and Eldercare

Many working women also have to care for older relatives®. Those currently of working age have
been called the “sandwich generation” because they may have responsibilities to both their children and
their parents at the same time. This situation arises because many people have delayed the birth of their
children while their older parents are living longer. In fact the ratio of those 50-64 to those over 85 has
tripled since 1950 and will triple again over the coming sixty years,

More people will face the concern and expense of caring for their very old, frail relatives
since so many people now live long enough to experience multiple chronic illnesses...the oldest
old [those over 85] are the most likely to have pressing needs for economic and physical sup-
port®.
The evidence is overwhelming that women—both daughters and daughters-in-law—provide the over-
whelming percentage of the care given to older people living in the community, whether or not they are in
salaried employment *' %,

The Census found that, in 1988, 15% of working women said that the main reason that they chose
their work schedule was to arrange better childcare for their children while an additional 6% said that they
did so to arrange for the care of other members of their family, Women working part-time were more likely
to report choosing their schedules to accommodate their child or elder care needs™,

The Transportation Implications of Balancing Home and Work

Research clearly shows that, because they retain child and eldercare responsibilities while working,
women have different travel patterns than comparable men. A 1980 Swedish study found that salaried mar-
ried women made more shopping and domestic trips than their spouses—and fewer social and recreational
trips*. A 1990 study in four Chicago suburbs found that employed women made twice as many trips as
comparable men for errands, groceries, shopping, and chauffeuring children®. Preliminary 1990 NPTS
analyses show that women between 20 and 60 make more trips per day than men of the same age, the largest
component of the difference being the trips women take for family and personal business™.

212 _ Travel by Women




Comparative work by Rosenbloom in The Netherlands, France, and the United States found that wom-
en’s travel patterns varied significantly with the age of their youngest child”. Perez-Cerezo also found that
the age and presence of children more influenced the travel patterns of American woren in all types of
household™, :

Ranx, in a 1983 study in Lyon, France found that working women were the parent in two worker
households who arranged their work and travel schedules to fit child care needs®. Fagnani has consistently
found similar patterns among French families in the Ile-de-France (the Paris metropolitan region}—even
married women ermployed full time chose or changed their work schedules to meet the needs of their chil-
dren while their spouses did not*. None of these researchers found that children had comparable {or any)
impacts on the travel patterns of married fathers—even those with wives in the full-time labor force.

Overall, most research on this issue has found that, to accommodate their children and their household
role, employed women adjust their work schedules and job locations* % and/or their travel patterns %,
Their home to work travel generally becomes shorter as a result of their employment decisions but the
impact of these adjustments doesn’t stop there. Most working women also make more linked trips to and
from work and choose travel modes which allow them the time and flexibility to carry out domestic respon-
sibilities and to respond to children in an “emergency” situation—such as a child becoming ill at school or
daycare.

For example, Pickup found that British women in Reading with the greatest child care obligations
made the shortest work trips, passing up better jobs with longer commute times. He concluded that women
do not travel further because their child care obligations—and not the travel costs—Ilimit them. In support,
he found that a significant number of women without children were willing to drive considerable distances
for even low pay”.

These findings are supported by a 1988 Census study which found that 4.4% of working women with
children under 15 reported losing time in the last month as a result of a failure in their childcare arrange-
ments (including sick children). Strikingly, there were no differences between married and single female
parents; the Census Bureau concludes this is “because Jost time from work was overwhelmingly the respon-
sibility of the mother” regardless of marita} status®. No more than 0.7% of men reported losing time from
work because of chilidcare problems.

Rosenbloom’s comparative work in Europe and the US found that women were far more likely to link
trips to and from work than comparable men; linked trips indicate complicated travel patterns which are not
easily served by modes other than the private car. A 1992 survey in Southern California found that 29% of
female workers made a stop on the way home compared to 19% of men* and that more women made stops
on the way 1o work as well®. More than one-fourth of women workers making a stop to work were drop-
ping off children, a detour almost always made five or more days per week®. When asked which factors
they considered when choosing their travel mode to work, women in the Southemn California survey were
more than twice as likely as men {o report both needing a vehicle to take children to daycare and school,
and, their concerns about safety®,

Moreover, working women often retain responsibility for taking children to and from their activities,
Rosenbloom found that over 80% of all married American working women reporting “routinely” making
trips solely for children, compared to 50% of all men. But the actual incidence of fathers driving children
dropped still further when they were questioned about the actual frequency of these “routine” trips. While
a majority of women made one or more trips per week for each of their children, American fathers with
working wives rarely made more than two trips per month solely to take their children somewhere. Most
American fathers appeared to really provide only a back-up function®.

When Rosenbloom asked employed parents to describe their children’s most frequent travel “mode”,
both married parents overwhelmingly agreed that the employed mother was the most frequent travel “mode”
for both young and school-age children. Only 5% of all American working women and 2% of all American
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men reported that the father had greater responsibility for children’s transportation (and then only for chil-
dren under six)”.

The Travel Patterns of Single Female Parents
Research shows that women householders with no spouse have travel patterns that are different from

both married parents, in part because of differences in employment and in part because of differences in the
way these women organize their domestic and job related responsibilities. Kostyniuk and Kitamura found
that, except for the very poorest women who did not drive, single parents in Rochester, NY made more trips
and travelled further for all purposes than comparable married workers. They attribute these patterns to the

need to balance employment and domestic responsibilities without the help of a resident partner®.

Johnston-Anumonwo found that although single women with children in Worcester, Massachusetts
were less likely to own cars, they were more likely to make their work trips in cars; she also found that sin-
gle mothers had longer work trips than comparable married women™. In later work she concluded that
Afro-American single mothers were forced to make longer trips because of spatial imbalances in employ-
ment opportunities®.

Rutherford and Wekerle studied single and married workers in a Toronto suburb and concluded fhat
single mothers spent more time travelling to work and that they were less likely to work in the suburb in
which they lived than comparable married women®. Rosenbloom found that single mothers in Houston and
Dallas had very different travel patierns than comparable married wornen, generally travelling further and
using a car more often than either married wotker at all but income levels below $5,000 a year ©.

These findings suggest that single mothers both face more domestic burdens and a different set of
employment options than either other women or men. Moreover, they are substantially more likely to have
low incomes, even when employed full-time. Clearly ail of these factors have transportation implications.

Income Changes and Disparities

Household and Family Income

From 1967 to 1991 median Aousehold® money income, in real dollars, increased in the United States
almost 14% while the income of Black households increased almost 16%%. However Hispanic households
actually made less in 1991 than they had in 1972 in constant dollars and most income groups suffered a
decline in rea) income from 1989 to 1991. For example, the real income of White households declined by
3% between 1990 and 1991 while that of Black households nationafly declined only slightly. However,
Black household income in the South—where over 54% of such households live—fell over 6%%. The
income of families maintained by women with no spouse dropped over 5% compared to a 1.4% drop for
married-couple families®.

The impact of the increasing imvolvement of women in the labor force can be seen in median figures:
families with two workers have substantially higher median incomes than other kinds of families. The
median income in 1990 for families with children who had two full time workers was just over $53,000
while the median income of a fnmﬂv with children in which onlv the hnsband worked was nmt under
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$34,000%.

Yet it is striking how little female employment has stabilized household income. Although median
family income increased 104% between 1947 and 1973, it only increased 6% between 1973 and 1990%.
Moreover, families with children were less likely to share in the overall increase in median family income.
Between 1969 and 1989 families with children were increasingly more likely to have incomes below the
median of all families”. In general, the large increase in one-parent families after 1970 tended to hold down
the increase in overall median family income. However, even among married-couple families with chil-
dren, the median income in 1990 was only 11% higher than it had been in 1973,
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Women and Poverty

What did increase was the level of poverty among families with two adults; the poverty rates for all
married couples and for white couples, for example, were higher in 1990 than they were in 1975. The
poverty rate for married Black couples was almost twice that of White couples, and higher in 1990 than it
had been in 1978%.

In 1990 a family headed by a women alone {with no husband) earned 42% less than the families of
married couples®. Strikingly, among families with children the disparity was even greater, in part because
women alone with children earned Jess than those without; the median income of female householders with
children was $13,092 compared to $41,260 for married couples with children (and $16,939 for female heads
of household without children)™.

There are differences by race and ethnic background, as might be expected. White women heading a
househiold alone earning just under haif of what a married couple earned while Black women and those of
Hispanic origin (of any race) earned roughly 42% of the amount earned by married couples of similar eth-
nic or racial backgrounds™.

In 1990, the median income of all women working full-time, year-round was $20,000 compared to
approximately $28,000 for comparable men; in other words men working full-time year round made 40%
more than comparable women. However, the gap was much smaller for Blacks and those of Hispanic ori-
gim: Black men working full-time year round made 17% more while Hispanic men made 22% more than
comparable women™.

The median earnings of women were significantly lower in every occupational category than those of
comparable men. For example, men in professional occupations earned almost 41% more than women in
those occupations while men in technical occupations earned greater than 52% more than women.

Conversely, families headed by a woman with no husband have considerably higher poverty rates than
any other type of family; over one third of al! such families {with and without children) have income below
the poverty line. What is really surprising is that the incidence of poverty among such families has been
remarkable constant in the long mun, although often volatile on a yearly basis. For example, the poverty rate
of families headed by a women alone was roughly the same in 1990 as it had been in 1971 and 1976—
although it was much higher between 1979 and 1987,

Worse, even when the adult in such families worked, they were still likely to be in poverty; poverty
rates were higher among the two family types that depended mainly on female workers—two-parent fam-
ilies where only the wife worked and female headed households where the women worked. Qver 24% of
families with children headed by a working women were in poverty—36% of comparable Hispanic and
38% of comparable Black families.

As a result of these high rates of poverty, families headed by a woman alone constituted a substantial
portion of all poor families: over 50% in 1978 and over 53% in 1990™. In order to raise themselves just
over the poverty line, the average family headed by a woman alone would require an additional $5,661 per
year in 1990 dollars?™

Many poor female heads of household actually worked; in 1989 roughly 45% of all such women
worked some time during the year while just over 8% worked full-time year round™. Almost two thirds of
those who did not work said the reason was their family responsibilities. Hispanic women heading poor
households were substantially less likely to be in the labor force; roughly two thirds of Hispanic compared
to just over half of Black and of White women heading families alone did not work at all™.

Travel Implications of Income Disparities

Much of the (limited) women’s fravel literature suggests that women’s travel patterns are better
explained by their household responsibilities than by simple economic factors—aithough no one argues that
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income differentials have no impact™. However, a small but growing body of research argues that the inter-
section of race and income and nof sex or household responsibilities (at all or alone} influences women’s
employment choices—and thus the dimensions of their work trip (i.e., length and time).

McLafferty and Preston’s analysis of working men and women in New York City found, for example,
that commuting times for Black and Hispanic women were equal to those of Black and Hispanic men—but
far greater than those for either White men or women. The researchers conclude that this proves that sim-
ple economic variables do explain travel differences since race, income, and industry of employment are so
strongly related”.

Spalter-Roth and Hartmann found significant differences in wages and work patterns among women
that could not be explained by sex or family structure. They concluded that societal changes have had more
impact on women’s employment and income, and ultimately their travel patterns, than do household struc-
ture or implied respounsibilities (vounger vs. older children)®. This study has been widely quoted as show-

ing that single mothers are not disadvantaged by simply being a mother at an early age or lacking 2 hus-

band; rather that their wage potential is circumscribed by lack of education, fajling to receive appropriate
credit for work experience, and the shortage of jobs with a future.

In addition there is a growing literature which shows that the jobs open to working women are located
in different places in a region than those open to men. Several analysts have concluded that gender seg-
mentation in labor markets has a clear spatial expression and that very localized labor markets exist which
have important implications for low skilled women workers® #®, Hanson and Pratt, for example, have
described very small labor catchment areas surrounding suburban firms that hire low skilled women work-
ers; they argue that many employers locate to tap such female labor markets, knowing that these workers
will not travel far from home™.

However even if there are localized labor catchment areas, most employment opportunities are not
located close to the homes of most low skilled women workers® *¥. For example, some industries have
mixed labor needs and may locate near the source of their skilled workers or they may locate to take
advantage of cheaper land, recognizing that higher skilled workers are willing to travel longer for higher
wages™ ®. Therefore, spatial differences in labor markets may force low income women to travel farther to
work than comparable men and than higher income workers of either sex.

Certainly the research described above, focusing on single parents, supports this conclusion;
Kostyniuk and Kitamura®, Johnston-Anumonwo®, and Rosenbloom™ found that single mothers had very
different travel patterns than comparable married women, generally travelling further and using a car more
often than either married worker.

Rosenbloom and Burns found substantial indication that lower income women were forced to travel
further regardless of marital status; in a large study in two Arizona cities they found that poor women,
whether married or single, were travelling longer to work than comparable men and than women with
higher incomes®.

These findings may well reflect the fact that many families headed by a woman alone have central city
residences. Therefore, inner city residents, particularly minority women, may have to travel further to find
any clustering of employment opportunities™ given that almost 70% of jobs are now in suburban areas. Ia
recent work, Johnston-Anumonwo concluded that although both white and black women face a “form of
spatial entrapment” the impact on black women is more insidious since they are travelling longer distances
for low wage, low status jobs®™,
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Women in Our Auto Dependent Society

Women are travelling longer and making more trips—and doing more of that travel in a car.

Although travel by males still accounts for a majority of total travel, travel by females con-

. .
tinues to increase. A significant jump in the share of travel by females was observed in the past

twenty years-—from 26.8% in 1969 to 35.4% in 1990...travel by females increased across all age
groups, except for the 55 to 64 age group™.

In 1990 urban women (over five) made 86.7% of all trips, and 88.2% of work trips, in a private vehi-
cle; urban males actually made slightly fewer of their total trips by car (85.2%} and only slightly more work
trips (89.3%). Women in rural areas were even more dependent on the car than either urban travellers or
than rural men: men (over five) made 89.5.7% of all trips and 96% of all work trips by car. However, rural
women (over five) made 90.6% of all trips and 96% of work trips by car.

Tni 4
Interestingly, these numbers only reflect a trend already seen in easlier NPTS data. In 1969 all women

(five and up) took 90.1% of all trips in an aute, motercycle or truck, compared to 91.6% of the trips of com-
parable men. In 1977 women (over five) took 92.7% of all trips in a private vehicle compared to the 93.1%
taken by comparable men”.

As people have come to depend on the car, their use of alternatives have declined—but faster for
women than for men. In 1990 urban men 16-64 made 1.9% of all trips and 4.2% of work trips via mass
transit; comparable women made 1.5% of all trip and 4.4% of work trips via transit. In contrast, in 1969
women made 4.2% and men made 3.1% of all trips via various mass transit modes; by 1977 women’s use
of transit had declined to 3.2% of all trips while men’s dropped to 2.7%™.

The increase in travel mirrors the rapidly increasing number of women who have driver’s licenses.
Figure 1 displays 1990 NPTS data on licensing rates. The figure makes very clear that the gap between men
and women has largely closed among younger people. While it appears that the gap between the sexes will

Figure 1 Licensing Rates Among Men and Women, by Age, 1990 NPTS
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not totally disappear in the next few decades, a great difference in rates is only seen among those over 65.
It too will decrease, however, as younger cohorts of licensed women age.

Other research chronicles women’s increasing dependence on the car, regardless of income or occu-
pational status. A recent study by Rosenbloom and Burns for the U.S. Department of Labor, based on very
large data sets from Tucson and Phoenix (over 50,000 respondents in each region in each of two years),
found that women were as or more dependent on the car as men. Women at all household income levels
but the very highest were more likely to drive alone to work than comparable men™.

Rosenbloom and Burns found that women were more likely t¢ work substantially closer to home than
comparable men but to take relatively longer to make those commutes, independent of the mode chosen.
The researchers concluded that these patterns reflect women’s need to combine domestic and employment
responsibilities; women work closer to where they live than comparable men because they want to be avail-
able to their children and their homes. Moreover women take longer to cover the same distance because
they link trips to work with trips to school or child care centers or shopping.

Rosenbloom and Burns also found that the travel differences between men and women held even
when controlling for marital status and the presence of children of various ages. Having children had far
less impact on the travel patterns of working fathers than on those of working mothers. Women with chil-
dren were more likely to drive to work at all income levels; the younger their children and the more chil-
dren they had the more likely women were to drive to work alone.

But the Arizona researchers also determined that women, whether or not married and whether or not
a parent, were more likely to drive alone to work than comparable men. That is, unmarried women were
more likely to drive alone than unmarried men, female parents were more likely to drive alone than male
parents, mothers of small children were more likely to drive alone than fathers of small children. They con-
clude that women are more dependant on the car because a) even those without children have more domes-
tic responsibilities requiring the flexibility of 2 car, and b) the car affords women a measure of safety not of
the same importance to comparable men.
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Travel Trends

introduction

Society’s overall dependance on the car has been driven by higher household incomu, . 1d suburban
development as well as women'’s increasing involvement in the paid labor force. All of these variables are,
in turn, linked to increased licensing of women. In his preliminary review of 1990 NPTS data, Alan Pisarski
concluded that, “...for every 1 percent shift from nondriver to driver in the female population, total travel
jumps almost 10 billion miles per year™™., Clearly, women’s travel patterns are coming to more resemble
men’s. Yet at the same time, while some patterns are converging—increasing dependance on the auto—
others are not—trip lengths to work, for example.

First, the areas of convergence: in spite of very large occupational and earning differences between
men and women in 1990 women were roughly as likely to come to work in a car as men. These patterns
sharply differ from what we have traditionally known, or thought we knew, about women’s travel patterns.
In the past men and women had different travel patterns, in part because so many fewer women were in the
paid labor force. However, even among salaried workers, men and women had measurably different iravel
patterns; women worked closer to home, spent less time in travelling to work, and more often used public
transit'™ i,

All three facts seemed related to economic variables;' it made sense for those with low incomes to
use the cheapest travel mode and not travel far to work. Poor women and poor men were assumed to behave
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in a similar manner; since there were so many more poor women than men, the aggregate differences sim-

ply reflected the far higher proportion of poor women in the overall population. The assumption was that
as women continued to enter the labor force and increase their incomes, their travel would become roughly
similar to that of comparable men—and we have, indeed, seen some of that convergence.

However, as women have joined the labor force, many of the differences seen in the past have per-
sisted. Clearly some of these differences may be explained by traditional economic variables—but many
may not be. Women have continued to work closer to home and spend less time in commuting even as they
have become as dependent on the car as men. Since the late 1970’s a growing body of research suggests
that 1) working women have different travel patterns and needs than comparable men because they retain
primary child care and domestic responsibilities when they enter the paid labor force, and 2) the location of
jobs available to women differs from those available to men. These issues are examined below in the con-
text of the 1990 NPTS data,

Basic Travel Patterns

In 1983 men and women (five and over) made roughly the same number of trips per day; between
1983 and 1990 men increased their number of daily trips by 5% while women increased their trip rate over
9%. In 1990 men made just over 3 trips while women made 3.13 trips per day. However rates of increase
were not uniform for women; women between 20 and 50 showed the greatest increase in the number of
daily trips, with those 40-49 increasing their trips by over 14%'", Pisarski suggests that, while the differ-
ences between men and women may be explained by childrearing duties and household activities, the
increase in travel by women largely represents a shift from non-driver to driver status. Conversely the
increased fravel by men represents more travel by men with licenses'.

Figure 2 illustrates the daily travel patterns of men and women, aged 16-64, in urban and rural areas
in 1990. When younger and older travellers are removed from the overall patterns, the average trip rates
climb and the differences between the sexes become more marked—and arguably more meaningful;
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women in urban areas made 3.5 trips per day compared to 3.3 trips by men. Women in rural areas made
even more trips—3.6 per day—but rural men had almost the same trip rate as urban men.

However, in spite of making more trips, women made shorter trips. In urban areas men travelled
almost 36 miles per day, or 27% more miles than urban women. In rural areas, both sexes travelled further
and the gap between men and women was less; rural men travelled almost 42 miles per day or 16% more
than rural women.

One explanation of the mileage differences between the sexes (and between those in rural and urban
areas) can be seen in the vehicle trip rates shown in Figure 2. Because people make some trips walking (or
by other modes) daily vehicle trip rates are slways lower than person trip rates. Figure 2 indicates that men
made more vehicle trips than comparable women, and rural travellers made more vehicle trips than urban
travellers. Since it is possible to travel much further, much faster by car than other mode, pecple who make

more vehicle trips can easily generate more miles in fewer trips—as do both urban and rural men.

These differences are seen even more clearly in the vehicle mile rates shown at the far right of
Figure 2. Urban men 16-64 travel almost 60% more miles daily than comparable women while rural men
travel just over 61% more miles than rural women. Moreover both groups of rural travellers covered more
miles than their urban counterparts; for example, rural women—who made only .2 more vehicles trips
daily—travelled a third more vehicle miles. These figures clearly indicate the impact of men making more
trips in a private vehicle and of rural people doing the same,

Obviously, some travel differences may be caused by differences in work status; Figure 3 iilustrates
the daily trip rates (person and vehicle) for men and women in urban areas by work status. Since the aggre-
gate of all women take more person trips than men, even though women are less likely to be employed, it
isn’t surprising that the gap still remains; what is interesting is that gap is greater between the sexes among
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workers than among non-workers. Working women 16-64 in urban areas take 3.8 person trips a day, or 12%
more than comparable men, but those who are not paid workers take 2.9 person trips per day, only 1% more
than comparable men.

Figure 3 clearly shows that workers make substantially more trips than non-workers but again the gap
is greater among women—in other words, having a job more strongly influences the trip rate of women.
Urban women 16-64 who work make 31 % more trips than those who do not (3.8 vs. 2.9) while urban men
who work make only 25% fewer trips than those who do not work. Both these patterns support the con-
tention that women are more likely to simply add employment trips to most of their existing trips when they
enter the labor force {or add additional domestic trips—associated with marriage or children—when already
employed).

Figure 3 does show, however, that controlling for employment considerably narrows the gap between
men and women in vehicle trips. Urban men 16-64 who work make .1 more vehicle trips daily than com-
parable working women; there is no appreciable difference in the vehicle trip rate of rural workers 16-64.
Urban women without paid employment actually make 2 very small amount more daily vehicle trips than
comparable men, but substantially less than urban women who work (2.73 vs. 1.74). In short, the differ-
ences in vehicle trip rates seen in Figure 3 appear to be largely explained by the employment status of
women—when women work they make almost the same number of daily vehicle trips as men.

Figure 4 shows, however, how little employment explains mileage differences between the sexes.
Working men and women travel nowhere near the same person or vehicle miles—although, again, workers
of both sexes travel further than those who are not employed. Urban women 15-64 with paid employment
travel 31.5 miles daily or 19.1 miles in a vehicle; those mumbers are, respectively, 18% and 32% lower than
those of comparable men. Rural women with paid employment actually travel more person miles than
urban male workers (38.4 vs. 38.3) but 14% less than comparable rural men.

Figure 3 Average Daily Trips, by Sex and Work Status, People 16-64,
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Figure 4 Average Daily Miles, by Sex and Work Status, People 16-64,
1990
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Those who do not work travel less distance, but as in the trip rate patterns seen in earlier Figures, the
differences between comparable men and wormen are larger among workers than among non-workers. For
example, urban women 16-64 without paid employment travel only 8% fewer person miles than compara-
ble men. In addition, the difference between person miles and vehicle miles is much larger in percentage
terms among non-workers; for example rural women without paid employment travel almost 54% fewer
vehicle than person miles (23.7 vs. 14.6).

Overall, while Figure 3 shows that employment has more impact on the number of trips made by
women, Figure 4 suggests that employment has considerably more impact on the fofal distance that men
travel. Both Figures suggest that working is associated with travelling a higher percentage of total miles in
a vehicle, although the increase in vehicle trips is much higher for women than for men (over comparable
non-workers).

The Impact of Licensing on Travel Behavior

Traditionally women have taken fewer of their trips in a car than men—because they earned less (or

had no personal income), had less acoess to a car, and/or were less likely to be licensed. All of these fac-
tors are changine—albeit at different gneeds. In 1990 urban women (16-64) made 92.3% of all tri

tors are changing—albeit at different speeds. In 1990 urban women (16-64) made 92.3% of all trips, and
91.0% of work trips, in a private vehicle; urban males actually made slightly fewer of their total trips by car
(91.62%) and only slightly more work trips (91.8%). Women in rural areas were even more dependent on
the car than either urban travellers or than rural men: men (16-64) made 94.7% of all trips and 96.2% of all
work trips by car. However, rural women 16-64 made 95.2% of all trips and 96.8% of work trips by car.

The area most approaching parity between the sexes is licensing rates. Data from FHWA shows that
in 1951 90% of men but only 55% of women 30-39 had licenses; by 1984 almost 100% of men of that age
and 90% of comparable women were lLicensed™. But in 1992 the gap between the sexes in that age group
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had narrowed even further—to just 4% points. Moreover, the gap was even smaller among younger peo-
ple; 88.9% of men and 85.4% of women aged 20-24 had licenses'”.

Table 1 displays daily travel parameters for men and women 16-64, with and without licenses, in
urban and rural areas, in order to gauge the impact of the growing licensing of women—and the table has
some inferesting messages. First, people of both sexes with licenses travel more, sometimes substantially
more, than comparable people without licenses. In fact women without licenses actually make fewer per-
son {rips than comparable men in both urban and rural areas; it is only when woman have a license that we
see the irip patterns shown in previous figures. More drastic, those without licenses make barely any
vehicle trips wherever they live. For example, rural women with a license travel almost 23 vehicle miles a
day; those without a license travel less than one vehicle mile per day.

Second, having a license has 2 more profound impact on women; urban women who are licensed
make 76% more person trips and travel 191% more person miles than women without. Urban men with
licenses make “only” 42% more trips and trave] 137% morc miles than men without. As a result of having
a license, women make more person trips than comparable men; in rural areas, for example, women make
12% more trips than comparable men (3.7 vs. 3.3) although rural men without licenses made more trips than

rural women without licenses (2.1 vs. 1.9).

A third message in Table 1 is that, in urban areas, men and women with licenses are more similar than
men and women without licenses—that is, that the person mile gap between the sexes is less for licensed
people. For example, urban men without Iicenses travel almost 50% more person miles than comparable
women but those with licenses travel only 21% more than comparable licensed women.
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fewer person and vehicle miles than their male counterparts. Urban men with a license, for example, cover
50% more vehicle miles than comparable women while rural men with a license cover almost 60% more
than comparable women. Since vehicle trips are roughly comparable (at least in urban areas), the table
clearly shows that, even with a license and even making the majority of their trips in a car, women simply
take shorter trips.

Table 1 Average Daily Travel Parameters, by Sex and License Holding,
People 16-64, 1990

PERSON PERSON VEHICLE VEHICLE
TRIPS MILES TRIPS MILES

LOCATION ' ; 5 :
and License Holding | Women: Men | (Women Men {{ Women Men || Women: Men

URR WithLicense | 3.7 | 3.4 || 309 375 28 29| 185! 27.7

Without License | 2.1 2.4 || 106 158|] 1: 1|} 4 11

RERAL With License 37 33 37.3; 43.0 27 2.9 227 36.0

Without License | 1.9 1 2.1 (| 160 165|{ .11 2| 9 14
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The Impact of Household Income

The keystone of traditional explanations of travel behavior is the impact of household income on mode
choice and trip rates; as income rises, people make more trips, travel longer, and make more trips by car.
Thus differences in the trip patterns of men and women has been attributed to differences in economic vari-
ables at the household level. The 1990 NPTS data suggest that household income, while a powerful factor,
does not explain most of the differences between comparable men and women and between married and
single mothers.

Figure 5 show that both men and women’s mode choice in urban areas are affected by rising house-
hold income—but there are some differences worth note. At very low incomes, very high incomes, and
those between $10,000 and $25,000 women 16-64 are more likely to make more of their trips by car. The
differences are substantial at lower incomes; at household incomes below $5,000 almost 74% of women’s
trips but only 61% of men’s trips are taken in a private vehicle. At incomes between $10-15,000 women
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The differences in urban areas between men and women's work trip travel mode are even stronger.
For all incomes levels below $25,000—except those under $5,000—women 16-64 are more likely to use a
private vehicle to get to work than comparable men. For example, almost 80% of the work trips of women
but only 77% of the work trips of men with incomes between $5-10,000 are taken in a private vehicle.

Not surprisingly, mass transit use in urban areas falls as income increases but it moves at different
speeds for men and women and there are anomalies at high and low incomes. First, men have higher tran-
sit usage than women until household incomes of $15-20,000 per year; for example, 8.1% of all trips of

ith
men with incomes of $10-15,000 are taken using transit—compared to 5.2% of the trips of comparable

women. After incomes of $20,000 women are slightly more likely to make more of their trips on transit;
1.7% vs. 2.1% at household incomes of $30,000, for example. However, at incomes above $60,000 men
again make more of their trips by transit (2.8% vs. 1.6% at incomes above $70,000).

Figure 5 Percentage of Urban Trips Taken in Private Vehicles, People 16-
64, by Sex and Income Categorles
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Table 2 focuses specifically on the work trip modes of low income urban households, Although the
sample sizes are small, it appears that very low income women 16-64 in urban areas rely far more heavily
on both walking and transit for their “commute.” This confirms some of the research discussed earlier
which suggests that some low skilled women only take jobs very close to where they live where/so it is fea-
sible to use these inexpensive modes. The data suggest that men either don’t impose such constraints on
themselves or they are unable to find work within walking or transit distance.

However, the second very clear message of this table is that at the still low incomes above $5,000,
women in urban areas are more dependant on the private car than comparable men even though they still
use transit far more than the average of the population.

Private vehicle use data for rural travellers are similar but, as seen in many of the analyses already pre-
sented, rural people are generally more dependent on the car. While no urban income group below $30,000
took more than 90% of all trips in a private vehicle, raral households reached the 90% mark at annual
incomes of only $10,000. Just as importantly, women at all income levels below $40,000 took more of their
trips in a private vehicle than comparable men and the differences were the greatest at the lowest income
levels; for example, women in households with incomes $5-10,000 took 91% of all trips in a car—com-
pared to 83% of the trips of comparable men.

Moreover some of the high income anomalies seen in the urban data are seen in rural data: higher
income people of both sex made slightly fewer of their trips in a car than those with incomes from $30 or
40-60,000 and women from very high income groups made more trips in a car than comparable men. For
exampie, rural women with honsehold incormes between $60-70,000 took over 92% of their trips in a pri-
vate vehicle compared to just over 90% of comparable men.

Figure 6 illustrates the impact of income on average work trip length; like many of the previous analy-
ses it has some challenges for traditional explanations of women’s travel behavior. First, at all income lev-
els women work closer to home than comparable men in both urban and rural areas—although the gap is
substantially more among rural workers. Second, and just as important, above household incomes of
$10,000 distance to work goes up as income rises but it clearly goes up much faster and further for men.
Women’s lowest urban commute is 5.89 miles and rises to 9.35 miles (at incomes over $70,000) or a 59%
increase in distance with an (estimated)1300% rise in income. Men’s lowest urban commute is 7.97 miles
rising to 14.30 miles at incomes above $70,000-—or an 80% increase in distance with an (estimated) 366%
increase in income.

Table 2 Work Trip Mode of Selected Low Income Urban Households, by
Sex, 1980

PRIVATE
VEHICLE TRANSIT WALK

INCOME | women: Men Womené Men Women | Men

Under $5,000 | 738% | 925% || 11.9% | 19% || 143% | 57%

$5-10,000 | 7981 72|{ 99 us|| 92 64
$10-15,000| so2! 787|| 145, 106|| 44 96
$15-20,000 | 866, 843 78| 86 51 52

Source: Trip Files.
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Figure 6 also shows the low income anomalies seen in early analyses. Low income urban workers of
both sexes and women in rural areas tend to work further from home than workers from households mak-
ing $25,000 and more. Once again this suggests that the employment opportunities available to Iow skilled
workers, and particularly women workers, are located in different places than those available to workers
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caining more. For example, urban women from houscholds making $5-10,000 travel further to work than

women from households making up to $50-60,000. Just as relevant, urban women workers with very low
incomes commute just under 6 miles from home—which helps explain their work trip mode patterns show
above in Table 2,

Figure 7 examines the impact of household income on person and vehicle trip patterns in urban areas.
Again the table shows that rising income is associated with more trip making but that there are interesting
differences between men and women. At all but one income level, women make more person trips than
comparable men and the gap widens as income goes up; since the trip patterns seen in the aggregate fig-
ures hold when they are disaggregated by income, income does not appear to explain why women take
more person trips than men. Nor does income help explain why men, in the aggregate, take more vehicle
trips. At all but the lowest low income level, women make fewer vehicle trips than comparable men (their
vehicle trip making is roughly identical at household incomes of $20-25,000).

Figure 8 illustrates comparable person and vehicle mile data in urban areas. While distance increases
with income, there are again differences between men and women which are not consistent with traditional
thinking. First, the gap in vehicle miles widens as income increases; men from high income households
(over $70,000) are travelling a) 221% more miles than men in low income households and b) 66 % more
miles than women in with comparable high incomes. However the highest income women are only travel-
ling 61% more miles than the lowest income women; moreover the percentage gap bhetween men and
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women with incomes between $5-10,000 is only 27 % (10.3 vs. 13.1).

Figure 6 Average Work Trip Length in Urban and Rural Areas, People 16-
64, by Sex and Income Categories
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Figure 7 Urban Dally Person and Vehicle Trips, People 16-64, by Sex and
Income Categories
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Figure 8 Urban Dalily Person and Vehicle Miles, People 16-64, by Sex and
Income Categories
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While there is more variation in the total person mile category, similar patterns are seen: mileage
increases with income but men are almost always travelling further than comparable women (again with the
exception of those with very low incomes}, and men’s distances increase more rapidly with income than do
women’s. Figure 9 gives comparable data for rural areas showing that rural patterns are roughly similar to
urban ones although the distances are greater.

Table 3 combines two powerful determinants of overall travel: income and worker status. Overall
Table 3 has a number of messages: in every income category but the very highest women who are work-
ers make substantially more person trips than women who are not. While men make more trips when
employed the difference is nowhere near as great—on average working men make 19% more trips than
those not working while working women make 33% more than those not working.

A second message is that the increase in #rip rates accompanying employment is generally greatest
among women in the lowest income categories but there is no consistent pattern among men. Third, there
is no income category in which male workers make more person trips than employed women. There are,
however, several categories where male non-workers make more person irips than women without paid
employment.

Fourth, urban workers 16-64 travel more person miles in all but the highest income category if they
are employed—and generally more miles as income increases. However, the mileage increase associated
with having a job is greater for women in each income category than for comparable men; overall women
travelled 34% more miles when they had a job while men only travelled 21% further. Women in several
income categories increased their mileage over 85% when they had a salaried job but there was only one
income category in which men displayed a difference of that magnitude.

Moreover Table 3 indicates that there are two income categories where women workers travel further
than male workers—the very lowest and among those having household incomes of $20-25,000 per year.
1t still is true, however, that mileage among male workers went up far faster as income increased.

Figure 9 Average Dally Rural Person and Vehicle Miles, People 16-64,
by Sex and Income Categories
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Table 3 Average Dally Person Trips and Miles in Urban Areas, People
16-64, by Sex, Work Status, and Income Categories

WOMEN MEN
WORKER | NON-WORKER | WORKER | NON-WORKER

nn TRIPS 4.37 2.87 2.42 2.86
VYV MILES | 28.06| 1693 1502 | 14.85
00 TRIPS 3.80 2.59 3.34 2.32

MILES | 23.09| 1270 | 2583 | 17.86
TRIPS 3.57 2.57 3.45 2.76
MILES | 2139 | 1843 | 23.88| 13.07
TRIPS 4.03 2.56 3.55 2.53
MILES | 2832 | 1479 3659 | 21.56
TRIPS 3.96 2.92 3.20 3.03
MILES | 3497 15.65] 26.26 | 17.05
TRIPS 3.8 2.61 3.59 2.93
MILES | 28.13| 16.57 | 31.89 | 4236
TRIPS 3.87 3.14 3.50 3.37
MILES | 3466 | 19.83| 3584 | 27.74

TRIPS 4.02 338 3.55 2.88
MILES | 3331 | 2796 | 4047 | 20.54
TRIPS 4.08 3.49 3.56 2.79
MILES | 3322 | 47.11 | 4174 | 2241
TRIPS 4.44 3.37 3.86 3.26
MILES | 3820 2744 | 43.60| 46.08

TRIPS 4.09 4.24 3.65 2.96

=
—
-

.
v

-
G | TAW

c
S

-
>
H

Sl

L
S

-y
P,

i

B g
Jomeminnih,.
o
Co—

Sl

@me

A
|
S

e

»

~-C")-
|

-S>
ol
v

| Crn | e | o | Ko | B | s |

G | G | e | e | e | M| e | €

S
——

R =
i,

Sendllit

S
e
e

-

s | T [T | o, | T | e, | —n | m—

g

N
Comd ™,
r. o
.
gr——— L

.

- 3

&>

=

"""""a‘

Source:

MILES | 3658 | 3743 | 5591 | 53.45 |moon

=
-

Travel by Women 2-29




Figure 10 Average Dally Person Miles, People 16-64, hy Sex, Income
Categories, and License Holding
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Figure 10 combines two different traditional indicators of travel behavior to examine daily person
miiles in urban areas among those 16-64: license holding and income. Although the patterns are roughly
comparable to those seen in the previous analyses, there are more variations. People with licenses were
strongly affected by rising incomes, but people without licenses, particularly women, were far less affected.
Women without licenses travelled roughly between 9-10 miles per day until their household incomes
reached $25,000; although there were some substantial increases in mileage at higher incomes there was
also wide variation; women without lcenses in households making $60-70,000 travelled less than those in
households making under $20-25,000.

The impact of increasing income on men without licenses was even more variable; men without
licenses in urban households making $20-25,000 covered the same number of person miles as comparable
men with licenses (33.4 miles}—and almost as much as both men and women without licenses in house-
holds making over $70,000 per year (36.0 miles).

The Impact of Traditional Variables

Overall, the variables which have been traditionally used to explain travel variations—household
income, employment status, licensing rates—<clearly explain less of the difference between men and wom-
en’s travel behavior than has been assumed. Indeed these variables explain far more of the differences
among women and among men and far less of the differences between otherwise comparable people. In
short, while income and license holding and employment status aid in understanding travel behavior, they
don’t go far enough or supply meaningful insight into differences between men and women’s travel behav-
ior. The following section of this report attempts to remedy this deficiency.
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Contributing Elements

The section above clearly indicates that traditional variables are not adequate to describe or define the
travel behavior of most women, and particularly low income women. This section examines the impact of
the far less studied factors affecting travel behavior: marital status, the presence and age of children, race
and ethnicity—alone, in combination with each other, and in combination with the more traditional vari-
ables of employment and income.

Marital Status and the Presence of Children

Much of the literature on women'’s travel patterns ciled in the first section of this report stresses the
impact of children on both married and unmarried female parents, although observers have commented that
children may also affect the travel patterns of men in ways hidden by aggregate analysis. Table 4, which
exarnines the impact of both marital status and children on urban person trips for people 16-64, 1) confirms
the findings of the existing literature on women’s travel and 2) suggests that men are not very affected by
children unless they are a single parent (in fact there are so few single male parents in the NPTS that most
of those numbers are suspect).

Table 4 indicates the daily person trip rate for men and women and then indicates percentage differ-
ences in rates a) between men and men, and, b) between comparable people of the same sex. The trip rate
of married men was almost identical, whether or not they had children, and whatever the age of their
youngest child. Married men always travelled significantly less than comparable married women, with the
largest gap in households with children 6-15. The larger gap reflects the fact that both married and single
women with children 6-15 made more trips than those with children of any other age group; this is con-
sistent with earlier work by Rosenbloom'® ™. Both sets of women had lower mileage with older children
which could mean that older children both take care of themselves and travel more independently,

In addition, Table 4 tends to support the hypothesis that single mothers, lacking the help given by
another resident parent, have more obligations affecting their travel patterns; single mothers always make
more ftrips than comparable married women, with the largest gap among women with children over 16.
However, overall, the differences between married and single female parents are less than the differences
between comparable men and women.
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Table 4

Differences in Average Daily Urban Person Trips, by Sex and
Selected Lifecycles, 1990

*Note: The difference between One and Two Adult Households

expressed as a percentage of Two Adult Households. Also note:

percentages computed before rounding.
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Difference
in Travel
Between

Two One Comparable

Aduii Aduli Adulis in
Gender and Presence of Children  , Household  Household, Households*

Childl‘ell Men 3.2 3.1 3.1%

| Women 3.5 3.6 2.9%
n E .........................................................................

V") DIFFERENCE | -8.6% || -13.9%

Children Men 3.3 3.7 11 12.1%

omen 4.0 4.1 2.5%

6'15 DIFFERENCE | -17.5% -9.8% -—-

Children Men 33 3.8 || 15.2%

Women 3.4 3.6 5.9%

16'21 DIFFERENCE -2.9% 5.6% ——-

\ Men 3.3 3.6 9.1%
| NO Chlldren \_N_’_(_)_l_nen ) _3.4 _3.7 8.2%
} DIFFERENCE | -2.9% 2.2% -




Table 5 displays a comparable assessment of differences in urban person miles. Married men travel
more miles than married women, but men with children travel roughly the same number of person miles
regardless of the age of their children (34-35.6 miles, or a 4.7% from high to low). Married women on the
other hand, travelled slightly more miles as the age of the youngest child went up (11% from high to low).
Strikingly, the mileage of single women consistently went down as the age of the youngest child went up—
again suggesting that the heavier domestic burden carried by working women lightens as children grow up.
It is also interesting that, while single mothers always make movre trips than married mothers in each cate-
gory, they travel fewer miles after their youngest child is in school, 22% fewer among women with chil-
dren over 16,

As in Table 4, Table 5 shows that the differences between women with children of comparable age are
substantially less than the differences between men and women. However the gaps in mileage among the
sexes are far greater in percentage terms than are the gaps in trips. For example, married men with children
6-15 cover one third more miles than married women (17.5% fewer trips), while single women only travel
8% fewer miles than comparable women (but take 2.5% more trips). Table 5 also shows that both married
and single people of either sex with no children travel substantially more miles than people with children,
although they made roughly the same number of trips.

Table 6 presents a comparable assessment of urban vehicle trip patterns; it is here that we find the most
interesting variations. Both married men and women with children make fewer vehicle frips than those
without children. However women with children older than six actually make more vehicle trips than com-
parable men. Single women with children 6-15 make a) more vehicle trips than either married parent with
comparably aged children, and b) more trips than married parents and single fathers in every category

shown on the fable, including those without children.

For children over six, the differences between married men and women are, for the first time in this
series of analyses, smaller than the differences between comparable women. Married women with children

6-15 made 7% fewer vehicle irips than comparable men but over 14% fewer vehicle trips than comparable
single women,

Comparing married parents with children to two adult couples without children shows additional dif-
ferences between comparable men and women. As previously noted, married men with and without chil-
dren make roughly the same number of trips; however married men with children actually travel fewer
miles and make fewer vehicle trips than those without children. Among married women, however, those
with kids make more person and vehicle trips than married women 16-64 without children, although they
travel fewer person miles. Again these patterns suggest that baving children, particularly children 6-15,
strongly influences the travel patterns of married women while having little effect on those of married men.

To summarize, married women make more person frips than all categories of married men, including
those who are not parents; however, they travel fewer person miles and make fewer vehicle trips than com-
parable men. Married women with children under six make more person trips, travel fewer person miles,
and make the same number of vehicle trips as single mothers with children under six. However, once their
youngest children are school-age, single mothers make more person trips, travel fewer person miles, and
make more vehicle frips than comparable married mothers. In a few categories, single women even make
more trips than comparable married men.

All of these findings strongly support the contention that women who are mothers make more trips
because of their family obligations but travel less distance because of their desire to stay closer to home.
Single mothers, lacking in-home help with their children, make more trips than married mothers—but they
stay even closer to home (perhaps because they know they are the only back-up their children have). These
findings also support previous work which found that the age of the youngest child may make some differ-
ence in the travel patterns of male parents but strongly impacts female parents, and single female parents

even more so,
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Table 5 Differences in Average Daily Urban Person Miles, by Sex and
Selected Lifecycles, 1990
Difference
in Travel
Between
Two One Comparable
Adult Adult Adults in
Gender and Presence of Children Household =~ Household = Households*
Ch Id Men | 340}  80]) -765%
1 ren Women 24.9 25.1 8%
(-5 DIFFERENCE | 36.5% || -68.1%
Children - Men | 356]| 380} 67%
l ren Women 26.7 24.6 -7.9%
6'15 DIFFERENCE 33.3% 54.5% -
Children = Men | 350)| 280} -200%
l ren Women 27.7 2151 -22.4%
16 21 DIFFERENCE 26.4% 30.2% ---
40.1 33.31| -17.0%
NO Chlldren Women 31.9 39.1 22.6%
DIFFERENCE 257% || -14.8% —-

*Note: The difference between One and Two Adult Households

expressed as a percentage of Two Adult Households.
percentages computed before rounding,

2-34

Also note:

Source: Person Files

Travel by Women




Table 6 Differences in Average Daily Urban Vehicle Trips, by Sex and
Selected Lifecycles, 1990

Difference
in Travel
Between

Two One Comparable
Aduii Aduit Aduits in

Gender and Presence of Children . Household Household  Households*

Women 2.5 2.5 0.0%
U'D DIFFERENCE 8.0% -20.0% -
ﬁl\:'l]un“ Men 2.6 2.0 23.1%
1 e e I et
Women 2.8 3.2 14.3%
6!15 DIFFERENCE -7.1% || -37.5% -
¢ Men 2.5 2.3 -8.0%
Children Moo | 25))..23] |20,
Women 2.2 2.5 13.6%
16'21 DIFFERENCE 13.6% -8.0% -—-
Men 2.7 2.8 -1.5%
\Tn FL:HW\“ """""""""""""""""""""""""""""""""""""""
[NU UHHUICH ~ Women 2.2 * 28 || 251%
DIFFERENCE | 22.7% 1.4% -—-
*Note: The difference between One and Two Adult Households Source: Person Files

expressed as a percentage of Two Adult Households. Also note:
percentages computed before rounding.
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It makes sense to question if some of the differences just seen between married and single parents, or
even among married parents are, in fact, income related. Figure 11 adds household income to one of the
previous analysis; it examines the person trips rates of all women 16-64 with children as their household
income rises. Although there are sample size problems among the single parents, the overall patterns are
very clear; at almost every household income level single mothers make more irips than married mothers,
sometimes by large margins.

Moreover, Figure 11 shows the low income anomaly seen in previous analyses in this paper; all low
income single female parents and low income married mothers with children under six make more trips than
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Additional analyses of NPTS data by income show that married male parents 16-64 with children
under six actually make more trips than comparable women—but only at incomes between $10-20,000.
Married men make fewer trips than comparable female parents at all other income levels, sometimes by
considerable margins. For example, at household incomes between $40-50,000 married men with children
under six made 3.6 person trips daily while comparable women made 4.3 person trips (or 21% more).

Married men with children 6-15 made fewer person trips than comparable women at ail but the high-
est and lowest income levels, although the gap was narrow in some categories. For example, at incomes
between $10-15 00 married men made 2.2 person trinl: compared {0 3 6 hv r‘nmnars\hlp WOmen (m— 649,
more). Mamed men with children 6-15 in households earning $30-40, 000 made 3.54 while comparable
women made 3.63 person trips per day.

Overall, analyzing vehicle trip patterns as well as personal and vehicle miles shows roughly the same
thing: household income does not explain well the differences between comparably situated married par-
ents nor between single and married mothers. Relatively independent of household income, married

Figure 11 Average Daily Person Trips of Urban Female Parents, by
income Categories
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women who are parents travel fewer person miles and make fewer vehicle trips than comparable male par-
ents. Regardless of household income single mothers travel fewer person miles but make more vehicle trips
than comparable married mothers. Moreover, in every grouping very low income people, but particularly
the women, often travel further and more often than people with much higher household incomes. In short,

the pauems seen in the initial anzuyscs IlUlCl, even when consmcnng income.

Race and Ethnicity

The analysis above has shown that low income people in general, and single mothers in particular,
have different travel patterns than higher income and/or married individuals. But households headed by
racial and ethnic groups are more likely to be low income or have a single female heads. Moreover, there
is growing evidence of lifestyle and residential differences between Blacks, Whites, Asians, and
Hispanics', some of which can lead to differences in the travel patterns. For example, a recent study in

Los Angeles found that Asian commuters there had a higher drive alone and a lower carpool rate than com-

parable travellers in other ethnic groups™.

NPTS data previously discussed showed sometimes substantial differences between people of differ-
ent racial and ethnic backgrounds, and between otherwise comparable men and women, in drivers licens-
ing. Therefore this section evaluates the intersection of race and ethnic background with more traditional
travel variables and with the not so traditional life cycle variables just raised.

Table 7 License Holding, People 16-64, by Sex, Race, and Ethnicity,
1980

URBAN RURAL

RACE Womeng Men Womené Men

HISPANIC | 65.6% | 79.6% || 81.7% | 88.9%

(Alt Races)

WHITE | 913 948|| 948 959
BLACK | 708, 805|| 777 820
OTHER | 669! 805|| 796 892

I» .. _*_ /¥
DASIC 1 avel raramezers

NPTS data show that there is some variation in work trip distance by race or ethnicity in urban areas.
Figure 12" disagpregates the average trip length of various travellers for three major non-work trip pur-
poses. White men between 16-64 travel 11.9 miles to work compared to the 10.8 mile commute of Hispanic
males (of any race) and those of Other (Non-White, Non-Black) races while Black men make the shortest
commute:10.1 miles. There is less variation among women: all urban women travel on average shorter dis-
tances to work than comparable men and all urban women 16-64 average between 8 and 8.5 miles.

The figure also shows that White men made longer shopping trips in urban areas than comparable

women but all other men made shorter trips than comparable women with not much difference in length;
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| Figure 12 Average Length of Selected Urban Trips, by Sex, Race, and
: Ethnicity, People 16-64, 1990
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the greatest gap between the sexes was among people of Other Races (4.9 vs. 3.9 miles). All men, how-
ever, made substantially longer personal business trips than comparable women; White men made the
longest personal business trips (10.1 miles) while Black men made the shortest (7.3). While White urban
women made the longest personal business trips (7.1 miles) Hispanic women made the shortest (5.1).

There are much greater differences in work trip commutes in rural areas; White men 16-64 travel just
over 14 miles to work compared to 12.8 miles by Blacks, and 11.9 miles for Hispanics. All women trave]
less than comparable men but Black rural women travel 12% more than White women (10.8 vs. 9.7 miles);
women from Other Races travel the longest (11 miles) and Hispanic women commute the shortest (7.9).

Table 8 analyzes the impact of race and ethnicity on annual miles driven in urban areas by people 16-
64. The Table clearly show differences between people of different backgrounds and between otherwise
comparabie men and women. White men drive ihe furthest and men from Other Races drive ifie feast;
‘White men drive 10% more miles annually than Hispanic men and 22% more miles annually than Black
men. Moreover, all men drive more than all comparable women although there are sometimes major dif-
ferences among men and among women. The gap between the sexes in miles driven, for example, is greater
(in percentage terms) among Whites than among Hispanics or Blacks.

Table 8 also attempts to identify the impact of employment status on annual miles driven. Many of
the patterns seen in the aggregate racial breakdowns still hold; White men, whether or not they are work-
ers, drive more than any other men; the same is true of White women. And men in every category drive
more than the women in that category. Among male workers, those from Other Races drive the least num-
ber of miles while among those not employed Blacks drive the least.

Table 9 is the comparable rural analysis. Most, bui not all of the urban patterns are seen in the rural
data: White men drive the furthest but it is Hispanic men who drive the least in rural areas, whether or not
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Table 8 Annual Miles Driven by Urban Travellers 16-64, by Sex, Work
Status, Race, and Ethnicity, 1990

| ‘ NON-
ALL WORKER WORKER
RACE Women Men Women Men Women Men

{AN Races) ; : :
HISPANIC 9,1003 15,320 || 10,679 | 16,040 5,692 | 10,003

WHITE | 9,790 | 16,888 || 10,746 | 17,676 || 7,365 | 11,474

BLACK | 8831/ 13,799 || 10002 | 15137 || 5220 8216

OTHER | 8079 13,731 || 9647} 14332|| 2982 9812

Source: Person Files.

they are employed. All rural men drive substantially more than all urban travellers and than rural women
but the gap between the sexes is far greater in rural areas.

Clearly work status alone does not explain the travel differences between people of different back-
grounds (any more than it explained the differences between the sexes in the aggregate data).

Table 10 clearly shows that there are some major differences in the modal choice patterns of men and
women with different backgrounds. First, use of the car is not at all uniform; while it accounts for the
majority of trips for people from all racial and ethnic backgrounds, and for men and women, there is a sub-
stantial difference in the share of trips taken. White people 16-64 in urban areas take over 90% of all trips
while Blacks take no more than 78% of all trips in a car. Conversely, while Whites take no more than 2%
of their trips using transit, Hispanics take roughly 7% and Biacks roughly 8% of all trips using public trans-
port modes. Interestingly, Blacks are more likely to take trips in a taxi,although the numbers are not high.

There are some surprising gender differences in modal choice data disaggregated by race and ethnic
background. Both White and Black women take more of their trips in a private car than comparable men;
women in the other two groupings take only slightly fewer trips in a private vehicle. The differences
between the sexes in each grouping are far less than the differences between the racial and ethaic group-
ings. White men are more likely to use public transit than comparable women, although women in all other
groupings are more often transit users than men. A very interesting finding is the number of women walk-
ing for trips; except for White women, women make a greater share of their trips walking than men.

Table 11 applies the same type of analysis to the four major indicators of urban travel. Asin Table 10
the differences between the races are often greater than the differences between men and women in the same
categories. White men take more person and vehicle trips than any other men and they travel more person
and vehicle miles, sometimes by wide margins. For example, White men travel almost 12 miles more per
day (or 73% more) than Black men and 11 miles more than those from Other Races (or 64% more).

When travel patterns are disaggregated this way, it becomes clear that not all women make more per-
son trips than men; Hispanic women and those from Other Races make fewer person trips than men in their
grouping. In fact the gap on all travel parameters is greatest between Hispanic men and women; Hispanic
women make 29% fewer vehicle trips than men (compared to 10% differences for White and Black women)
and travel 110% fewer vehicle miles (compared to a 56% difference among Whites and a 46% difference

amone Rlaslal
6 ul“\lm}l
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Table 9 Annual Miles Driven by Rural Travellers 16-64, by Sex, Work
Status, Race, and Ethnicity, 1990

NON-
ALL WORKER WORKER
RACE Womené Men ‘Women% Men Women‘% Men

{All Races)

HISPANIC | 10,179 | 16,963 || 11,406 | 18363 || 7,503 | 8334

WHITE | 11,040 | 19,839 || 12,282 | 21,035 || 8497 | 12,746
BLACK | 8,146 18,157 || 9495! 21,286 || 5494 | 7442

OTHER | 9,777 17,572 || 10,613 | 18919 || 7,586 | 7,265

Source: Person Files.

Table 10 Travel Mode for All Urban Trips, by Sex, Race, and Ethnicity,
People 16-64, 1990

RACE AND SEX il;gggﬁlfz TRANSIT| WALK BIKE TAXI | OTHER

HISPAN[C Men | 83.6% | 6.6% 8.0% 1.2% A% 2

(All Races) Women 80.4 74 11.5 B! 2 4

Men 91.6 1.9 4.9 7 2

WHITE Women 92.3 1.5 5.2 .3 2 5

BLA “'K Men 76.3 8.2 i2.3 S 7 i.6
Women 78.7 8.5 11.0 - 6 1.2

OT ] *R Men 82.7 6.1 8.9 1.6 3 .Aﬁ
Women 80.0 1.7 11.1 1 4 i
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Table 11 Daily Parameters of Urban Travel, by Sex, Race, and Ethnicity,
People 16-64, 1990

PERSON PERSON VEHICLE VEHICLE

RACE AND SEX TRIPS | | MILES TRIPS MILES
ISPAMC Men 2.8 29.5 1.98 18.9
WM omen | 27| 174 1.41 9.0
T Men 3.4 38.9 2.8 27.8
" HITE Women 3.7 31.1 2.6 17.8
BLACK Men 3.0 24.1 2.0 16.1
Women 3.1 19.7 1.8 11.0

, Men 2.8 23.5 1.9 16.9
VIMERY Women| 28| 168 15 9.1

Table 12 is the comparable rural analyses; while it shows many of the same patterns seen in urban
areas there are some important differences. First the similarities: Whites of either sex take the most per-
son and vehicle trips and cover the most person and vehicle miles. However, all rural women—except those
of Other Races—make more person trips than comparable men. Hispanic women 16-64 in rural areas take
more vehicle trips and cover more person miles daily than Hispanic men. Black rural women travel a
greater percentage of the person miles covered by comparable rural men (30 vs. 26.4) than they did in urban
areas while women from Other Races actually travel more personal miles than comparable men.

Table 13 identifies the mode choice patterns for three major types of trips. As in the aggregate fig-
ures shown in Table 12 White men and women are the most reliant on the car for all kinds of trips while
Blacks are generally the least reliant—although everyone makes the overwhelming majority of their trips
in a private vehicle. As would be expected, transit use is highest for the work trip and generally lowest for
the family and personal business trip among all travellers, where the car is used by over 85% of people.

Table 13 shows some interesting differences between the sexes; Black women use the car more than
comparable e for boih the work irip and shopping whiie White women use ilie car more ihan compara-
ble men for shopping and personal business travel. Hispanic women are almost twice as likely to walk for
shopping than comparable men and almost twice as likely as all other women. Women from Other Races
are more than twice as likely than comparable men or all other travellers to use public transit for personal
business trips.

Table 14 evaluates the impact of employment status on the four major types of travel parameters in
urban areas while Table 15 describes the complementary rural analyses. The lesson to be learned from this
level of disaggregation; when employed all women make more person trips and very close to the same
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Table 12 Daily Parameters of Rural Travel, by Sex, Race, and Eihnic.
People 16-64, 1990

PERSON PERSON VEHICLE VEHICLE

RACE AND SEX TRIPS || MILES TRIPS MILES
HISPANIC Men 2.8 29.1 2.24 25.9
(All Races) 3.5 31.8 2.37 19.1
Men 33 42.8 2.8 35.0

WHITE Women 3.6 35.9 2.6 21.8
RI {1 Men 3.0 30.0 2.3 25.7
TRV Women | 31| 264 2.0 15.3
OT I {R Men 3.1 28.6 2.5 25.0
Women 2.8+ 28.8 1.9 17.5

number of vehicle trips as comparable men. Thus some of the ethnic and racial differences seen in previ-

one analveesc all hut dicannear when wea cnntenl for amnlayment
Qus analyses all bul CiSappear when we conire: Ior empicyment.

However, the differences between Hispanic men and women tend to be larger than those between any
other group. In urban areas, for example, employed Hispanic men travel 48.5% more person miles and make
18.6% more vehicle trips than comparable Hispanic women; Black male workers in urban areas, however
only travel 12.5 % more person miles and make only 1% more vehicle trips than comparable women.

These patterns are also seen among non-workers in urban areas. Hispanic men who do not work travel
67% more person miles and make 13% more vehicle trips than comparable female Hispanic workers. Yet
White men who do not work travel only 5% more person miles and make 5% fewer vehicle trips than com-
parable women. Clearly, employment does not explain all of the differences between the sexes.

Being in a rural area does reverse some of these trends. As Table 12 forewamned, Hispanic women
in rural areas take more trips and travel longer than comparable men, whether or not they are a worker.
Hispanic women who do not have paid employment travel over four times the number of person miles of
comparable Hispanic men, and make 57% more vehicle trips. For all other travellers being a worker
explains more of the differences between men and women in rural areas than does race or ethnicity.

Licensing Rates
License holding is clearly related to increased travel and in 1992 just over 92% of all men and 82%

AF all wrnenan had lisancas i 1007 1. 1t "I-no 100(\ ADTQ Antn chater 3rmawednnd Aiffara A P
O1 au WOILNCT 0aG 1ICCTNSCS I 1575 0. DU 177w N2 o Gdia 540W uul.nnmu GInerEnces J.u. .u.wu.amE faies

along racial and ethnic lines, differences which may have strong travel implications. Table 7 showed that
among Whites in urban areas the licensing gap between men and women 16-64 was only 3.5 percentage
points—94.8% of men and 91.3% of White women had licenses.
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Table 13 Principal Travel Modes for Selected Urban Trips, by Sex, Race,
and Ethnicity, People 16-64, 1990

FAMILY/
PERSONAL
WORK SHOPPING BUSINESS
RACE AND SEX Prlvate | vansit | Walk | | bovate | | Wank | | Private Transit Walk

Vehicle ; Vehicle | Transit

I - Men | 822% | 105% | 5.1% || 833% | 35% | 124% || 869% | 46% | 6.5%

HISANC

(iRecs  Women | 804 | 1391 s55|| 7891 46! 235|| 8520 39 108

WHITE Men | 918! 42 30| 933! 6 ss|| %3] 7] 42

Women | 910 44 38(| 940 5! s3|| %9 5| a2

BIACK Men | 757} 165| 123 || 746 23| 213|| 877 45| 60

Women | 791 142} 125(| 792 43| 158|| 82| 42| 89

, Men 82.2§ 99 5.8 86.4% 23 10.2 87.3% 42 6.3
OTHE — = .

B women | 758 166 73| 808 50| 135 869 108} 189

However the gap between comparable Black men and women was over 10 percentage points—80.5%
of urban Black men 16-64 but only 70.8% of comparable Black women had licenses. The contrast was even
greater among Hispanics (of any race): in urban areas 80% of Hispanic men but just under 66% of com-
parable women drove.

There was far less of a gap between the sexes in rural areas for all racial and ethnic groups generally
because a much hﬂ)hPr nercentage of miral women were licenced Dnnnh]w OX0% nf hath White men and

Lol o IZIAL Pravaafny Vo sl VYLl Ve savwaaSuid. A Sk [V NFA RIGERL TT BMALW liAWEL GAEINE

women living in rural areas drove; over 77% of rural Black women and almost 82% of rural Hispanic
women had licenses.

Licensing rates were also related to household income, although race and ethnicity had greater impact
on differences between the sexes. Roughly 70% of all people 16-64 with household incomes below $5,000
had licenses (71% of the men, 68% of the women) while 95.9% of those with incomes over $70,000 drove
{96.5% of the men and 95.2% of the women). However, licensing rates for those 16-64 hit 90% at house-
hold incomes of only $25,000-—where the difference between the sexes was roughly 4 percentage points.

Figure 13 shows that, overall, having a license was associated with 39% more person trips for men in
urban areas and 74% more trips for women. However, there were differences along racial and ethnic lines.
White women were most affected by having a license—their daily trips increased almost 80%—but both
Hispanic women and women formn Other Races substantially increased their travel with a license.
Figure 14 shows that having a license increases the substantially increases the #rip-making of women but

increases the mileage of men.

Other analyses strongly suggest that having a job explains more of the differences in men’s and wom-
en’s travel patterns than licensing but not all the differences. Moreover, having a job does not have the same
impact on the travel patterns of Hispanic women as it does on the patterns of other women. For example
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Table 14 Average Dally Parameters of Urban Travel, by Sex, Work Status,
Race, and Ethnicity, People 16-64, 1990
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Table 15 Average Daily Parameters of Rural Travel, by Sex, Work Status,
Race, and Ethnicity, People 16-64, 1990
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Figure 13 Impact of Driver’s License Holding on Person Trips, by Sex,
Race, and Ethnicity

Percentage Difference

Total Total Hispanic Hispanic White White Black Biack Other Other
Women Men Women Men ‘Women Men Women Men Men Women
Race and Sex

Note: % difference in daily person trips between indicated people with and without a driver's license.

while the difference in the vehicle trip rate of Hispanic men and women drops from 40% to 19% when con-
trolling for employment that gap is still more than three times more than that experienced by any other set
of workers.

Marital Status and Children

Analyses in a previous section showed that both marital status and the presence and age of children in
the household had serious impact on women’s travel behavior. Here that analysis is disaggregated further
by race and ethnicity to see if they add to our understanding of women’s travel behavior.

Figure 15 displays the daily trip rate of single female parents 16-64 in urban areas by the age of their
children. In the aggregate, as the report showed earlier, those with children 6-15 make more daily person
trips than women whose youngest child was younger or older; moreover all of these mothers made in excess
of 3.6 person trips per day. However, 1) that pattern is not found among Hispanic single mothers or those
of Other Races, and 2) the number of trips taken by Hispanic and non-White single mothers is substantially
different than the aggregate or that taken by Whites.

Hispanic single mothers diverge from the overall pattern; they take slightly more trips when they have
older children and slightly fewer when their youngest child is 6-15. However, whatever the age of their chil-
dren, they take fewer trips than Black women and those of Other Races and no more than 60% of the trips
of White women. Although Black female parents conform to the overall pattern (the highest trip rate with
children 6-15) they make nowhere near the number of trips made by White single parents.

Figure 16 compares the fravel patiemns of female parents in two adult households in urban areas. The
aggregate patterns at the left of the Figure have been seen in earlier analyses; married women take more
trips when their youngest child is 6-15 and slightly fewer trips than comparable single female parents. Once
again White women have patterns substantially different from other women. Black married women take a
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Figure 14 Impact of Driver’s License Holding on Person Miles, by Sex,
Race, and Ethnicity

Percentage Difference

Total  Total Hispanic Hispanic White  White  Black  Black  Otber  Other

Women Men Wornen Men Women Men Women Men Men Wormnen
Race and Sex

Note: % difference in daily person trips between indicated people with and without a driver's license.

Figure 15  Average Dally Urban Trip Rates of Singie Female Parents, by

Selected Lifecycles, Race, and Ethnicity, 1990
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roughly comparable number of trips for their children over six and substantially fewer trips than women
from Other Races.

Again Hispanic women are very different from both the aggregate figures and from non-White
women; married Hispanic mothers make more of their trips before their children are school age and fewer
as their children get older. Hispanic women actually make fewer trips than any other groups—except for
those having very young children, where they make more trips than any other group than Whites.

Figure 16  Average Dally Urban Trip Rates by Female Parents in Two Adult
Households, by Selected Lifecycles, Race, and Ethnicity, 1990
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Findings and Conclusions

The Societal Backdrop

Our society has undergone profound social and demographic changes in the last thirty years, Census
data and a growing body of research show us that many of these changes have differentially affected women
and their children and ultimately their travel patterns. Today most women live or work in low density com-
munities. Overall, women account for roughly two thirds of the new entrants into the labor force in the last
twenty years and their new trips to work account for a substantial portion of the growth in both travel and
auto use. The most drastic increases in auto use in the last 20 years, and the most drastic decreases in tran-
sit use, have been among working women.

The majority of married women, and women with children, and women with very young children, are
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sibilities. This network of complicated obligations demands multiple and linked trips.

Moreover, the travel patterns of working women are related to where they can find employment and
how—and where—they take care, or arrange for care, of their children while they work. Research shows
that the jobs open to working women are located in different places in a region than those open to men.
Moreover most women cannot have their children cared for in their own homes. Both situations alter and
complicate their travel patterns and their mode choices.

The number of families headed by a woman alone has increased substantially and many such fami-
lies—including some with a parent in the paid labor force—are living in poverty. Many of those heading
households by themselves, as well as many of those who are poor, are members of racial or ethnic minori-
ties. Moreover, studies also show that women honseholders often have travel patterns that are different from
both married parents, in part because they are often inner city residents who have to travel further to find

any clustering of employment opportunities.

All of these complex sifuations collide with the escalating dependence of society on a car, which is
fueled by increasing real incomes and low density suburban development. As a result, studies show that
women are more likely to work very close to home whatever their income, and to link their commute with
trips to school or child care centers or shopping, and most importantly, to drive whatever their income.
Research indicates that the more complex their childcare obligations, the more Iikely women are to drive
to work alone. Moreover, the car better addresses the security concerns which many women have.

Research indicates that working women with children are particularly dependent on the car because it
is the best—and perhaps only-—way to balance the child care and domestic responsibilities they retain when
they enter the paid labor force given societal constraints—inadequate child and eldercare, limited housing
options, segregated labor markets, poor transportation options for children, inaccessible services in the sub-
urban areas in which over 70% of all jobs are located, and unsafe alternative modes.

The literature suggests, that as more women join the labor force, their travel is coming to resemble
men’s in important ways, while becoming very different in other ways. As women seek jobs outside the
home, increase their income, and obtain licenses {and not necessarily in that order) they drive longer and
use the car for more of their trips, just as men in the paid labor force have traditionally done. However,
because their work responsibilities are added to their childcare and domestic responsibilities they also
exhibit markedly different patterns than working fathers. Moreover, their use of the car, while affected by
household income, is clearly also strongly related to these complex responsibilities.
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Overall Travel Patterns

The NPTS data confirm many of the patterns seen in the literature on women’s travel; the data clearly
show that the changes in travel have been the greatest among women. In the last two decades our society
has seen a significant increase in the role of the auto—coupled with the declining use of transit and car-
pooling. Between 1969 and 1990 the number of miles travelled by car increased 82% while the number of
cars increased 128%'°. The use of carpools dropped substantially—the average number of people in a car
falling 15%—and transit ridership plummeted across the board—for men and women, for Afro-Americans
and Hispanics, for the poor as well as for the elderly™.

From 1969-90, women’s share of transit dropped twice as fast as that of men'®., The number of miles
driven by males increased 46% between 1969 and 1990, but those driven by all women increased 76%—
and more than doubled among women between 16-34, that is, those entering the labor force'. Only among
those over 55 did men experience greater increases in miles driven than women.

The NPTS data also show wide differences in the basic travel patterns of men and women. Overall,
women 16-64 in both urban and rural areas made more person trips per day than men. However, women
made shorter trips; men travelled 27% more person miles than comparable women in urban areas and 16%
more in rural areas. Men made more vehicle trips than comparable women and, in both urban and rural
areas, covered 60% more vehicle miles.

The NPTS data show that neither having a job nor having a driving license fully explained the differ-
ences between the sexes. Both were associated with a) increased travel for men and women and b) reduced
differences between the sexes in travel patterns. However most differences between men and women still
remained although the gap narrowed. Both men and women with a license and/or a job travelled substan-
tially more than those without but having either or both had a2 more profound impact on women’s travel.
Urban women with a license made 76% more person trips and travelled 191% more person miles than
women without a license but the difference in men’s rates was nowhere near as large.

Household income also had a major impact on fravel and helped explain some of the differences
between the sexes—but again gaps in travel patterns remained among otherwise comparable men and
women. While both men and women’s tripmaking increased as household income increased, at all but one
income level women made more person trips than men and the gap widened as household income went up.
Conversely, at all but the lowest income level men made more vehicle trips than comparable women. The
gap in person mile and vehicle mile rates between men and women tended to increase as income increased.

As expected, household income and mode choice were related for both sexes. However, in urban
areas, women drove for more of their trips than comparable men at very low incomes, very high incomes,
and in some income groupings between—and use of the car was disproportionately greater among women
at the Jowest income levels. Low income women in urban areas were even more dependent than men on the
car for the work trip; women were more likely to use a car for their commute than comparable at incomes
below $25,000 and the differences in other categories were small.

In rural areas, where dependence on the car is greater, women at income levels under $40,000 took
more of their trips in a private vehicle than comparable men and the differences were the greatest at the low-
est incomes. For example, rural women 16-64 with incomes under $10,000 took 91% of all trips in a pri-
vate vehicle compared to 81% of those of comparable men.

Transit use was inversely related to income but the rate of change was different for men and women.
Men in urban areas were more likely to use transit for all their trips than comparable women at low incomes
and high incomes. However, low income women were more dependent on transit for the work trip.

As expected, distance to work increased as income increased but disproportionately more for men so
that the gap between the sexes widened. Women 16-64 in both urban and rural areas worked closer to home
than men from households with comparable incomes—although the gap was wider in tural areas,
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A combination of worker status and income was linked to travel behavior but, again, differentially for
men and women. Working women 16-64 in urban areas made mote person trips than comparable men in
every income category. Moreover, women who were workers made substantially more person trips than
women who were not in all but the highest income category but the differences between working and non-
working men were not neatly as great. In addition, the mileage increase associated with having a job was
higher for women in each income category.

A combination of license holding and income failed to explain all of the differences in the travel pat-
terns of comparable men and women. Moreover, although increasing income was strongly linked to
increasing rates of travel for people with licenses, it had far less impact on the trip rates of non-licensed peo-
Ple, and particularly women without licenses.

In summary, traditional travel variables—household income, license-holding, employment—do more
to explain the differences among women and among men than they do to explain the differences between
comparable men and women. The higher person trip rates of women persist through every traditional analy-
sis, as generally does the shorter distances and fewer private vehicle trips. The one major exception: the
travel patterns of people from households with low incomes.

The NPTS data repeatedly demonstrate unexpected behavior and choices by low income people, and
particularly low income women. Low income people of both sexes in urban areas and low income women
in rura) areas worked further from home than comparable people from households making more, sometimes
substantially more, money. At the very lowest income levels women workers travelled fusther than com-
parable male workers. These findings may support the hypothesis that low income people, but mostly
women, face employment opportunities which are located in different parts of the metropolitan region.
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to, household income or license holding. It appears that either these variables do not affect the travel pat-
terns of men or they do so to a far lesser degree.

The Impact of Children

The NPTS data clearly show that the presence of children impacts both men and women but again in
different ways. Having children had profound impact on the trip rates of women and almost no impact on
the travel patterns of men—unless they were single parents. Married fathers always made fewer trips than
comparable married women, with the largest gap when the youngest child was 6-15.

Men with children made fewer vehicle trips and travelled fewer miles than comparable men without
children and the distance they travelled held constant regardless of the age of their youngest child.
Conversely, the distance travelled by women was much more responsive to both having children and to
changes in the age of their children. Married women with children made more person and vehicle trips than
comparable married women without children although they also fravelled fewer miles.

These differences were not explained by income. Married male parents almost always made fewer
trips than comparable female parents. Nor did household income differences explain differences in mileage
or vehicle trips; relatively independent of income, married women who were parents travelled less and
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Marital status also had strong impact on the travel patterns of women with children. Single female
parents made more trips than comparable married women at almost every income level and travelled more
person miles than married mothers with children under six. Moreover, once their youngest children were
school-age, single mothers also made more vehicle trips than comparable married mothers.

As in previous analyses, very low income households acted differently; low income parents, but gen-
erally the mothers, travelled further and more often than comparable parents and more than with those with
higher incomes.
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All of these findings strongly support the contention that women who are mothers make more trips
because of their family obligations but travel less distance because of their desire to stay closer to home.
Single mothers, lacking in-home help with their children, make more trips than married mothers—but they
stay even closer to home (perhaps because they know they are the only back-up their children have). These
ﬁndmgs also support previous work which found that the age of the youngest child may make some differ-
ence in the travel patterns of male parents but strongly impacts female parents, and single female parents

€VEN MOre so.

The Intersection of Race and Ethnicity

There were sometimes major variations in fravel patterns by race and ethnicity; in general men and
women in the same group were more similar than were either all men or all women. White men travelled

meore than all other men while White women travelled more than all other women; White men took more
person and vehicle trins than other men_ travelline 73% loneer than Black men and 64% more than men
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from Other Races (Non -White, Non-Black). The gap between Whites and others was so large that occa-
sionally White women travelled more than men in another group.

White men made the longest commute trip as did White wornen in both urban and rural areas although
the gap among the sexes was even greater in rural areas. White men drove 10% more miles than Hispanic
men (of any race) and 22% more miles than Black men; these patterns held true even when controlling for
employment status. Interestingly, while all men drove more than all comparable women, the gap between
the sexes was largest among Whites. White women, however, always drove more than women of any other
races.

Although the private vehicle was the mode for the majority of trips of all people, there were major dif-
ferences among the groupings. White men drove for substantially more of their rips than any other ethnic
or racial grouping. White women drove for more of their trips than other women, but the differences
between women were not quite as large. However, both White and Black women took more of their trips
in a private car than comparable men, a surprising finding.

However, once disaggregated by background, all women did not take more person trips than all men.
Hispanic women and those from Other Races made fewer trips than comparable men. The differences
between Hispanic men and women on all indicators of travel were two to three times greater than the dif-
ferences between the sexes in any other grouping.

Having a job explained many of the racial and ethnic differences but some still persisted. Hispanic
male workers in urban areas travel substantially more than comparable Hispanic women; however, the sit-
vation is reversed in rural areas where Hispanic wornen travelled more than comparable men.

There were large differences in the license status of women. While over 90% of all White women 16-
64 were licensed only 71% of Black women and 66% of Hispanic women were. Having a license sub-
stantially increased total trip making for all women but White women were the most impacted and Hispanic
women the Ieast. In fact, the gap between Hispanic men and women was consistently larger than that seen
in any other group, independent of income, license holding, or employment status.

White single mothers take substantiaily more trips than comparable mothers and Hispanic single
mothers generally take far fewer trips than other type of single parent. Hispanic married women are also
different from comparable women; they take fewer trips than other women—except when they have very
young children when their trip rate is second only to Whites.
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Other Research

These findings raise as many questions as they answer. The first is whether the differences between
comparabie men and women and among women will continue and if they do what variables will be the
most important. Clearly licensing and employment impact the travel behavior of woman; as even more
women get jobs or licenses we would expect to see more trip making and greater use of the car. However,
the other variables driving women’s travel behavior are harder to predict; having children seems associated
with more person trips but fewer miles than comparable men, perhaps based in an emotional need to stay
close to home, or the inability to run a household with time lost to long commutes or trips. Use of the car
and trip making goes up as income rises, but income is not a2 good predictor of the travel behavior of vari-
ous women.

While more sophisticated quantitative analysis could be done on the data, it is not clear that much
would be accomplished. So many of the key variables are highly correlated to begin with; race is highly
correlated with income and income with access to a car and single parent status to income, etc. Thus it may
be difficult to untangle the skeins with more mathematical exercises. Moreover, there are serious sample
size problems when disaggregating the data by multiple variables. Clearly there is a need to conduct quan-
titative analyses which simultaneously examine the combined impact of various traditional and less than
traditional variables, identifying the most influential variable(s) from a host of highly correlated variables.

It would be extremely useful to have both panel studies and longitudinal studies to better understand
why women make the travel choices they do (and the employment and childcare decisions that create their
ing school or a change in marital status. It is very ternpting to use the NPTS data to conclude what happens
to, for example, women as they have children, by comparing women who do and do not, but these are, of
course, cross-sectional data describing different women.

Second, the data clearly show that household income is a good but flawed indicator of travel behav-
ior, especially when it comes to understanding the dynamics of women’s travel. With the growth of two
worker households we need a better indicator of the joint impact of personal and total household income
on all the major indicators of travel behavior, from work trip mode to total miles travelled. Some observers
have noted that the failure of household income as a predictor of women’s behavior (except in the coarsest
sense) only means that we should be using personal income instead—that regardless of total joint resources
a working women rationally makes transportation choices based only on the personal income she derives
from working (e not driving far for a low paying job regardless of her partner’s income).

But using personal income would create substantial problems as well since it’s unlikely that families
divide resources exactly according to each adult’s monetary contribution to the household; for example, a
working women may take the one household car in order to meet her childcare and domestic responsibili-
ties even if she has the lower paying job.

While there is some evidence that personal income is a better indicator of women'’s travel behavior,
ihis seems a researchabie question. Ii seems more iiicely that women—or iheir famiiies— make their travei
decisions based on some mixture of their personal income and their access to family resources. And that
may be the most true for married women with children. Moreover, three out of ten women in American
today make more than their husbands and it would interesting to see if their decisions are made in the same
way as the other 70% of American families.

Third, it would be unconscionable to ignore the very disturbing patterns of those with very low
incomes. The NPTS data clearly show that people, and generally women, who earn below a poverty wage
are often travelling further or more than those better off—and disproportionately in the most expensive
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travel mode, the car. The literature suggests that these patterns may result from differences in specialized
labor markets and the need for single parents to handle all family obligations themselves {lacking a resident
partner). Unfortunately that is only an educated guess because we can’t really tell from these data.

In fact, data describing sub-regional labor markets are scare. There are only limited empirical studies
of the spatial implications of fragmented labor markets at the local level. Current economic studies of these
issues are useless for transportation planners because the spatial focus is at the metropolitan level—which
ignores (or assumes away) the fact that people do not have equal access to all jobs or job locations within
a metropolitan area (or the ability or inclination to move to do s0).

In order to make intelligent and equitable transportation investment and financing policies we ought
to know what creates these anomalies among the poor. It would be extremely useful to know why poor
workers are making what may be real sacrifices to travel as they do—whether the cause is segregated hous-
ing markefs preventing them from moving near their jobs,or the need to remain close to family networks

(for child and eldercare while working, for example), or the lack of adequate services near the job, or...

Fourth, itis important to document changes in male parents’ travel behavior over time in response to
domestic obligations—and the resulting impact on women’s travel patterns. Critics have often charged that
we are not discussing women’s travel patterns and needs but family patterns and needs; as more men
assume a larger role in their children’s lives, men’s travel may change as well. While most time-budget and
other analyses do not find that men have made such major changes in their lives, it would be useful to see
if changes are occurring which will lighten the domestic and childcare burden which appears to create such
variations in women’s travel.

Fifth, it is imnortant to evaluate the nolicv imnlications of these findings, in both the short and long
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term. If we accept that women’s travel pattems are dlfferent from men’s largely or only partly because they
are balancing home and work in a way that men do not, we need to consider the impact of pending trans-
portation control programs (to be developed to respond to ISTEA and Clean Air Act Amendment man-
dates). It is not at all clear that working women, particularly those who are mothers, can easily change their
travel patterns or drop their dependence on the car in response to parking controls, road pricing, or heavy
taxation.
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Executive Summary

Introduction

The elderly are the fastest growing component of the U.S population and the very old are the fastest
growing component of the ¢lderly. Most elderly people today are drivers and over three fourtbs live in low
density suburban or non-metropolitan places—places where the use of the private car is either encouraged
or absolutely necessary. Although a declining percentage of the elderly live in rural areas, there is often a
high concentration of elderly in the rural areas where they do live—areas where they face severe isolation
if they lack transportation options.

Moreover, the diversity seen among younger Americans is increasingly being seen among those now
elderly and there is little doubt that it will increase in the future. Cultural and ethnic preferences have impor-
tant transportation implications; people will bring to their senior years the social, personal, and recreational
patterns shaped by these preferences—including their traditional travel patterns—which include a very sig-
nificant dependence on the private vehicle.

This report identifies socio-demographic changes in the older population and then ties the patierns to
the travel patterns seen in the 1983 and 1990 Nationwide Personal Transportation Survey (NPTS). The
analyses are based on unpublished tape-readable data from the 1990 NPTS as well as unpublished calcula-
tions originally made from the 1983 tapes.

Cirnelinne
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The 1990 NPTS data show an elderly population whose reliance on the car has become more intense
since 1983; no cohort of the elderly took less than 75% of all trips in a private vehicle as either a passenger
or driver. Conversely, the elderly were even less likely to use public transit for their trips than ever before;
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Although walking was the mode of second choice, its importance fell by one-third in urban areas and one-
fourth in rural areas since 1983.

Linked to the use of the car is the increasing distance covered by the elderly; the elderly as a group
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driving a substantial number of miles each day. Trip-making dropped substantially as people aged, with the
biggest decrease occurring when people hit 85.

The NPTS data also show that there were important differences in the travel patterns of older men and
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vehicle trips than elderly women. In spite of these differences, and even though fewer older women had
licenses, women took almost as great a percentage of their trips in a private vehicle.

The data ciearly show that having a drivers license is associated with substantial increases in the num-
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those of men without. The impact was especially important for the very old—men over 85 with licenses
made three times as many trips as comparable men without.

The NPTS data also show that Whites are substantially more dependent on the private car than are
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mode. White seniors of both sexes make more vehicle and person trips and travel more miles than any
other ethnic or racial grouping. Moreover, white men and women have more similar patterns than the sexes
within other groupings; White men make 21% more person trips than comparable femaies but Black men
make almost 100% more trips than Black women.

Travel by the Elderly 3-5




Implications

The findings raise several major questions. First, we need to know to what extent the differences
among the elderly are a function of choice and to what extent necessity. Knowing peoples” preferences will
help us make more cost-effective investment and policy decisions. Second, we need to know if current sex,
race, and ethnic differences in travel patterns are likely to continue because they reflect important cultural
norms and expectations held by younger cohorts of the population. Third, it is important to know if the
upward trends among the elderly in all aspects of travel will continue, and if they will continue, what the
intensity of growth will be, '

Fourth, we must recognize that the growing diversity of the elderly population also includes pockets
of much older women living alone, and men and women who are below poverty level, and those who can-
not or will not drive, or who cannot or will not obtain rides from others. This should prompt a concern with
a more inclusive and comprehensive approach to an aging society. The analyses presented show that there
are no easy answers to the problem of the mobility of Older Americans; effective solutions must reflect a
comprehensive understanding of how elderly people meet their needs and the environmental constraints and
barriers under which they operate.

In the future most elderly will be car drivers—and will hold onto their cars and licenses as long as pos-
sible. Until society can offer realistic ways for elderly drivers to meet their mobility needs—and those of
their passengers—without driving it is both unreasonable and unfair to expect them to give up their cars.
Therefore we must:

. improve the safety of cars and the road network, and,
. assist competent elderly drivers who have financial problems.

At the same time there are pockets of elderly people who cannot drive or afford to maintain a car; to
address their needs, and to provide options for those who can chose, we must:

*  develop a range of alternative transportation options for those who are non-drivers, or those who
wish to decrease the amount of driving they do,

. develop mobility alternatives that are geared to the diversity of the older population,
maximizing the choices offered the elderly traveller, and,

*  provide more pedestrian friendly neighborhoods—to allow Older Americans to walk to meet
some of their needs, or to easily access public transit, or simply for recreational purposes.

Finally in order to develop intelligent and comprebensive solutions to the mobility problems of Older
Americans, we must:
¢ make clear ihe link beiween irousing and land use choices, on oné hand, and transportaiion needs
on the other in all policy discussions.
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introduction and Overview

The elderly are the fastest growing component of the U.S population; the number of those over 65
grew more than 20% between 1980 and 1990. This phenomenon is characteristic of most developed soci-
eties; for example, Germany and Denmark, which expect their total populations to decline in the next thirty
years, are projecting an increase in the absolute number and percentage of those over 65. In addition to the
overall growth of the elderly, there will be remarkable increase in the number of very old travellers; by the
first decade of the Twenty-First Century almost 5% of the entire US population will be over 80.

Among this enlarging group of older people will be a wonderful mix of life styles, cultural and ethnic
norms, residential choices, and travel patierns. Moreover, the elderly population will include a complicated
mixture of skills and deficiencies, resources and needs, health and illness. An integral part of this mix: most
older Americans will have been licensed drivers most of their lives, many of them still driving to meet their
needs.

Given the aging of our society, and the Jarge and growing number of very old people, it is important
to identify the social, demographic, and cultural changes being experienced by older Americans and to eval-
uate how those trends affect transportation patterns. As the Bureau of the Census warns,

Within the coming decades, the United States will have a larger, more diverse older popu-
lation...As individuals, and as a society, we will face a challenge to anticipate the change in needs
and desires of a diverse, aging America.’

This report identifies a range of socio-demographic changes in the older population using Census and
other data and then attempts to tie these patterns to those seen in the travel data of the 1990 Nationwide
Personal Transportation Study (NPTS).

The report largely uses descriptive statistics and simple cross-tabulations to deal with these issues.
This approach is dictated by both the limits of the data and the policy and planning uses to which the analy-
ses are likely to be linked. In particular, when the data on older travellers are disaggregated to any inter-
esting extent, the numbers in each group become very small which may limit the meaningful use of more
sophisticated techniques. Moreover, while a descriptive approach has its limitations, it produces analyses
that are clear and easy to understand.

The travel analyses are based on unpublished tape-readable data from the 1990 NPTS as well as
unpublished calculations originally made from the 1983 tapes. These data sources are augmented by other
published and unpublished data sources which are identified.

This, the first major section of the report, evaluates demographic and licensing changes among those
now elderly and those who will soon be, briefly chronicling their increasing diversity, their growing subur-
banization, and their all but universal automobility. The second major section of the report analyzes NPTS
data on the trip patterns and travel rates of older Americans; the third major section focuses on some of the
gender as well as racial and ethnic differences that underlie the variations in travel seem among the elderly.
Finally the fourth major section of the report analyzes the policy and program implications of the trends
identified.

Understanding travel data on the elderly is an enterprise fraught with difficulty. Most elderly people
travel longer and more often than their counterparts of only a few decades ago; it is both tempting and
almost impossible to avoid saying that they these increases represent “greater mobility.” In fact, some
elders, like those in rural and low density communities, have to travel further to access necessary services
than did their counterparts of a few decades ago—and they have fo do so in car, often in the face of declin-
ing physical or financial resources, because they lack any other viable option. Being forced to travel longer
or to drive to reach desired services can hardly be considered better mobility. Unfortunately, when we
examine the patterns of any set of travellers we rarely know if we are seeing what they want to do or what
they are forced to do by societal constraints and environmental barriers.
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A First Look

Table 1 illustrates the growing importance of the older component of the US population. In 1990 those
over 65 accounted for almost 13% of the population; over 5% of the entire population of the United States
was over 75. The US Census Burean projects that by the end of the first decade of the next century over
14% of the US population will be over 65, almost half being over 75.

Table 2 further chronicles the growing concentration of much older seniors. Today those over BO
account for a far larger percentage of older Americans than they did just 20 years ago. Tables land 2 also
show the impact of the aging of the baby boomers: those born after the Second World War will become
seniors at the end of the first decade of the 21st Century. This large influence will increase the proportion
of younger senior citizens, so that the percentage of all seniors who are over 75 will drop slightly for a
decade or so. However, within fifteen years, the proportions will turn again, and the percentage of those
over 75, and even over 80, will continue to intensify.

However the very old are not evenly divided among population groups. In 1990 slightly fewer Black
and Hispanic seniors were very old; by 2050 the Census estimates that over 38% of whites but only 33%
of Blacks and Hispanics over 65 will be over 80. Moreover, a far smaller percentage of the total Black or
Hispanic population are over 65; in 1990 only 8% of Blacks and 5% of Hispanics were seniors compared
to over 13% of Whites. In spite of these differences, however, the total number of very old people of any
race or cthnicity is substantial-—in 1990 there were over 6.2 million Americans over 85, a number the
Census expects to increase over 400% by 2050.

The Implications of Diversity

The diversity of America is increasingly being reflected in the makeup of the elderly; in 1990 roughiy
7% of those over 65 were Black while 5% were of Hispanic origin (of any race). However, the Census

Table 1 Current and Projected Distribution of Population over 65,
1990-2010
DISTRIBUTION OF
POPULATION OVER 65
Percent
of US. ! ;
YEAR Population: TOTAL MEN ' WOMEN
1 oy 0 6574 73% ! 582% 63.6% ' 54.5%
99 75+ 53! 418 364 455
~ANnNnn %574 6.8: 523 577 485
VY 75| 62 A 23] 515
2 ".I n 65-74 741 535 521 493
SVAEY 54| 65! 465 408 507

Saurce: Derived From U.S, Bureau of Census, Statistical Abstract of the United States, 1990, Table 18,
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Bureau predicts that by the middle of the next Century 12% of older Americans will be Black, almost 9%

will be of races other than Black or White, and over 15% will be of Hispanic origin.

Little atiention has been paid to racial and cultural differences in trave! patterns among the elderly and
their families™—although there is a growing body of literature which shows that these variables are criti-
cally linked to travel behavior among younger travellers. Such cultural or ethnic differences may well cre-
ate variations in the driving patterns of older people as well as in the kind and amount of ride-giving either
requested by or provided to them.

Table 2 Distribution of the Elderly Population by Cohort, 1970-1991
T O TALS
conosrs 1970 1980 1990 1991
65-69 | 35.0% 34.3% 32.4% 31.6%
70-74 27.3 26.6 25.7 26.0
75-79 19.2 18.8 19.6 19.8
80-84 11.4 11.5 12.6 12.7
85+ 7.1 8.8 9.7 10.0
AGE § i s é
COHORTS MEN WOMEN MEN 'WOMEN MEN ‘WOMEN MEN :WOMEN
65-69 37.3; 334 3‘7’.8:E 31.9 36.1:E 248 35.1115 29.2
70-74 27.7§ 27.0 27.7§ 25.9 27.2§ 24. 27.6f 24.8
75-79 18.7? 19.6 18.03 193} 19 1' 20.0 19.43: 20.0
80-84 10.5:1 12.1 9.9§ 12.6 10.9% 13.7 11.0? 13.9
85+ 5.8:5 7.9 6.63: 10.3 6.75 11.7 69T 12.0
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Martin Wachs and his associates, who conducted the seminal study of the life-styles of the elderly;
found that older people in Los Angeles were very heterogenous. While socioeconomic status and car own-
ership did influence travel, as traditionally thought, Wachs concluded that other variables such as ethnicity,
race, and geographic location within a community also significantly affected transportation patterns. He
found, for example, that elderly Mexican-American women were significantly less likely to have a drivers
license but more likely to make trips in autos than comparably situated Anglos or other minority women.

Another study conducted in Los Angeles for the National Science Foundation (NSF) also found sig-
nificant differences among Black, Anglo, and Hispanic elderly with comparable socioeconomic status, For
example, older Hispanics depended on their families for transportation far more than other racial or ethnic
groups. Black and Anglo elderly, conversely, were mare likely to drive to meet their travel needs. There
were 2lso major ethnic and racial variations in responses to transit cost and fear for personal safety.’ The
NSF study concluded that “differences in cultural orientations and needs of minority groups, [were] not ade-
quately taken into account™ in transportation planning.*

There is also growing evidence of differences in lifestyle and travel behavior among younger cohorts
of people, differences which they bring to their senior years. Analyses of 1980 Census data show that
Hispanics are more likely to carpool than comparable workers and less likely to use transit than others in
comparable socio-economic groupings.® A 1982 study found that Mexican-Americans in Denver used pub-
lic transit far less than comparably situated Anglos because 1) they preferred to share cars and travel with
friends on all trips and 2) they were travelling to different places for activities than other travellers.

Mariin Wachs has concluded,

Just as different communities of younger pcople are based upon lifestyle variables of cul-

R . gy, By
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identifying communities of the elderly during the coming decades®. . . it appears that old people
will become even more diverse during the coming decades.

Improved health, greater economic resources, and improved education will result in
increased varieties of lifestyles among the elderly. These lifestyles will be drawn from the more
diverse experiences in younger life as well as from greater freedom of choice in refirement . . .

The Needs of a Diverse Aging Population

Integrally tied to diverse lifestyles among the elderly is the question of family support and caregiving.
In the next few decades our society will also experience a situation without historical precedent; a sub-
stantial number of middle age and younger elderly people will have very old and frail parents. In 1940 only
1 in 3 fifty year old women had a living mother but that figure had doubled to 2 in 3 by 1980.

Studies clearly show that 80-90% of personal care and help with household tasks for the elderly—
including transportation—is given by their families, and overwhelmingly the danghters in those families*®
911, QOverall the level of care required by our rapidly aging population is much more physically and psy-
chologically demanding than that given in 1950, in part because of the increased number of cognitive dis-
cases among the growing number of people older than 80. As a result middle-aged women may actually

lanave tha l'll'!\f]l faron ta rave e frail Aldae m]n*iirnc 12 13
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However, there is a literature which shows that there are differences in the care and services, includ-
ing transportation, that families offer older family members—differences which may be related to ethnic
and cultural factors**'¥"* | Studies show that both Black and Hispanic families treat their elderly family
members differently than Anglo families"®. For example, Keefe, in a study of households in Los Angeles,
found that Chicano families were more likely than Anglo families to exchange support services (including
transportation)™.
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On the other hand, there is some evidence that acculturated Latino households respond differently to
the needs of elderly relatives”. Although some research suggests that subsequent generations of Latino
women become more like the majority culture™**, other work® found that extended families and mutual
aid are greatest among second and third generation Latino families. MacCorquodale, ina 1985 study of

Ml oo Tilra £n
families in Sonthern AI‘;ZGE}" found that salaried Chicanas were more xu\Gly to continue 5“1“5 aid to fam-

ily members after employment than were comparable Anglo women®

The variations in lifestyles that arise out of cultural and ethnic differences will have several important
transportation implications for the elderly. First, most people will expect to continue the social, recreational,
and personal business patterns shaped by these factors—their life styles—as they age. Second, as a part of
their life style choices, people will carry into their senior years their traditional travel choices and patterns—
most people, of course, will be drivers, but they may vary in the degree to which they offer rides to others,
accept rides instead of driving, or use alternative transportation options. Third, differences in cultural norms
about family support may effect the amount of assistance in carrying out their daily activities which elderly
people are offered—or expect—from friends and relatives (reducing the need for travel by bringing goods
or services to them or by offering rides when travel is required).

The impact of Gender Differences

The Tables presented earlier show that there are important differences between older men and women:
because women live longer, they outnumber men by 3 to 2 and are overrepresented among the very old (a
man 65 in 1989 had an average of 15 more years of life expectancy while a comparable women had almost
19%). In 1991 almost 46% of women but only 37% of men over 65 were over 75 while more than one in
four older women were over 80 {compared to less than one in five men). The Census Bureau predicts that
by 2010 more than half of all women but only 41% of all men will be over 75.

Partially because of the age gap between men and women, older women are substantially more likely
to be unmarried or to live alone; in 1990 almost 54% of women but only 19% of men over 65 were wid-
owed or divorced while 16% of men but over 42% of women over 65 were living alone. But the age gap
does not explain all the differences between the sexes; among those over 85 more than 57% of women but
only 28% of men were living alone; moreover, men over 85 not living alone were almost twice as likely to
be living with a spouse or relative than comparable women.

Marital status and living arrangements are significantly related to income and the likelihood of being
in poverty—aithough there are clearly independent sex effects. Older people living alone are 50% more
likely to have poverty level incomes than married couples, but women living alone are more likely to have
low incomes than comparable men. In 1990, for example, 58% of women over 75 living alone but only
42% of comparable men had incomes under $10,000. In 1990 almost 44% of Afro-American women over
75 but only 34% of comparable men were in poverty; in 1980 40% of women over 85 living alone were
poor compared to 27% of comparable men.

Thus while the elderly as a whole are increasingly more affluent, women and people of color have not
shared proportionately in these favorable changes. Moreover women comprise the largest component of
the very old—those with the most need for services and, because they most often live alone, the most
affected by the inability to drive or afford a car.

Changes in Demographic Patterns

Today’s elderly show very different living patterns than did their counterparts of a few decades ago.
Until 1980 the majority of seniors living in urban places lived in the central city of those places; as
Table 3 shows, by 1980 the percentage of seniors living in urban areas had increased slightly and almost
60% were living in the suburbs of those areas. Moreover, the distribution among cohorts of the elderly was
more equal; although younger seniors were more likely to live in the suburbs than older elderly, the differ-
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Table 3 Geographic Distribution of the Elderly Population, 1980 and

1990
Ta W TN T TR TE 4 BT
RURAL DBAT
TOTAL TOTAL CENTRAL  SUBURB*
AGE
COHORTS | 1980 | 1990 1980l 1990 1980 | 1990 1980 | 1990
I i
60-64 27.0% | 26.6% 73.0% | 73.4% 41.0% | 40.5% 59.0% | 59.5%
i I I T
65-69 289 257 711 743 426 |, 408 574 | 592
l T T 7 T
70-74 295, 252 705 |, 748 440 | 409 560 | 59.1
T I 1 I
75-79 290 | 244 70.1 | 756 A 456 | 417 544 | 583
I i I ¥
80-84 290 232 711 | 768 463 |, 423 53.7 | 577
T 7 i I
85+ 298| 215 702 | 785 462 | 428 538 | 572
SOURCE: 1990 General Papulation Characteristics, Table 12 * = Urban Fringe

ences were far greater in 1980 than in 1990. For example, there were only two percentage points difference
between those 65 and those 85 in 1990 compared to almost four percentage points in 1980.

The Census Bureau notes “most elderly pecple stay put.”” Table 3 clearly shows the result of the
aging-in-place of the elderly. For over three decades, the residential mobility of older Americans has been
dropping; from 1965-70 roughly one in four older people changed their residence compared to only one in
five from 1975-80. Moreover most movement is among the very old, leading to speculation that those

mavec ares related tn haalth nrahlame and may raflact ralncation tn nnrcvnnr hnamae and fare Fasiliting 'ﬂ‘nr
MOVES afd Teiaitd 10 Q84la Proo:Ons 8Nt MaYy Tl e oCalion 10 QUIting 20MEs and Care :adlauds. ror

example, almost 30% of the elderly over 85 moved in the five year period from 1975-80, compared to 20%
of those in their 70’s.

In 1990 23 million seniors lived in urban areas while 8.2 million lived in non-metropolitan, or rural,
regions. The rural numbers shown in the Table may be slightly misleading; the drop in the percentage of
elderly living in non-metropolitan areas does not reflect movement away from rural areas. Rather it shows
that most younger people now live in urban areas, and then continue to live in those places when they
become seniors. Moreover, because the rural elderly are also aging in place, the actual concentration of
rural elders has been increasing substantially, Nationally the rural elderly constitute more than 15% of the
population in the areas where they five™ and there are a number of states and individual counties where
they make up over 35% of the rural population. Unhappily, poverty rates were substantially higher among
the elderly in nonmetropolitan areas.

These residential patterns are related to both transportation needs and the underlying life style which
creates transportation patterns. Wachs found, for example, that older people had more in common with their
younger neighbors than with others of their own age living in very different communities. In central Los
Aangeles seniors were much more likely to use the bus for much of their travel—as did their younger neigh-
bors—but in newer suburban areas senjors rarely used the bus and mostly drove—Jike their younger neighbors.
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Interestingly, older Americans are less likely to stay in the labor force as they age than their counter-
parts of a few decades ago. In 1950 45.8% of men and 9.7% of women over 65 were in the civilian labor
force; by 1990 the comparable figures had dropped to 16.4% of men and 8.7% of women®. Although dis-
aggregated data are not yet available for 1990, the 1980 Census showed that 16.7% of males 75-79 and
10.4% of those 80-84 were in the labor force compared to 6.1% and 3.7% of women in similar age groups.
These figures can be contrasted to the 1990 NPTS data in Table 4 which show a still further drop in labor
force participation: no more than 10% of men nor 4.2% of women 75-79 or 5% of men or 3% of women
80-84 were in the workforce.

Although labor force participation dropped, incomes increased substantially among all cohorts of the
elderly. The median income of those over 65 has more than doubled (in constant 1990 dollars) since 1959
(from $6,609 to $14,183 for elderly men, from $3,447 to $8,044 for elderly women). However, the
increases weren’t felt equally; the incomes of elderly women living alone increased only 13% in the same
period while those of Black women didn’t increase at all between 1979 and 198732, In general, those liv-
ing alone had the jowest median incomes; the majority of those over 75 who lived alone in 1990 had
incomes below $10,000.

Although almost four million seniors were poor in 1990, the poverty rate dropped substantially from
1959 when over one-third of all seniors were poor. In 1990 cnly 12.2% of seniors were living in poverty—
a rate roughly half that of the population as a whole. However, although women comprised 58% of those
over 65, they accounted for almost three-fourths of the poor elderly.

Table 4 Older People Still in the Work Force, by Sex and Cohort over
60, 1990
MEN WOMEN
AGE
COHORTS | Urban | Rural Urban | Rural
60-64 | 489% | 488% 329% | 27.7%
| i
65-69 263 | 218 146 | 133
I [
70-74 1491 142 19.1 | 82
I I
75-79 88 | 10.0 42 | 36
I ]
80-84 48| 2.8 28 | 3.0
! [
85+ 131 36 1.1 9

Source: Person Files
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In addition to other demographic changes, those who will be elderly in the next decades will have sub-
stantial higher educational attainment than previous generations. In 1989 only 55% of elderly people had
at least a high school education compared to 82% of those 25 to 64; 30 in 100 older people had completed
only the eighth grade compared with only 8 in 100 among those 25 to 64. The Census Bureau has com-
mented, “Improvements in educational attainment are likely to make notable differences in the interests of
the future elderly, their needs, and abilities.”

In fact all of the demographic changes described above will create an elderly population which will
differ notably from previous generations in many important ways: they will be wealthier and better edu-
cated, substantially more diverse, much more likely to be living in the suburbs, and more likely in their own
homes. All of these patterns will create important transportation differences and desires among older
Americans in the future.

Changes in Licensing Rates

One of the most significant changes of the last three decades has been the increasing use of the pri-
vate car by both older men and women. Figure 1 shows licensing data from the Federal Highway
Administration for men and women over 50 in 1984 and 1992; licensing rates have gone up substantially
for every cohort and far faster for women than for men. In 1992 over 98% of men and over 80% of women
60-69 had a driver’s license but women’s rates had increased 50% faster than men’s in the same time period.
However the most important message of Figure I is that licensing is almost universal among younger
cohorts of older women so that a) the traditional gap between the sexes is lessening considerably and b)
licensing will be close to universal for all seniors of both sexes by 2010.

The 1992 FHWA data in Figure 1 can be contrasted to 1990 NPTS data which tend to show slightly
lower licensing rates among comparable cohorts under 70. However the NPTS data shown in Figure 2 also
suggest that NPTS respondents over 70 were more likely to have {or report having) a driver’s license than
their national counterparts. For example, the FHWA data indicate that an average of 55.3% of women over

70 drive while only one NPTS cohort over 70 shows a rate that low.

Yet both data sets show the same clear trends: licensing will be very high among both men and
women who will be seniors in the next 30-40 years. By 2010 90% of women and almost 100% of men over
65 will be licensed drivers—drivers with over thirty years of driving experience.
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Figure 1 Licensing Rates Among Men and Women over 50, Using FHWA
Data, 1984 and 1992

70 & Over

1992 Women

1984 Women

Sources: FHWA, 1984 Highway Statistics, Table DL, Oct. 1985 and FHWA,
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Figure 2 Licensing Rates Among Men and Women, by Age, 1990 NPTS
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Travel Trends

Most of the travel patterns of the elderly are a direct result of the interaction of the key demographic
changes described above. As a group the elderly have more disposable income, are more likely to live in
low density places, and are more likely to have a drivers license than their counterparts of just a few decades
ago. Higher income, the ability to drive, and the need to use a car in suburban and rural areas where there
are no alternatives explain many of the patterns described below.

The following section presents NPTS data on the travel patterns of those over 65 and various indi-
vidual cohorts of the elderly, and then analyzes differences in those patterns by sex, license-holding, and
race and ethnicity.

Dependence on Private Vehicles

Between 1977 and 1983 the dependence of the elderly on the private car, as a passenger or a driver,
increased substantially in both urban and rural areas; the 1990 NPTS data indicate that these trends have
only strengthened. Table 5 indicates the travel mode for all urban trips while Table 6 illustrates the travel
mode for all rural trips. Both Tables clearly show that reliance on the private car has increased since 1983
for all cohorts of the elderly in both urban and rural areas. Given limited alternatives, it is not surprising
that auto dependency is even higher in rural areas—where no fewer than 85% of all trips are made in a pri-
vate vehicle. However, note that there is no cohort of the elderly who use the car for less than three-fourths
of all their trips regardless of where they live.

Conversely, transit use fell in urban areas from fairly low levels in 1983 to even lower levels in 1990—

no elderly cohort made more than 5% of their urban trips by transit, with the average closer to 2%. In rural
areas, however, transit ridership, while minuscule, was recorded for the first time. It may be that rurai tran-
sit options, particularly those geared at the elderly or those with disabilities, are becoming more available
or attractive.

Table 5 Urban Travel Modes for All Trips by Cohort over 60,
1983 and 1990
60-64 | 65-69 | 70-74 | 75-79 A 80-84 85+
MODE | 1983 1983 1983 1 1983 1983 1983
!
Private Vehicle | 87.19 | 92.9% )] 822% | 89.4% | 83.3% 89.7% || 81.8% | 87.0% || 75.7% | 82.6% || 74.6% | 76.5%
f ] I i 1 T
Public Tramsit| 25! 17( 34) 224 s4] 22§ 18] 4501 —| 10} 78, 29
T T T T 1 T
Taxi| 1] 41 2, 2 2y 313l s 14 8y -1 29
i I T ] R § i
Walking| 80| 46| 126 ] 73 101] 73] 126) 78{f 222 136 | 176} 162
T i T T i I
AllOthers| 23! 7| 16] S| w0, S| 34, 2 a1 20| 06! 15
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Table 6 Rural Travel Modes for All Trips by Cohort over 60, 1983 and

1990
60-64 , 65-69 | 70-74 | 75-79 , 80-84 85+
MODE | 1983 1983 1983 1983 1983 1983
Private Vehicle | 91.6% | 95.2%|| 89.7% | 94.7% || 87.5% | 95.2% || 88.7% | 93.2% || 82.2% | %0.5% || 802% | 86.3%
1 T T T T i
Public Transit| .| 2 -3 —i 5 - 4 -1 6 -1 34
T T 1 T ! 1
Taxi — S — -1 4l -1 3 - 23 - 17
] T I I ! T
Walking| so!| 41 49| 38| 19! 35( 78| 46{ 149! 66|l 53| 68
T 1 | 1 ! I
AlNOthers{ 34 5| 54| 2 6, 54 45, 15) 29} 00| 145, 18
Source: Trip Files,
Table 7 Percentage of Urban Shopping Trips Made by Alternative
Modes by Cohort, 1983 and 1990
Transit Walking Taxi
AGE ) —
COHORTS 1983 | 1990 1983 | 1990 1983 | 1990
60-64 20% | 1% 83% | 5.7% R
i [ i
65-69 19 1.2 13.8 | 68 — 1
i T 1
70-74 491 27 121 | 87 - 2
I 1 ) !
75-79 00 38 148 | 75 — 6
t | ) 1 i
80-84 0.0 | 5 388 | 147 — 0.0
| i T
85+ 166, 00 509 | 92 |15
Source: Unpublished data from 1983 NPTS, tape readable format, 1990 Trip Files.
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In 1990, as in 1977 and 1983, both urban and rural residents were more likely to walk than to use pub-
lic transit for trips not made by car—but the use of this mode fell by at least one third for most elderly trav-
ellers in urban areas and by one fourth for rural residents. Even though walking as a mode declined in
importance, the oldest travellers were more likely to make trips this way than younger seniors in both urban
and rural areas.

It is interesting that the use of the taxi was recorded for the first time in rural areas—for those over
70—and increased in importance slightly for some urban travellers. While the numbers are very small—
and could be sampling artifacts—the reported use of taxis in rural areas may, in fact, reflect the growing
development of rural public ransit systems which often contract with taxi providers. The same phenome-
non may be occurring in urban areas—where special transit operators often contract with taxi providers as
well—or there may be an increased use of the next-best substitute for the private car—the full-fare taxi.

The elderly’s dependence on alternative modes, however, was often greater for certain kinds of trips.
Strikingly, while most cohorts of the elderly made more of their medical and dental trips by private vehi-
cle than their other trips, they used the car less in 1990 than they had in 1983 for these kind of trips.

The patterns of urban shopping trips are somewhat different; as with medical trips, the overwhelm-
ing number of these trips were made by private vehicle but the dependence on the car went up for every
cohort of the elderly from 1983 to 1990. Table 7 shows that public transit use and walking for shopping
trips declined for almost every co-hort of the elderly. On the other hand, the use of the taxi for shopping
went up, particularly for the very old—although the numbers are not high.

Overall Trip Patterns

Elderly individuals have become more mobile over time as measured by both trips taken and miles
travelled. Between 1969 and 1990, men over 65 increased their miles driven by 55%, or over 2.1% annu-
ally, while women over 65 increased their miles driven by over 30%, or 1.2% a:mualiy”. Although the aver-
age elderly person took only 6% more trips in 1990 than in 1983, those trips were 19.4% longer; on aver-
age elderly individuals travelled almost 26% farther in 1990 than they had in 1983*,

This mobility is clearly linked to the growing dependence of the elderly on the car. Table 8 shows the
increase in miles driven for all travellers and for selected cohorts of the elderly. In the two decades covered

Table 8 Average Annual Miles Driven, by Driver Age, 1969-1990
1969 (1977,,1983,,1990

All Ages 8,685 || 10,006 || 10,588 || 13,181
60-64 8,112 8,002 8,568 || 10,314
65-69 5,850 6,277 6,804 8,347

70+ 4,644 4,828 4,348 6,138

Travel by the Elderly
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by these data, all Americans drove progressively more miles—with a substantial increase between 1983 and
1990. The average American drove almost 25% more miles in 1990 than in 1983; the younger cohorts of
elderly drivers also increased their mileage substantially but at a slightly slower rate—a little over 20% in
seven years. Remarkably, among those over 70 the increase in mileage was over 40%. (The drop in mileage
among those over 70 from 1977 to 1983 is generally considered to be a sample size problem.) NPTS data
show that rural seniors generally drove more than urban seniors of the same age-cohort.

Table 9 shows that the distribution of urban trips is remarkably similar for individual cohorts of the
elderly—and hasn’t changed substantially since 1983 for those under 80. Older seniors take a slightly
greater percentage of shopping trips than younger seniors and more medical trips—but even among those
over 85 not more than one trip out of fifteen is for medical purposes. Table 10 displays similar data for
cohorts of the elderly in rural areas.

Table 11 compares aggregate data for rural seniors to those for urban seniors; note that the general
patterns among seniors are roughly the same—over sixty percent of the trips of all cohorts of the elderly are
for shopping or social activities. However church-related trips account for a larger percent while medical
trips account for an even smaller percent of rural travel.

Table 12 presents data on the annual miles driven by age and sex and has several important messages.
First, the Table clearly illustrates that raral seniors generally drive more than urban seniors of the same age
cohort. Rural male drivers over 65 drive, on average, almost 8% more miles than their urban counterparts
while female rura] drivers generate almost 17% mote miles than their urban counterparts. Except for the
very oldest people, the discrepancy between rural and urban drivers actually increased as age increased;
rural men 80-84 drove 33% more miles than comparable urban males.

Second, the Table shows that men drive substantially more than women; among all those over 65,
urban men drive more than twice as far as urban women while rural men drive 92% more than rural women,.

Table 9 Distribution of Urban Non-Work Vehicle Trips, by Cohort
over 60, 1983 and 1990

60-64 65-74 [ 75-79 [ 80-84 85+

TRIP
PURPOSE | 1983 1983 1983 1983 1983

Shopping | 35.0% | 32.9% || 320% | 33.1% || 33.0% | 327% || 29.0% | 39.5% || 19.0% | 36.6%
T T T [

I
167 || se0 | 304

Combined Social | 330 | 301 || 310, 311 370, 27| 289
T
ﬂom{l-rmilngnane ~A N la T4k ) BN ke T4+ ] 18 N [ s L 4 1" N 414 & N N o
L AliE Y/ IFUDIECD3 Ll 2D ¥ L35 124 i Ai 12, 11D JAY ¥.0

-
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| |
| |
I T
| |
! |
! T
School/Church) 70| 67| 70} 70| 70, 67
I F
| |
I |
1 I
| |
| |

Jmi
o

l 7-
T

|

[ T

| |
|
|

55 10} 157

[ 1
|
[

| |
!

Medical| 30, 29| 30, 25| 80; 50| 20, 167| 70, 78
All Others| .| 11 41 9 oo} 23| 20 : 30 ) 20, 00
Source: Trip Files.
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Table 10

Distribution of Non-Work Person and Vehicle Trips, by Those

65+, 1990
VEHICLE PERSON
TRIPS TRIPS
Trip
Purpose {Urban|Rural | |Urban|Rural
Shopping | 34.1% | 29.9% 33.8% | 29.4%
Combined Social 29.5 27.2 30.6 29.3
Family/Business 24.6 29.1 234 28.7
School/Church 7.5 10.3 7.3 9.9
Medical 3.2 2.6 3.2 2.7
All Others 1.1 9 1.7 0.0
Source: Trip Files
Table 11 Distribution of Rural Non-Work Person Trips, by Cohort
over 60, 1890
Trip
Purpose |60-64 |165-69 |{70-74 |;{75-79 |180-84 85+
Shopping | 32.7% || 326% || 362% || 32.3% || 39.5% 32.7%
Combined Social 30.9 31.5 31.2 29.9 25.4 28.1
Family/Business 26.0 25.7 22,5 23.8 16.3 13.6
School/Church 6.4 6.8 6.6 6.5 10.3 17.6
Medical 2.9 23 2.7 4.9 54 7.0
All Others il ii 8 2.1 3.1 1.0
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Even within individual cohorts, there are striking differences; among those 75-79, for example, urban men
drove 116% more miles than comparable women.

Perhaps the most striking message of this Table is that very old people drive so far; for example urban
seniors over 85 are driving, on average, over 85 miles per week, a substantia} distance considering that they
rarelv make dnily work h‘ipsi Even women over 85 are driving a significant distance; rural women over 85
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are covering over 160 miles per month.

Suburban vs. Central City Patterns

Although almost three quarters of all elderly live in metropolitan areas, most of them actually live in
what can broadly be called suburbs; that is, either separate jurisdictions near or adjacent to major urban
centers, or, low density neighborhoods within large central cities but at some distance from the traditional
core. In the South and Southwest, for example, many large central cities have annexed most of their sub-
urbs; yet in spite of being legally within the central city, older Americans residing in such neighborhoods
often live at very low density, miles from downtown, having no alternatives to the car for meeting most of
their mobility needs.

Table 12 Average Annual Miles Driven, by Sex and Cohort over 60, 1990

URBAN RURAL
AGE
COHORTS Men | Women Men | Women
TOTAL 65+ 8,951 | 4,320 9,706 | 5,046
60-64 | 12,509 } 6,046 15,243 : 7,527
65-69 | 10,666 i 4,982 11,169 i 6,464
70-74 8,742 l} 4,561 10,703 E 4,665
75-79 7,675 : 3,554 8,312 : 3,917
80-84 5,028 i 2,591 6,680 lt 3,709
85+ | 4432, 1624 2,491 | 1,921

Source: Person Files
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Table 13 indicates the impact of residing in (generally) lower density places within metropolitan areas.
Overall, those over 65 living in the suburbs are more like their rural counterparts than their central city
neighbors: suburban women over 65 drive 6% more than central city women while suburban men drive
14% more than comparable central city men. The patterns are even sharper when the elderly are grouped
by cohort; for example, suburban men 75-79 drive 20% more, and those 65-69 7% more, than their central
city counterparts.

Moreover, the drop in miles travelled that comes with advancing age, is far greater, absolutely and rel-
atively, for the central city elderly under 80; central city men 75-79 drive 35% fewer miles than compara-
ble central city men between 65-69 while suburban men 75-79 drive 27% fewer miles than men 65-69 in
suburban areas. (The reverse tendency among those in the very oldest cohorts may be a sample size
problem.)

Table 14 examines the mode choice of elders living in different parts of metropolitan areas. As might
be expected, suburban elders are more likely to drive or ride in a car than their city counterparts. While the
vast majority of trips taken by all older people is taken in a private vehicle, suburban travellers are far more
dependent on the car. Surprisingly, walking is almost as important a travel mode for suburban elders (and
more important for all women than for men). Conversely, transit is not a major mode for any of the elderly
(who are more than twice as likely to walk as to take transit, even in ceniral cities) but transit use is higher
in central city areas than in the suburbs.

Table 13 Annual Miles Driven by People 65+ Residing in Different
iLocations, by Cohort, 1990

CENTRAL CITY SUBURBS RURAL
é'gf{ORIS Women Men Women Men Women Men
Total 65+ 4,054 8,697 4,630 9,235 5,046 9,706
65-69 4,683 10,327 5,311 11,083 6,464 11,169
70-74 4,069 8,417 4,819 8,838 4,665 10,703
75-79 3485 6,738 3,723 8,003 3,916 8312
80-84 2,959 5,100 1,843 4,944 3,709 6,680
85+ 1,914 4,668 1,650 5,630 1,922 2,491
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Table 14

3-24

Living in Metropolitan Areas, by Sex, 1990

Percentage of Total Trips by Selected Modes, People over 65

CENTRAL
CITY SUBURBS
Men | Women Men | Women
PRIVATE VEHICLE
Percentage 88.5% | 85.1% 91.5% | 89.1%
N 1604 | 1787 1384 | 1432
TRANSIT
Percentage 3.3 33 1.3 1.7
N 60 69 19 28
WALKING
Percentage 7.0 10.2 6.7 8.0
N 126 214 101 128
TAXI
Percentage 3 8 1 3
N 6 16 1 4
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Contributing Elements

The elderly are not a monolithic group; the section above analyzed differences in travel behavior by
cohort and residential location. However, the socio-demographic data presented in the first, introductory,
part of this report suggest that sex, race, and ethnicity may create significanily different travel patterns
among elderly travellers. The following section evaluates differences in key measures of travel behavior
first by sex, then by license holding, and then by sex, race, and ethnicity.

It is important to note that disaggregating the NPTS data to this level sometimes creates cells with a
very small number of respondenis. Therefore, interesting or even counter-intuitive findings could well
reflect a sample size problem.

Differences by Sex

The more aggregate data above have already shown some important differences between male and
female sentors. This section focuses more clearly on differences in an array of indicators of travel behav-
ior. First, Table 15 shows that while women and men’s travel mode choices are similar, they are not the
same. Both men and women depend on the car for the overwhelming percentage of their trips; however
wormen are shightly less dependent—although not as much less as might be expected given licensing (and
income) differences. Other NPTS data show that although 10% fewer women 65-69 and 30% fewer of
those above 70 had a license, they were almost as likely to take their trips in cars as comparable men, clearly
mMore as a passenger.

Although women were slightly more likely to use public transit and taxis, the largest and most impor-
tant difference between men and women lies in the use of walking as a purposeful mode—women walked
for the trips which they did not take in a private vehicle.

Table 15 Travel Modes for All Trips by Sex for Those over 65, 1990
URBAN RURAL
MODE Men | Women Men | Women
Private Vehicle | 88.3% || 89.9% : 86.8% 94.0% || 95.0% | 93.1%
] [
Public Transit 2.5 24, 26 5 2 7
I I
Taxi 4 2 | 5 4 3 | 5
I ]
Walking 8.1 6.8 } 9.2 4.1 2.6 : 5.6
I I
All Others - - : - —— - i -
Source: Trip Files
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Table 16 presents data on differences in the distribution of person and vehicle trips for men and
women in urban areas. Although there are differences, they are not large; the relative importance of the var-
ious trips is almost identical. Men make only slightly fewer shopping trips and slightly more social trips
while women make slightly more church-related and medical trips. Given how many trips of both sexes
are made in a private vehicle, it is not surprising that vehicle and person trip distribution are almost the
same.

Table 17 examines three indices of travel behavior: daily person trips, daily person miles, and daily
vehicle trips. Here the differences between the sexes are far more clear cut. Men over 65 take more per-
son and vehicle trips and cover more miles than comparable women in every cohort of the elderly. Qverall,
elderly men make 24% more person trips, travel 19% more miles, and make 94% more vehicle trips. The
gap between the sexes widens after 75; for example, there is a 12% difference in person trips among those
70-74 but a 67% difference among those over 85. The differences are greatest for vehicle trips; men 80-
84 make four times the vehicle trips made by comparable women.

Table 17 also has another clear message; trip making declines substantially as people age, with the
biggest decline seen among those over 85. Men 65-69 make more than twice the number of person trips
travelling more than three times the number of miles as men over 85. Women 65-69 make almost four times
the number of person trips and nine times the number of vehicle trips as women over 85. Interestingly
between 65 and 75 men’s travel dropped faster than women’s on all three indices.

Table 18 presents similar data for rural areas. Although as a group both elderly men and women in
rural areas make fewer person trips and roughly the same number of vehicle trips as their urban counter-
parts, they travel more miles. However, most of the same trends identified above can be seen in rural pat-
terns: travel declines as people age, men’s initially declines more than women’s, and there are important
differences between the sexes in all age-cohorts.

Table 16 Distribution of Urban Vehicle and Person Trips Without Work
Trips by People 65+ by Sex, 1990

VEHICLE TRIPS PERSON TRIPS

W e T
PURPOSE Men | Women Men | Women
Shopping | 34.1% || 33.6% | 34.4% 33.8% || 33.0% | 34.5%
Combined Social | 295 30.5 E 28.6 30.6 31.8 % 29.6
Family/Business 24.6 26.2 i 23.1 23.4 25.1 E 22.0
School/Church 7.5 5.9 i 8.9 73 5.6 i 8.7
Medical 3.2 2.8 i 3.6 32 2.7 i 3.7
All Others 1.1 1.0 i 1.4 1.7 1.8 i 1.5

Source: Person Files.
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However, there are some interesting differences between urban and rural elderly travellers. First,
urban men below 70 make more person and vehicle trips than their rural counterparts but the reverse is true
after 70. Second, travel declines among women more rapidly with age than it does in urban areas, which
may more clearly show the drop caused by stopping work. For example, rural women’s person miles
dropped almost 33% from 60-64 to 65-69 while urban women 65-69 actually travelled more than slightly
younger women!

The impact of License Holding

Ch nf tha laeoca Aiffaranmas fesan aha ofur nd wwrnarman amana tha Aldae alda
uUll.l.v L LW lmsv LE 1P WA Q¥ 3 L WF, } \wyll (-I.UU\‘U} U\Jl—"vuull ‘.l.‘\all a.].].u YYURliwil qu..l.Ul.is LiAy- U.lu\.r‘ ULUL.{I,] 111“]

reflect differences in license holding since less than 60% of female NPTS respondents but over 70% of male
respondents over 70 have licenses. Figure 3 shows the travel behavior of urban men and women over 60
by their license holding status. In urban areas, in every age category men with lcenses make more person
trips than women with licenses and the differences intensify with increasing age. However, the differences
between those without licenses in urban areas move in unexpected directions. Women between 65 and 74
and over 8Q who do not have licenses travel more than comparable men.

Figure 4 shows comparable data for elderly people in rural areas displaying some interesting contrasts
to urban data. Men with licenses travel more than women with licenses but only until the age of 80 when
older women with licenses travel more than comparable men. However, the gap between licensed men and
women younger than 80 is greater in rural areas than in urban areas. In short, having a license explains

Table 17 Key Parameters of Urban Travel, by Sex and Cohort over 60,

1990
AVERAGE AVERAGE AVERAGE
DAILY DAILY DAILY
PERSON MILES VEHICLE
TRIPS TRAVELLED TRIPS
AGE
COHORTS Men | Women Men | Women Men | Women
Average 65+ 223, 180 16.02 | 13.48 182 | .04
60-64 3.00 | 248 2852 | 1646 257 | 154
| 1 !
65-69 264 | 226 20.01 | 2046 222 | 121
1 f i
70-74 226 | 201 1421 | 1497 1.86 |  1.07
| ! T
75-79 1991 160 1431 | 9.33 156 | 92
T T I
80-84 1.56 1 108 1411 | 357 114 | 50
i ] 1
85+ 1.10 | 66 411 252 73| 14
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Table 18 Key Parameters of Rural Travel, by Sex and Cohort over 60,

1990
AVERAGE AVERAGE AVERAGE
DAILY DAILY DAILY
PERSON MILES VEHICLE
TRIPS TRAVELLED TRIPS
AGE
COHORTS Men | Women Men | Women Men | Women
i
Average 65+ 219!  1.69 23.88 | 13.49 1.82 | .98
60-64 279 253 3225 | 2429 251 | 157
] T i
65-69 246 | 210 2741 | 1827 211, 129
T T T
70-74 247 207 23.64 | 1559 215 | 129
T i 1
75-79 210 131 27.57 | 10.63 174 | 60
. _ L2 N | L
80-84 155 110 1236 | 6.78 109 | .59
T I B I
85+ 65 | 73 1073 | 5.16 36 | 23

o .

Source: Person Files.

Figure 3 Daily Per Capita Urban Person Trips, by Sex and License
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some but not all of the differences between men and women’s travel rates in urban areas and far less of the
differences in rural areas.

Table 19 shows the impact of having a license by calculating the increase in trip making that accom-
panies license holding among urban elderly travellers. Clearly, having a license substantially increases the
number of trips and miles travelled. However, it is interesting to note that having a license has more impact
on the trip rate of men but on the miles travelled by women. Overall both the trips and miles of men over
65 almost double when they have a license but the trip rates of women only (1} go up 135%.

The Table does clearly show how much impact the license—or the physical and financial ability to
drive and maintain a car—-has on much older people: men over 85 with licenses travel three times as much
as men without licenses while women over 85 with licenses travel almost ten times more than those
without.

Tables 20 and 21 show the actual person trip rates of older men and women who do and do not have
licenses; the former presents urban data and the latter presents rural data. The specific data make clear that
the most significant drop in travel occurs at the age of 80 for both men and women and in both urban and
rura] areas (with the exception of rural women over 85).

Figure 4 Daily Per Capita Rural Person Trips, by Sex and License
Hoiding
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Table 19 Increased Travel by Urban License Holders, by Sex, 1990

MEN WOMEN

corORTs | Fon | Mo | | Hemn | R
TOTAL 65+ | 1859% |, 199.1% 135.5% | 216.2%
60-64 108.8 i 219.3 122.8 f 105.3

65-69 | 1663 | 555 932 | 2321
7074 | 888 | 9438 722! 143

75-79 135.9 i 832.4 161.4 i 303.8

80-84 243.4 I% 293.1 140.6 !: 466.0
85+ 288.9 i 318.3 166.7 E 909.8

Source: Person Files
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Table 20 Daily Per Capita Person Trips, by Sex and License Holdlﬁg,

Urban

MEN WOMEN

COHORTS | wn | ot | [y | o
65+ 243 | .85 229 96
60-64 3.09 : 1.48 283, 1.27
65-69 2.77 ]: 1.04 2.57% 1.33
70-74 2.36 f 1.25 2.29f 1.33
75-79 2.17 : 92 2.17 : 83
80-84 1.82 f 53 1.545 .64
85+ 1.75 E 45 1.28 i 48
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Table 21 Daily Per Capita Person Trips, by Sex and License Holding,

Rural
MEN WOMEN
CO?{((})IIE{TS With | Jionout With | yiout
65+ 231, .95 208, .81
60-64 | 286 50 267 1.64
65-69 | 249 | 177 228! 131
7074 | 255 | 121 230! 89
7579 | 228 | 1531 84
80-84 | 1.63 i 1.00 167! 48
85+ 75 47 129! st

Source: Person Files

Race and Ethnicity

There is growing evidence that younger travellers with different racial and ethnic backgrounds
have different travel patterns—patterns which they may well retain as they age. Moreover, a body of
work shows that ethnic families behave differently toward their elderly relatives, creating different expec-
tations among seniors about the travel and other assistance they will get from family members.
Therefore, this sub-section evaluates the impact of race and ethnicity on travel patterns.

The relevant data in the NPTS are organized to include Hispanics, who can be of any race, and then

separately, White, Black, and races Other than White or Black. For purposes of comparison, these data are

| shown together in the Tables in this section. Note however, that 1) data on Hispanics were originally com-
| piled separately, and 2) that there are Hispanics among both the Black and White data shown in these
‘ tables—in other words these are not mutually exclusive categories.
|
\

Table 22 first introduces the issue of race and ethnicity. The data clearly show that all ethnicities and
races other than whites depend significantly less on the private vehicle—although most trips are still made
in a car and all elderly people are more likely to walk than to take transit. Interestingly Hispanics and Blacks
are more likely to use a taxi for their trips than whites, but the numbers are still small.
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Table 22 Urban Travel Mode for All Trips, Those over 65 by Race and
Ethnicity, 1990

HISPANIC
MopE | (AmRace) | | WHITE | BLACK | OTHER
Private Vebicle |  81.4% | | 899% | 703% i 704%
Transit 4.0 1.5 13.6 14.0
Walk | 113 76 1 146 | 134
Taxi 6 4 8
All Others 27 6 a1 22

Source: Trip Files.

Table 23 analyses the travel mode chosen by elders of different races and ethnic backgrounds for two
trips which account for almost 70% of non-work travel—shopping and family/personal business. As in the
aggregate totals, whites use the car for a greater percentage of these trips and are less likely to walk than
those of other racial or ethnic backgrounds. Interestingly, there is some difference in mode choice for the
two trips; for example, Blacks make just under 71% of their shopping trips but almost 77% of their fam-
ily/personal business trips using a private vehicle. In fact, in all cases elderly travellers are more likely to
use alternative modes for shopping, usually walking (although seniors of races other than Black or White
are more likely to use transit if they don’t go in a car).

Table 24 disaggregates these figures further to examine differences between the sexes. As in the
Tables above there are major differences between white seniors and those of other racial or ethnic back-
grounds but there is far less difference between men and women within each group, with one exception:
Hispanic women are significantly less likely to use a private vehicle than are comparable men.
Interestingly, women of all backgrounds are more likely to use taxis and generally more likely to use tran-
sit than comparabie men, with one exception: Black older women use transit for slightly fewer of their trips
than Black men.

Table 25 analyzes the travel mode chosen by elderly of different backgrounds for the two major non-
work trips—although it should be noted that there are sample size problems in this level of disaggregation.
Again, most of the patterns seen in the Tables above are seen here but it is clear that there are important dif-
ferences between men and women within each group and between types of trips. First, some of the differ-
ences between whites and all other seniors are now seen to be as much the differences between the sexes
within each group. For example, for personal/family business trips Hispanic women are substantially less
likely to travel in a car than are Hispanic men. '

Conversely Black senior women are more likely to use a car for shopping trips than comparable men.
Hispanic older women are much more likely to use a taxi for shopping trips than any other men or women
while Black women and those of other races are substantially more likely to use transit for shopping.
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Table 23

Travel Mode for Urban Shopping and Family/Personal Business
Trips, Those 65+, by Race and Ethnicity

HISPANIC
MODE Shopping | Business Shopping | Business | Shopping | Business | Shopping| Business
Private Vehicle | 80.6% ! 85.0% 90.6% | 91.3% | 70.7% | 76.7% | 70.3% | 77.8%
| | | |
T T B
Transit 56| 33 1.1 | 5| 114 | 137 ] 189 | 148
1 T T - I
Walk 1.1 117 77 | 82 163 |, 96 81, 74
T T T T
Taxi 28! — 2| 3 e | - -
T | i T
All Others 00 00 4 00 1.6, 00 27, 00
Bource: Trip Files.
Table 24 Urban Travel Mode for All Trips, Those over 65, by Sex, Race,
and Ethnicity
HISPANIC
(Any Race) WHITE BLACK OTHER
MODE MEN | WOMEN MEN |WOMEN| MEN |WOMEN| MEN |WOMEN
Private Vehicle | 85.6% | 74.2% 91.6% | 88.4% | 71.0% | 69.7% | 70.7% | 70.0%
T [4 B T — i
Transit 36 46 141 17 13.7 ! 135 121, 163
T T - T o 1
Walk 9.0, 152 62, 87| 137 | 154 141 | 125
Taxi i1 2! 5 1l 14 ~ 12
T T ¥ j
All Others 1.8 45 6 | 7 1.6, 00 31 00
Source: Trip Files.
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Table 25 Urban Travel Mode for Selected Trips, Those over 65, by Sex,
Race, and Ethniclty

PRIVATE
VEHICLE TRANSIT WALK TAXI OTHER
Raceand Sex  |Shop. | ‘e | Shop. | Bus. |Shop. | Bas | Shop. | e, | Shop. |
C MEN | 81.8% | 94.9% 0.0%5 51% | 182% 00%| i | 00! o0
repee WOMEN | 786! 667| 143] — —i 33| 71 - 00 00
‘3 ﬂ‘p MEN | 93.1 962 8 6| 56i 29 zq 3 3
VAL woMEN | 885 923 14 21| 95 47| 31 6| 3 3
BL &C y  MEN| 768 763| 36 158 1611 79 3 0.0
AUR women | 657! 771 17.95; 114] 164} 114] @ — 0.0:; 1
O’H' ) MEN | 7781 790 11.1§ 158 11i 53| i o.oé 0.0
N women | 632 750| 2631 1250 530 125) | | s2. 0o

Table 26 evaluates whether these racial/ethnic as well as gender differences are seen in other measures
of urban travel; the Table summarizes the daily travel patterns of various groups of older men and women.
White seniors of both sexes make more vehicle and person trips and travel more miles than other racial and
ethnic groups (with the single exception of vehicle trips by men of other races). At the same time, women
make fewer trips and travel fewer miles than comparable men in all but one of the groupings. However
because white seniors travel so much more than other seniors, white women make more person trips than
men in any other group.

The Table also shows that the gap in travel between the sexes is not uniform across racial and ethaic
groups; in general white men and women are more similar than are the sexes of other racial and ethnic
backgrounds. For example, white senior women travel 86% of the person miles of white men but Black
women travel only 50% of the person miles of comparable men. White older men make 21% more daily
person trips than comparable women but Hispanic older men make more than twice the person trips of com-
parable Hispanic women (compared to Black men who make 47% more trips than Black women).

Income Effects

Since we know that there are great income disparities among those over 65—~with women and minori-
ties more likely to be poor—it is possible that some or all of the differences seen in the previous sections of
this paper actually represent differences in income rather than the impact of sex or racial/ethnic background
or residential location. This section evaluates the impact of income on travel differences among those Iiv-
ing in urban and rural places, the sexes, and those of different racial and ethnic backgrounds. Unfortunately
examining travel differences by income as well as residential location, etc. creates fairly small samples,
especially at the extremes of the spectrum. Therefore, it is often difficult to know if variations from over-
all trends result from sample size problems or represent genuine differences in travel behavior among dif-
ferent groups of older Americans.
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Table 26 Key Parameters of Urban Travel by Those 65+, by Sex, Race,
and Ethnicity, 1990

DAILY DAILY
PERQON PERCON VEHICT B
A KABLTRFLY A EA4BRRLTFCFLY Y R EAAN R 2B

TRIPS MILES TRIPS

Race Men (Women| Men : Women| Men | Women

HISPANIC | 1.88 92 | 7631 425 | 1311 46

(All Races)

WHITE 2.29 1.89 | 16.83 | 14.58 1.91 1.02

BLACK 1.73 1.18 9.45 4.69 1.17 41

OTHER 1.65 1.10 8.53 8.50 .98 38

It is generally thought that as income increases so do a) overall travel and b) use of the car. Table 27
shows that traditionai ideas aboui the effect of income on the iravel patterns of oider Americans hoid in the
aggregate, although there are meaningful differences between otherwise comparable rural and urban areas.
The Table gives the average annual miles driven by each of 11 income groups; overall both urban and rural
travellers drive more with increasing income. Older urban travellers with household incomes over $70,000
drive 233% more miles than those with incomes under $5,000 and 34% more than those with incomes
between $25-30,000. In rural areas those with incomes between $25-30,000 drive 3,555 more miles a year
than those with incomes between $10-15,000 and 895 fewer miles than rural elders making over $70,000.

Table 28 questions whether income differences explain the travel differences seen earlier between men
and women. The Table’s data confirm that, in general, there is a positive relationship between income and
travel use for older Americans of both sexes; as household income rises so do personal trips and personal
and vehicle miles for both men and women. However, 1) the increase in travel and auto use is far greater
for men than for women, and as a consequence, 2) there are important differences between comparable men
and women.

At the very lowest income level women make more trips and travel longer; under $10,000 they pro-
duce more person miles as well. But at almost all other income levels men travel much longer and more
often in a vehicle; for example, men in houscholds with incomes between $20-25,000 rake almost 12%
more person trips, travelling 8% more person miles and 182% more vehicle miles (making 115% more vehi-
cle frips) than mm?arnhle older women,

It is among households with incomes between $30-60,000 that we see the most interesting differences
between men and women. While total average vehicle miles continue to rise substantially with income
among men, they actually fall for women. In addition, women don’t exhibit as clear a relationship between
personal miles and vehicle miles travelled as comparable men; for example older women in households
making between $30-40,000 travel almost five times (ie 500%) as many personal as vehicle miles daily™.
No income grouping of men over $5,000 travel as much as 50% more personal than vehicle miles.
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Table 27 Average Annual Miles Driven by People over 65 in Urban and
Rural Areas, by Income, 1990

URBAN RURAL

Household Average Average
Income N Miless | N Miles

Under $5,000 15 2,986 35 2,434 -
$5-10,000 186 4,251 153 4,419
$10-15,000 213 4,455 191 6,815
$15-20,000 217 6,543 172 7,015
$20-25,000 166 7,300 112 8,125
$25-30,000 139 7,385 98 10,367
$30-40,000 242 7,368 148 10,394
$40-50,000 117 8,258 61 9,207
$50-60,000 75 7,731 32 8,178
$60-70,000 55 10,107 18 8,444
$70,000+ 97 9,932 42 11,262
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Table 28

Income, 1990

Key Parameters of Urban Travel by Those over 65, by Sex and

PERSON PERSON VEHICLE
TRIPS MILES MILES

Household
Income M F | M F M F
Under $5,000 69 1.02 | 158 200 75 99
$5-10,000 1.88 1.52 6.09 7.93 5.29 3.89
$10-15,000 1.77 171 ) 1277 645 | 1085  3.16
$15-20,000 195 188 | 1933 2168 | 9.62  3.98
$20-25,000 251 225| 1724 12.84 | 11.85 _ 4.20
$25-30,000 2.67 224 | 17.71 15‘.—08 12.82 7.24
$30-40,000 2.59 252 | 1549 2865 | 1292 ) 5.84
$40-50,000 310 200 | 1485 1345 | 12.80 j 5.73
$50-60,000 265 238 | 23.67 992 | 1792 390
$60-70,000 2.98 1.72 | 38.19 2870 | 27.68 6.05
$70,000+ 2.71 176 | 29.19 36.79 | 25.87 5.62
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Suburban elders are better off financially than those living in the centra] cities so Table 29 questions
whether the aggregate differences seen in previous sections are actually the result of income differences
between metropolitan elders. Although there are clearly sample size issues, the Table shows, that as in pre-
vious analyses, men and women have different driving patterns and the gap between the sexes is greater at
higher household incomes. But the more important point made by this table: in all but the highest and low-
est income categories suburban men drive more, often substantially more, than their central city counter-
parts. For example, suburban men with household incomes between $25-30,000 drive 55% more miles than
their suburban counterparts. (The differences at the extremes of the income scale may result from sample
size problems). ‘

The Table also shows that suburban women also drive more than comparable central city women in
all but three income categories although the gap is not generally as wide as that seen among men. For exam-
ple, suburban women with household incomes of $40-50,000 drive 44% more miles than comparable cen-
tral city women; however among those with incomes between $25-30,000, suburban women drive only 7%
more than their central city counterparts.

Table 29 Annual Miles Driven by People 65+ Living In Urban Areas, by
Sex and Income, 1990

CENTRALCITY SUBURBS

WOMEN MEN WOMEN MEN

Miles N Miles N Miles N Miles N
Under $5,000 | 1,043 71 5500 2 2,567 3| 4167 3
$5-10,000 3,059 76 | 4,986 54 4,883 36| 5,655 36
$10-15,000 3,901 66 | 5,714 61 2,300 49 | 6,223 49
$15-20,000 4,230 59 | 4,230 60 | 4,547 40 | 7,224 40
$20-25,000 3,765 41| 9,673 48 4,034 35 | 10,761 35
$25-30,000 4,077 33 | 7,055 30 5,585 30 | 10,955 30
$30-40,000 5,237 66 | 9,118 57 4,606 55| 9,834 55
$40-50,000 4,228 2| 9,762 42 6,080 21 | 10,482 2
$50-60,000 4,433 18 | 9,175 20 5,465 14 | 10,436 14
$60-70,000 6,400 11| 14,923 13 6,600 12 | 11,174 12
$70,000 Plus 5925 20 | 18,760 26 3,577 22! 9,605 22
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Table 30 aggregates income groupings in order to ook at the impact of income on the racial and eth-
nic differences seen in earlier sections of this report; because of sample size problems, without such group-
ings there are very few other-than-White respondents in each income category. The Table shows that there
is clear and positive relationship between household income and average annual miles driven by older men
and women in most racial and ethnic groups; in general as income rises so do miles driven.

However, there is a substantial difference between White men and all other men; their average milage
starts higher and climbs more quickly with income. White men in households making under $20,000 travel
63% more miles than comparable Hispanic men and 36% more than Black men. At household incomes
between $20-40,000, White men travel 177% more miles than comparable Hispanic men and 79% more
than Black men, Most telling: while White men in households making over $40,000 drive 4,650 (or 64%)
more miles than comparable men with incomes below $20,000, the difference among Blacks is only 1,065
miles or 20% more.

The Table also shows that household income does not appear to explain the differences among men
and women in the same group nor between groups of older women. In almost all income groupings men
drive substantially more than comparable women (with two exceptions); for example, Hispanic older
women in households making over $40,000 drive, on average, 64% fewer miles than comparable men.
White women from such households drive 56% less than comparable men—but also 57% less than com-
parable Other women and 17 % less than Hispanic women.

Table 30 Average Annual Miles Driven by People 65+ Living in Urban
Areas, by Sex, Race, Ethnicity, and Income, 1990

HISPANIC WHITE BLACK OTHER
INCOME N Miles N Miles N Miles N Miles
Under $20,000 _
Men 27 | 4,482 669 7,295 57 | 5,374 29 4,513
Women 35 | 3,385 1,102 3,920 112 | 4,633 29 3,950
$20-40,000
Men 16 | 3,983 552 | 11,029 25 | 6,158 18 3,873
Women 19 | 4,156 589 5,151 19 667 15 7,400
Over $40,000
Men 7 117,571 310 | 11,945 15 | 6,439 11 | 14,889
Women 11 | 6,083 282 5,218 _ 19 | 3,300 17 8,188
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Figure 5 illustrates the average daily person trip rates of women from various backgrounds in the three
aggregate income groupings; as expected, travel goes up as income goes up. However, the increased num-
ber of daily trips is very small for Hispanic elders (from 1.26 to 1.27) and not much greater for Black elders
(from 1.2 to 1.4). It is clear that the daily trip rate for White women is substantially higher than all other
ethnic groups, with the largest difference in the $20-40,000 range. However even at household incomes
above $40,000 White women make 65% more trips (2.1) than Hispanic women (1.27) and 50% more trips
than Black women (1.4).

Figure 6 is the comparable figure for men from various backgrounds; here the patternt is not so clear.
It is only among White older men that we see the expected relationship between increasing income and
travel; among other-than-White male elders the highest trip rate is at the low-middle income grouping.
‘White men generally have higher trip rates than other men regardless of household income but at incomes
between $20-40,000 the gap is much less than that seen among older women. The gap between White and
all other men is also slightly less than that experienced by women at incomes above $40,000; in that income
group White older men make 3.02 trips per day, 62% more trips than Hispanic (1.86) and 67% more trips
than comparable Black men (1.60).

The two Figures taken together also show that, regardless of household income, older women gener-
ally travel substantially less than comparable men. At incomes below $20,000 White women make 1.66
trips per day compared to 1.98 trips by White men; at incomes above $40,000 White women make 2.10
trips compared to 3.02 trips made by men. Only at incomes below $20,000 do Hispanic women make more

Figure 5 Average Daily Person Trips, Total, by Women over 65, by Race
and Ethnicity, 1990

PERSON
TRIPS
it
2.5 %
2 S
1.5t -—-"-’-‘;----
I e . -—_: -
1 ’-___-_______
0.5 : . —
Under $20,000 $20-40,600 Over $40,000
HOUSEHOLD INCOME
e White wmmwm Black @ ----- Other Hispanic

Travel by the Elderly 341




Figure 6 Average Daily Person Trips, Total, by Men over 65, by Race and
Ethnicity, 1990
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trips than Hispanic men; at incomes between $20-40,000 Hispanic women make 1.16 trips compared to
2.90 trips made by Hispanic men.

However the most important message of these figures is that there are racial and ethnic differences in
travel among older Americans which are not explained by household income. Income does have some of
the postulated effect—travel increases as income does—but other factors also seem to be at work.,

However, it must be noted that the aggregations shown in these graphics are very gross; it is possible
that certain groups are disproportionately represented in the lower end of each income grouping. Moreover,
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1) the numbers of other-than-Whiie elders are relatively small, 2) there is no control for age although we
would expect that more of the women are very old (trip-making declines with age regardless of income),
and 3} we have not taken account of differences in residential living patterns (ie it is possible that certain
groups are more likely to live in denser central cities which would more affect their trip length and choice
of mode). Thus the way the data are grouped could, in fact, be “creating” the results rather than demon-

strating actual differences among the elderly.

In summary, however, the data in this section suggest that household income does not explain all or
even a great deal of the differences described earlier between older men and women, and among elders from
different ethnic and racial backgrounds.
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Findings and Conclusions

Summary

The elderly are the fastest growing component of the U.S population and the very old are the fastest
growing component of the elderly. Most elderly people today are drivers and over three fourths live in low
density suburban or non-metropolitan places—places where the use of the private car is either encouraged
or absolutely necessary. Although a declining percentage of the elderly live in rural areas, there is often a
high concentration of eiderly in the rural areas where they do live—areas where they face severe isolation
if they lack fransportation options.

The diversity seen among younger Americans is increasingly being seen among those now eldesrly and
there is little doubt that it will increase in the future. Cultural and ethnic preferences have important trans-
portation implications; people will bring to their senior years the social, personal, and recreational patterns
shaped by these preferences—including their traditional travel patterns—which include a very significant
dependence on the private vehicle.

Over the last three decades the overall physical, educational, and financial status of the elderly has
improved markedly but women and people of color have not shared proporiionaiely. Women comprise ihe
largest component of the very old and the largest component of those living in poverty. Elderly women are
many times more likely fo live alone and rent rather than own their homes. All of these socio-economic
factors also have important transportation implications.

The 1990 NPTS data show an elderly population whose reliance on the car has become more intense
since 1983; no cohort of the elderly took less than 75% of all trips in a private vehicle as either a passenger
or driver. Conversely, the elderly were even less likely to use public transit for their trips than ever before;
no cohoit of the elderly used transit for more than 5% of their trips and the average was substantially less.
Although watking was the mode of second choice, its importance fell by one-third in urban areas and one-
fourth in rural areas.

Linked to the use of the car is the increasing mobility of the elderly; the elderly as a group drove 20%
more miles than they had in 1983 while those over 70 drove 40% more. Even the very old were driving a
substantial number of miles each day. Rural elders were even more mobile than their urban counterparts
and the gap tended to increase as both groups aged. On the other hand, it was clear that trip-making dropped
substantially as people aged, with the biggest decrease occurring when people hit 85.

The NPTS data also show that there were important travel differences between the travel patterns of
older men and women. Overall, elderly men took 24% more person trips, travelled 19% more miles, and
made 94% more vehicle trips than elderly women. In spite of these differences, and even though fewer
older women had licenses, women took almost as great a percentage of their trips in a private vehicle.

The data clearly show that having a drivers license is associated with substantial increases in the num-
ber of person trips and person and vehicle miles—the trip rates of men with licenses was almost double
those of men without. The impact was especially important for the very old—men over 85 with licenses
made three tirnes as many trips as compatable men without licenses.

The NPTS data also show that Whites are substantially more dependent on the private car than are
Hispanics, Blacks, or other races—although all groups make more of their trips in a car than any other
mode. White seniors of both sexes make more vehicie and person irips and iravel more miles ihan any other
ethnic or racial grouping. Moreover, white men and women have more similar patterns than the sexes
within other groupings; White men make 21% more person trips than comparable females but Black men
make almost 100% more trips than Black women.
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QOverall, older Americans exhibit some common transportation patterns—but beneath the aggregate
trends are variables either moving more slowly for some groups of the elderly or actually moving in a dif-
ferent direction. Ultimately, the elderly are as diverse in their travel patterns as they are in their lifestyles. It
seems clear that different experiences, resources, and expectations have, and will continue to, create wide
variations in the transportation patterns and needs of those over 65 in the next century.

Implications of Trends in the Elderly Population

These findings raise several major questions. First, to what extent are the differences among the
elderly a function of choice and to what extent necessity? Are older people being forced to drive, or use
transit, or to walk for the lack of an alternative that they would find preferable? If we know that people
would actually prefer, for example, to walk for more of their trips, public investments in sidewalks and other
pedestrian facilities, not to mention longer term land use changes, would make more sense than compara-
ble investments in transit service. If we know that older people would prefer to drive for as long as possi-
ble, we may make other investment and policy choices. And, if some seniors would prefer to walk while
others would prefer to drive, we have still a different set of (difficult) choices.

Second, we need to know if current sex, race, and ethnic differences in travel patterns are an artifact
of a different (older) generation or if they are a reflection of important cultural norms and expectations held
by younger cohorts of the population. In the future will older women continue to drive less even if they
have a license or are the lower travel rates among those now elderly simply “left over” from the days when
women didn’t travel as much? Are the differences in travel rates between Hispanic men and women part
of a cultural preference that is seen among younger Hispanics? Will people of color always rely less on the
private vehicle than Whites?

Third, it would be very useful to know if the upward trends among the elderly in all aspects of travel
will continue, and if they will continue, what the intensity of growth will be. At some point, the total rate
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the same for all groups of people in all settings?

Fourth, what is and will happen to older people living in low density places when they can no longer
drive? No matter what their race or ethnic background elderly people take the majority of their trips in a
car. Those who do not, or chose not, to drive are often given rides by other elderly people; sadly, one senior
driver losing a license (or the ability to maintain a car) may create serious mobility problems for several
other elderly travellers. What can possibly substitute for the level of mobility provided by the private
vehicle?

Tahla 31 attemnts to oive some dimencion o the nroblem of seniors Incino their ahilitv to drive (nr
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find or ask for rides). The Table shows an analyses which computes how iong it would take a senior to
make his or her average shopping or medical or family business trip by car, by a high level transit system,
and as a pedestrian. Although the table obscures some important variables (including the ability to substi-
tute a closer store or doctor when driving skills are lost), the numbers should give us pause. Older
Americans could simply not walk to meet any of these important needs—all of the times involved seem
beyond the realm of possibility.

The Table shows that fairly high level transit service isn’t much help either. The transit column, merely
for the purpose of analysis, assumes a ubiquitous route network which comes no farther than one block from
where a person lives and one block from where s/he wants to go, and which requires no transfer. Even in
the unlikely event that cities could provide that level of service, the transit alternative is a very poor substi-
tute for the car. Almost every trip would take a half hour on the bus but only a few minutes in a car
Moreover, trips for groceries or to the doctor don’t seem very amenable to traditional transit use.
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Table 31 Estimated Travelling Time for Selected Trip Purposes, by
Alternative Modes in Urban Areas, 1990

MINUTES CONSUMED BY
AVERAGE ALTERNATIVE MODES
PERSON Ubiquitous
Trip Purpose By Sex MILES Car Transit |, Walking
3.58 7.2 28.2 71.6
SHOPPING e
Women 3.56 7.1 28.1 71.2
PERSONAL/ Men 6.10 12.2 33.2 122.0
FAMILY
BUSINESS Women 7.17 14.3 35.3 1434
MEDICAL Men 6.43 12.9 33.9 128.6
Women | 592 18| 328|| 1184
M : . . .
CHURCH en 4.77 9.5 30.5 95.4
Women 3.53 | 7.1 28.1 70.6

Computed based on average Auto speed=30 MPH, average Transit speed=15 MPH + 21 minutes for walking two blocks and
waiting 5 minutes, and Walking=3 MPH,

Policy Suggestions

The analyses presented above suggest that the lifestyles among the elderly which reflect ethnic, racial,
cultural, and gender experiences and expectations may have important transportation ramifications. Most
people will maintain those lifestyles and their traditional fravel choices and patterns as they age. While
most will drive, they may vary in the degree to which they offer rides to others, accept rides instead of dri-
ving, or use alternative transportation options. In addition, differences in cultural norms about family sup-
port may efiect the amount of transporta
friends and relatives.
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The analyses presented above lead to several major policy suggestions. First, most elderly will be car
drivers—and will hold onto their cars and licenses as long as possible. Unfortunately, they may put them-
selves, and others, at risk to do so, both directly through traffic accidents, and indirectly, by spending rent
or food money to maintain a car. A pragmatic, if not caring, society must respond by finding ways to make
it safer for Older Americans to continue driving as long as they wish. Until society can offer realistic ways
for elderly drivers to meet their mobility needs—and those of their passengers—without driving it is both
unreasonable and unfair to expect them to give up their cars.
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To begin, we must spend at least as much time improving the safety of cars and the road network as
we do in trying to identify and remove bad drivers from the road. A National Academy of Sciences
study concluded,

The roadway system—broadly construed to include street and highway design and opera-
tion, vehicle design and driver licensing—can be better adjusted to the needs and abilities of
older drivers. Given the long lead time required to develop and phase in changes in the stan-
dards used for the roadway system, however, it is time to begin preparing for the mobility of a
society that is already aging™.

Such changes include identifying and evaluating the type, number, size, and location of traffic signs,
the configuration of road networks and traffic devices (eg left turn lanes and priority signals) and in-vehi-
cle improvements to compensate for declining visual acuity and other potential physical problems.

In addition, we have to consider assisting competent elderly drivers who have financial problems; the
assistance can be direct (e.g., subsidized insurance) or indirect—paying elderly drivers who provide rides
to other elderly travellers. The State of Hawaii, for example, has a program which provides limited finan-
cial assistance to drivers with low incomes.

Second, we have to develop a range of alternative transportation options for those who cannot drive,
or obtain rides from others, or who wish to decrease the amount of driving they do. While traditicnal tran-
sit options don’t appear to offer much mobility to many travellers, they are useful in certain kinds of com-
munities. In those cases, transit operators need to consider the needs of older travellers when they make
route and service decisions, and they must pay serious attention to the safety and security concerns of these
travellers. At the same time, communities must invest in different kinds of transit and paratransit options—
smaller, accessible buses routed to the places where Older Americans like to go in 2 community, subsidized
taxi voucher programs, organized non-work carpools, etc.

Third, we must develop mobility alternatives which are geared to the diversity of our older popula-
tion. If some Older Americans, for example, wish to travel with family members, while others do not, we
should be able to assist these travellers consistent with those desires. If more women are unable to drive or
seek transportation assistance, we should develop solutions which stress the service atiributes they seek (for
example, security). Above ail, we have to maximize the choices we offer the elderly.

Fourth, the link between housing and land use choices, on one hand, and transportation needs on the
other must be made explicit in all policy discussions. While some analysts believe that land use policies
may change the shape of American communities in ways that reduce the need for car thus benefitting the
elderly, major land use changes do not seem likely even if we all agreed that they were desirable. Ironically,
however, the elderly may be more willing to make the kind of moves that lead to different neighborhoods
if given the choice; in many other developed countries older people are very likely to move when they leave
the workforce—moving to communities that meet their new needs (including declining ability or willing-
ness to drive or travel).

Most Older Americans have far less choice. Most can’t move to smaller, more appropriate homes in
their own neighborhood (because almost everything is the same size and configuration) or to more concen-
trated neighborhoods. Many of the retirement communities to which some seniors move lack on-site ser-
vices, assuming that residents will drive to meet most needs—Ileaving when they cannot. In fact, most
moves by older people are probably occasioned by their absolute inability to live alone in their own neigh-
borhood—after years of problems in doing so. It seems likely that providing appropriate housing choices
in safe areas with nearby services and businesses as well as adequate transit would address more of the
transportation needs of older travellers than providing them with specialized transportation options.
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Fifth, we must provide more pedestrian friendly neighborhoods—to allow Older Americans to walk
to meet some of their needs, or to easily access public transit, or simply for recreational purposes. It is strik-
ing that even in suburban areas elderly travellers make as many as 7% of their trips on foot. Thus neigh-
borhoods need sidewalks, special crossing facilities and traffic signals in areas with a large number of

eldetly people, and usable sidewalk fumniture,

In summary, the growing diversity of the elderly population suggests the need for a more inclusive
and comprehensive approach to mobility while the aging of a society so dependent on the aufomobile raises
a host of very serious questions. The analyses presented here suggest that most of the easy answers to the
problem of the mobility of Older Americans—more traditional transit, more special transit services—reflect
a superficial understanding of how elderly people meet their needs and the constraints and barriers presented
by their environment. Moreover, most easy answers assume an understanding of what elderly travellers
want. Yet it is hard {o examine these data and conclude that elderly travellers want anything less than the
kind of choices they’ve had for all their lives, and, that younger travellers still have.
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Executive Summary

The Nationwide Personal Transportation Survey (NPTS) data examined in this study confirm that there
are increasing numbers of households with multiple workers and vehicles. The proportion of households with
at Jeast two workers rises with houschold size and with metropolitan area size, and is inversely related to the
density within the residential zone and distance to public transportation. These characteristics describe a typ-
ical but not universal American dream: owning a home in a low density residential, metropolitan area, with
access (o jobs, services and urban opportunities, away from the problems of the inner city,

While the NPTS documents a rise in househoid vehicies and a rise in the number of vehicles per
household, there is effectively no change in the number of vehicles per worker (1983-1990). The increase
in vehicles can be attributed to the increase in the average number of workers per household (1.21 to 1.27

from 1983-1990) and to the increase in vehicle ownership in zero-worker households (from 0.9 to 1.1).

Multiworker bouseholds (MWHSs) make longer trips in their daily travels than other households, but
it is not because of the length of the work trip. While the work trip is the longest general class of trips, it is
the social and recreational trips that increase in length with the number of workers in the househoid. In seek-
ing low cost, low density settings, households may have increased the distance from their social network.
Home-to-shop trips tend to be relatively short; in two-worker households, a subset of MWHs, shopping trips
by males outnumber the total for females, while there is still a female bias in shopping trips for zero-, one-
and three-or-more worker households.

In several cases there are associations between travel characteristics and the number of workers in the
household, but once the household size is introduced into the analysis, the latter sometimes emerges as the
dominant factor. Both solo driver work trips and the number of annual miles each vehicle is driven are more
strongly correlated with household size than with number of workers, the former negatively, the latter
positively.

MWHs are also more likely to take long trips (in excess of 75 miles, one way) but not if expressed in
trips per worker. Almost half of these long trips are less than 100 miles from home; the longest trips are
found in zero-worker households.

Al these relationships are important. MWHs as a group are growing—though the rate of increase has
slowed somewhat—and they exhibit travel behavior that is different from that of other households. Too fre-
quently the number of workers per household is not used in transportation modeling, and yet, while all
workers need to commute regularly, have the financial resources to purchase vehicles and thus influence
peaking and congestion problems, having more than one worker per household changes the length, timing
and purpose of trips made. Understanding MWHSs’ travel patterns could prove valuable to accurate fore-
(::mﬁng of futmre tmnspnrtatinn service demands.

A note on the primary data source: Given the paucity of MWH studies, this report uses the 1990
NPTS to study this group’s travel behavior. The 1990 NPTS data, however, do not directly provide the
number of workers per household; therefore it was necessary to discard about 20% of the household records
and recompute honsehold weights so that they would continue to represent the national population. This
procedure is explained in the appendix and in the body of the report the data source is consequently the
“Adjusted 1990 NPTS.”
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Introduction and Overview

During the Iast few decades major changes have occurred in lifestyles and household characteristics
which have affected the demand for transportation services. Increasing rates of labor force participation
have produced a more affluent population and stimulated the demand for private vehicles. From 1969 to
1990, when the U.S. population grew by 42 million, the NPTS reperts that the number of households
increased by 31 million, the number of workers by 44 million, licensed drivers by 60 million and the num-
ber of vehicles by a remarkable 93 million. Roads and highways across the nation are feeling the ramifi-
cations of increased traffic and its environmental effects.

The purpose of this study is to examine the travel behavior and related characteristics of MWHs
(defined as households with at least two workers) and how they contribute to the ever-increasing demand
for transportation services. On average they have incomes which exceed the national household average and
often have multiple automobiles and as households they generate a considerable number of trips. The vir-
tual dearth of previous studies of MWHs makes an overview of their characteristics and their travel behav-
ior necessary.

This study reveals that the number of MWHs has continued to grow as has their use of highways; they
are found in disproportionate numbers in low density urban areas distant from public transportation. They
also have newer vehicles, and drive each vehicle more miles than other households. As households, MWHs
travel more than do other households. However, an individual worker’s ability and desire to travel is con-
strained by time factors, among others, and transportation use by MWHSs, when calculated on a per worker
basis, is relatively low.

Previous Studies

MWHSs have received very little attention in all but the latest studies and their absence from trans-
portation demand models raises questions about the completeness of older models. Boyce admonishes the
iranspoitation community for the lack of interesi in MWHs and calis it an “embarrassmeni” io ihe ficid of
transportation research (1). It should be noted that several planning organizations including, for example,
the Chicago Area Transportation Study (2) use the number of workers as a key part of their travel models.
There is, in some cases, a reluctance to use the number of workers because of definitional problems: who
is a worker? Questions arise about part-time employees, seasonal workers, and temporarily unemployed
individuals.

Most of the early literature focuses on two-earner households from the perspective of the gender dif-
ferences in mode use and trip length. Singell and Lillydahl provide a thorough overview of this perspec-
tive and cite a2 multitude of studies emphasizing gender travel differences (3). Along with Schlesinger they
describe the shorter, more public transit emphasis of trips by women, and how this may be derived from the
housing location decision and how this relates to the male workplace (4). Many of these studies were con-
ducted in the 1970s and early 1980s, using data generally describing the early 1970s. The NPTS data illus-
trate how the data on licensed drivers now shows little difference between men and women and, given the
phenomenal increase in private vehicle use, the gender differences in mode use have begun to evaporate.

The number of workers per household has increased with the increasing size of the labor force.
Prevedouras and Schofer attributes this to three factors: the baby-boom generation entering the labor force,
the increased supply of labor from female participation, and the need for more than one income (5). They
also point to the increasing number of young adults returning to the family home as a cause of MWHs. Their
paper finds that growing suburbs attract large families with young children and concludes that suburban
congestion is a product of household structure, with the number of workers a principal element of the
latter.
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Oster reflects the perspective of the modelling community and he states that the presence of a second
worker decreases the number of separate non-work destinations while increasing the number of non-work
destinations accessed via workplace related travel (6). Previous traffic models have made the home-to-work
trip the main topic of study, but Gordon et al. take issne with this (7). They state that travel behavior can be

inflaenced by the increace in hwo-worker houceholds and that the orowih in neak hour nonwaork travel ic
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closely associated with two-worker households. Strathman et al. also indicate that households are most
likely to link non-work trips with work trips and that household structure was the most significant variable (8).

Organization of Paper

This paper will first describe general trends in labor force and household composition and will then
closely examine MWHs: ‘Where do they live? What are their household financial and vehicle-owning char-
acteristics? What are their travel patterns? These findings will be summarized and finally, certain implica-
tions that MWH travel patterns have for transportation planning and policy will be considered.
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Trends

There is growing interest in the causes of growing private vehicle use, congestion, and air quality. A
correlation exists between these problems and increases in the number of jobs and of MWHs,

Growth of Employment

In 1960 there were approximately 66 million workers in the nation,which was 37% of the popula-
tion (9). By 1990, 47% of the population was employed, accounting for 115 million workers or a 75%
increase. The number of persons not in the labor force increased during the same period by less than 33%.

A large segment of this increase in labor force participation was the increase of women with children
entering the job market. In 1960, 19% of women with children under six were in the Iabor force, but this
increased to 60% by 1991 (3). The greatest growth period occurred in the 1970s, but growth continued at

a slower pace into the 1980s.

Household and Family Trends

Concurrent with this rapid rise in the size of the labor force there was an increase in household for-
mation, offsetting what may have otherwise been an even larger increase in the number of MWHs. Between

1983 and 1990, the NPTS reports an
increase in the multiworker percentage
from 34.9 to 38.8 (Table 1). There is an
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households, but both the absolute and
relative data (number and percent)
show a decline in the number of three-
or-more worker households, perhaps a
consequence of the rapid rate of house-
hold formation, households splitting
into two smaller units.

A long-term comparison with
U.S. Census data cannot be made
because the Census reports the number
of workers by “family,” defined as two
or more related people living together,
rather than by “household.” In 1970,
families accounted for 80% of all
households, but by 1990, accounted for
only 70% of all households, largely
reflecting the increase in one-person
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From 1960 to 1990, three of the
four “workers per family” categories
increased (Table 2); even the percent-
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from 9% to 13%, a result of an aging
population. More dramatic has been
the growth of two-worker families,
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Table 1: NUMBER OF WORKERS PER HOUSEHOLD, 1983-199¢

Number
of Workers 1983 1990 1983 1990
(in millions) (percent)

0 22.6 233 26.5% 24.9%
1 33.0 339 38.6% 36.3%
2 233 30.0 27.3% 32.1%
3 6.5 6.2 7.6% 6.7%
Total Households 85.3 93.5 100.0% 100.0%
2+ (multiworker) 29.8 36.2 34.9% 38.8%

Sourc: NPTS 1983, 1990

Table 2: NUMBER OF WORKERS PER FAMILY, 1960 - 1980

Number

of Workers 1960 1970 1980 1990
0 9% 12% 13% 13%
1 53% 45% 33% 28%
Z 30% 34% 4Z% 46%
3+ T% 9% 12% 13%
Total 100% 100% 100% 100%
2+ (multiworker) 37% 43% 54% 59%
Number of — 50 58 76

Families (in millions)

Source: U.S, Bareau of the Census
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increasing from 30% to 46%, and for three-or-more-worker families, increasing from 7% to 13 % over the
30-year period. The largest change has been the decrease in families with only one worker. In 1960, 53%
of families had one worker; in 1990 this fell to 28%!

The increase in MWHs seems to fit the classical S-shaped curve of slow growth in the early period of
development, followed by rapid growth, then a condensation period and ultimately, near saturation. From
1960 to 1970 the two-or-more worker families grew by only 6 percentage points, the early period of growth,
and then grew by 11 percentage points in the next decade. This growth slowed in the decade from 1980 to
1990, showing a growth of only 5 percentage points for multiworker families. This illustrates the declin-
ing rate of growth.
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Contributing Elements

A household with more than one worker has different financial and vehicle-owning characteristics
than do other types of households. It also has a different set of living requirements, including place of res-
idence. That household’s circumstances also engender its own particular traffic patterns. This section
examines MWHs and their household structure’s relationship to household characteristics, place of resi-
dence and travel patterns. Variations in travel demands, especially private vehicle versus public trans-
portation use, can thereby be better understood.

Relationship with Household Characteristics

Partly due to their greater
and drivers than other households BY WORKERS PER HOUSEHOLD

(Table 3). Their members (espe- Number Drivers  Vehicles Age Some College
cially in two-worker households) of Workers (per household) (years) Education (%)

are younger and tend to be more (adult p?pulatxon only)

educated.  Conversely, zero- 0 1.12 1.10 65.1 250
worker households are the most 1 1.50 1.57 43.1 454
unique, having an average adult 2 2.09 2.18 388 50.8
age more than twenty years 3+ 3.26 3.05 408 391
greater than other households. All Households ~ 1.75 1.77 457 42.7
Household Income — Source: Adjusted NPTS 1990

As may be anticipated, there is a positive relationship between household income and the number of
workers in a household. For households with annual incomes less than $10,000, the multiworker percent-
age is under 10 (Figure 1). Both two-worker and three-or-more-worker household percentages increase
with income and peak before the highest category. MWHs households account for 70% of the households
in the $75,000 - 79,999 income bracket, even though they account for only 39% of all households (regard-
less of income). At incomes beyond this level the percentage of multiworker households drops; it is 64%
in the highest bracket, $80,000 and over.

Conversely, zero-worker households increase at incomes above $70,000. Over 36% of the households
in the top bracket were not multiworker households. This represents a class of affluent individuals or small
households who likely have strong travel demands. The size of the affluent non-working population and its
travel demands merit closer study than what is feasible here,

Number of Household Vehicles

The association between the rise in the vehicular population and employment can be seen in Figure 2.
MWHSs households typically have more than one car and in three-or-more worker households almost two
thirds have at least three cars. The number of vehicles per household increases with the number of work-
ers, rising from 1.1 for households without workers to 3.1 for three-or-more-worker-households (Table 3).
Since the one-worker households have automobile ownership rates of 1.6 per household, the rate per worker
declines as the number of workers per household increases. Therefore, the number of workers per house-
hold is not the only factor contributing to the number of vehicles in a household.

Similarly, the zero-worker households also have a fair number of vehicles. Remarkably, approxi-
mately one-third of the households with zero workers have more than one vehicle and more than one in
twenty has at least three vehicles. The vehicular ownership pattern in zero-worker households is atypical.
Unlike other households where the number of vehicles is correlated with household size, for zero-worker
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Figure 1. Workers by Household income
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households vehicular ownership

peaks at two-member households Table 4: AVERAGE NUMBER OF VEHICLES IN HOUSEHOLD
(Table 4). Expectedly, large BY NUMBER OF WORKERS
households with small incomes Household Size
would not be likely to have many Number 1 2 3 4+ All
vehicles. of Workers

This table also indicates that Number of Vehicles _
vehicular ownership is related 0 0.77 1.5 1.29 1.17 1.1
more to the number of workers 1 1.1 1.7 174 194 1.57
than to household size. Both 2 — 2.1 221 2.29 2.19
clearly contribute to vehicular 3+ — — 284 314 305
ownership rates but on average All Households  0.94 1.8 205 227 1.75
each additional worker con- -
tributes about 0.5 vehicles to the Source: Adjusted NPTS 1990

household while each additional member contributes considerably less: 0.2 vehicles from two to three and
then again, from three to four members in the household (Table 4).

There is also a strong relationship between household income and the number of household vehicles.
As the income rises so does automobile ownership, with over a third of the households with incomes over
$55,000 having at least three vehicles. The majority of households have at least two vehicles (57%) and
this is true for all but the lowest income households, those with annual household incomes of less than
$25,000. This has direct implications for vehicles ownership rates; as MWHs increase, so will vehicle own-
ership, but at a decreasing rate. The growth of vehicles would be even greater if more zero- and one-worker
households were formed from larger households, provided that they demonstrate the same propensity to
own vehicles as persons in these households do today.

Not surprisingly, the same pattern applies to the average age of vehicles. They get progressively
newer with increasing numbers of workers. Averaging the model years from the 1990 study (in which all
cars pre-dating 1955 are given a 1955 model year) yields an average model year of 1982.2 for zero worker
households and a high of 1983.6 for

both two-worker and three-or-more - o
worker households. The zero-worker Table 5: CHANGES IR HOUSEHOLD CHARACTERISTICS,
households may have members who 1963 - 1980
have maintained the same car for many Average Number of Vehicles per Household and per Worker
years, thereby increasing the average Number of Workers 1983 1990
age of their vehicles. -
0 0.9 1.1

While the number of automobiles i 1.6 1.6
increased between 1983 and 1990, the 2 22 2.2
increase seems to be partially attribut- 3+ 32 3.1
able to zero-worker households. It is All Households 1.68 1.77
the only group that experienced an | vyehicles per Worker 139 1.40
increase in the number of vehicles per .
household (Table 5). In households Household Characteristics
with workers the number of vehicles Workers 121 1.27
per worker remained stable, changing per Household
only from 1.39 {0 140 in the seven- Persons 2.69 2.56
year period. But since the number of per Household
workers per household has increased

from 1.21 to 1.27 during the same - -
Sources: 1983 NPTS, 1990 NPTS and Adjusted 1990 NPTS
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period, the average number of vehicles per household has risen from 1.68 to 1.77. If household size were
not declining during this period, perhaps the rate of workers per household would have increased even
more. In sum, these data suggest that the number of workers in a household is a major determining factor
to the number of vehicles in a household.

Place of Residence

The 1990 NPTS data show that nationally, 32.1% of the households have two workers and another
6.7% have three or more workers (Table 1) but that the country is far from being a homogeneous entity
Given the great ui‘v’ﬁi‘Sﬁy of residential Aitas, it is useful (o consider the differences in the § Hequency of

MWHs by place of residence. The discussion here begins with large regional patterns throughout the coun-
try and works down the scale to how close households reside to public transportation.

Variations by Census Division and Region

The U.S. Bureau of the Census has divided the country into four regions and nine divisions. An exam-
ination of the frequency of MWH rates reveals higher values in the traditional Rust Belt, from New England
to the East North Central Divisions (Figure 3). The New England Division has the highest rate of MWHs,
but the other two divisions which constitute the Rust Belt, Middle Atlantic and East North Central, have
tespectively the second and third highest percentages. High rates are also found in the rapidly growing
South Atlantic and Mountain Divisions. The lowest rates are located in the traditional South (West and East
South Central Divisions), followed by the Pacific Division. The West South Central, dominated by Texas,

has the lowest rates.

At the regional level (the four census Regions) the Northeast and the Midwest have the highest mul-
tiworker levels at approximately 40% and the other two regions, the South and the West have the lowest,
both with 37.5%.

Female participation in the labor force accounts for most of the variation across the nation. Female
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the MWH percentage is the highest (Figure 4). Again the West South Central has the lowest level: 61.9%.

Size of the Metropolitan Area

The 1990 Adjusted NPTS data provide evidence of a relationship between the size of the meiropoli-
tan area of residence and the frequency of MWHS; as the metropolitan area increases in size, so does the
percentage of MWHSs, It increases steadily from 36.2% in non-metropolitan areas to 38.0% in places with
less than 250,000 residents to 40.0% in places with over 3 million residents (Table 6). It is plausible that
as the metropolitan area increases, housing and transporfation costs increase, creafing additional pressure

for a second or third income. Moreover, as the metronolitan nonulation increases. 50 does the likelihond of
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finding a job which could entice wotkers into the labor force (though there is no data from NPTS to con-
firm either conjecture). Lastly, since patterns of one-worker households follow MWH trends, there is a
strong negative relationship between zero-worker households and metropolitan area size, the only category
left.

Density by Zip Code of Residence

The positive relationship with the size of the metropolitan area implies that higher density areas have

more MWHs, but the opposite is true when the data are examined at a less aggregate level (Figure 5—equiv-
alant data were nat ranarted in 1083 For those residinoe in nrhanized areas fn{‘\nlﬂnhnn densitiec over 1000
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per square mile) the highest multiworker percentages, especiaily two-worker households are in low density
ZIP-code areas and the lowest percentages are in the highest density zones. There is little variation in mul-
tiworker percentages for densities from 2,000 - 7,500 inhabitants per square mile, but with higher densities
it declines rapidly (Figure 5). The multiworker percentage drops from 38.5% to 28.3% in these high
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Figure 3. Percent Multiworker Households
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Table 6: HOUSEHOLDS BY METROPOLITAN POPULATION
AND WORKERS PER HOUSEHOLD, 1990

Number All Non- <250 K 250K- S5S00K- 1 mil- 3mil +
of Workers Metro 500 K 1 mil 3 mil

(Percentage by Population Size)

0 249% 30.6% 262% 249% 24.7% 231% 21.0%
1 363% 33.2% 359% 36.7% 359% 378% 38.1%
2 321% 304% 31.8% 33.0% 339% 323% 329%
3+ 6.7% 5.8% 6.2% 5.5% 5.5% 6.8% 8.2%
All Households 100%  100% 100% 100%  100% 100% 100%
2+ (multi) 388% 362% 362% 384% 394% 39.1% 40.0%
Average no. of 1.23 1.14 1.20 1.22 1.23 1.24 1.30
workers

Source: Adjusted NPTS 1990

density zones (from 32.2% to 23.7% for two-worker honseholds). In other words, MWHs tend to reside in
the suburbs.

The lowest multiworker percentages are in the highest density ZIPs, those with more than 50,000 peo-
ple per square mile. Since the city of New York has a density of approximately 25,000 per square mile and
cities like Chicago, San Francisco and Philadelphia approximate 15,000 per square mile, the highest den-
sity category (50,000) is found in only a limited number of places. The most likely areas are in neighbor-
hoods with closely-spaced, high-rise residences, such as Manhattan and the Chicago lakefront. These are
areas with considerable public transportation and they attract retired individuals and, since they are gener-
ally high rent districts, they also attract young professionals. Many high density areas are also character-
ized by poverty and unempioyment. in short, many smali househoids and households with few workers are
found in this exceptionally high density setting.

In non-urbanized areas (densities less than 1000 persons per square mile) there is a positive relation-
ship between density and proportion of households with more than one worker. Small communities (low-
est density category) have the highest percentages of zero-worker households; over 30% in places with den-
sities of less than 100 people per square mile. This suggests that there are many rural poor or that many
retirees have moved to Jow density areas where proximity to jobs and other urban opportunities are not a
priority. In this setting, however, services are not plentiful and longer distances are typically necessary to
satisfy some consumer needs.

Proximity to Public Transportation

Over 40% of the nation’s households live where no public transit is available but almost 60% of those
that answered the proximity to pubic transit question indicated they were within three blocks of the nearest
public transportation. Another 25% lived farther than three blocks but less than a mile (less than 12 blocks)
from transit. These two groups represent the first three proximity categories on Figure 6, but unfortunately
from a transit perspective, the percentage of multiworker households, especially two-worker households,
increases with distance from transit.

[ reu s

have two workers and it rises to 41.2% in the third distance group {1/2 to one mile). For MWHs the cor-
responding figures are 35% and 50%. As distances greater than one mile increase, the percentage of two-
worker and multiworker households declines gradually, but this is of limited importance to transit use.
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The paucity of MWHs close to public transportation places greater emphasis on the use of private
vehicles. This spatial patiern also partiaily explains the declining use of public transportation among
women. In the MWH setting, they tend to be distant from public transportation.

The proximity to public transportation has displayed some irregular trends from 1983 to 1990. The
proportion of all households—including households with no access to public transit—within three blocks
of transit has dropped from 40% to 34%, suggesting either less transit service or 2 decentralization of the
population away from such service. But since the number of households has grown dramatically, there has
been an increase in the absolute number of MWHs this close to transit.

Both the 1983 and 1990 data show an increase in MWHs with increasing distance from transit, but in
1983, the multiworker percentage increased even more sharply with distance from transit, rising from 29%
in the first distance band to 46% in the third. In this regard, while the 1990 data are not encouraging for
transit, they represent a relative improvement from 1683,

Travel Demand

In this section we examine the relationship between the number of workers in a household and travel
demand, with an emphasis on trip length.

Miles Per Vehicle

There is a strong positive relationship between the number of workers and number of household vehi-
cles, but the number of vehicles per worker declines with increasing number of workers. This decline in
the rate is slightly offset by the rise in annualized miles per vehicle. Partly because work trips are longer
than other trips, as the number of
workers per household increases,

Table 7: ANNUALIZED MILES PER VEHICLE BY HOUSEHOLD SIZE

so does the number of annualized AND WORKERS PER HOUSEHOLD
vehicle miles, Vehicles in house-
Household Size

holds with no workers log approx-

imately 8,800 miles annually, Number 1 2 3 4+ All

while vehicles in one-worker of Workers Households
households are driven an aver- 0 7,900 8,600 10,100 15,800 8,800

age of 12,600 miles each year 1 12,700 12,100 12,600 13,300 12,600
(Table 7). The miles per vehicle 2 - 13,400 13,000 13,300 13,200
statistic is over 13,000 for two-, 3+ - — 13,100 13,200 13,100
three- and four-worker house- All Households 10,800 11,900 12,700 13,300 12,400
holds, and it peaks with the latter

group (not shown on Table 7). Source: Adjusted NPTS 1990

Annualized miles also increase with household size, from 10,900 in single person households to
13,300 in four-or-more member households. The increase is, however, not as steep as the jump from zero
to one worker households; once someone in the household starts working, mileage per vehicle quite plau-
sibly jumps greatly. Nevertheless, once there is at least one worker in the household, household size affects
the annualized miles per vehicle more than the number of workers does.

Adding the number of vehicles in the household to this mix indicates that the most common pattern
is for annualized vehicle miles per vehicle to decline with increasing numbers of vehicles in the household
(Table 8). In nearly all household size and number of worker categories each vehicle is driven less in three-
or-more vehicle households than in single and double vehicle households. The relationship does not hold
between one- and two-vehicle households. For Dual Income No-Kids (DINK) households—those house-
holds with two workers and two members—the highest mileage levels are for two-vehicle rather than one-
vehicle households. This is true for two-person housecholds and for all households as a whole.
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Nevertheless, in many household

categories, the single-vehicle Table 8; ANNUALIZED MILES* PER VEHICLE BY NUMBER OF
“hold is characierized by the HOUSEHOLD VEHICLES, HOUSEHOLD SIZE

gfgu;es t pe:i:hizllzcnﬂ?::geby AND WORKERS PER HOUSEHOLD

Household Size
Annualized Vehicle Miles

Number 1 2 3 4+ All
Traveled of Workers Vehicles -

The ultimate question here | 1 7,800 9,100 12,500 15,100 8,700
may be: “Which houscholds dri- 2 8,500 8,800 10,600 17’400 9,300
ves more, for example, two one- 3+ 7,100 7,200 7,900 14,400 8,000
worker, single-person house-

* 1 1 13,600 13,700 15,200 14,100 13,900
holds or one DINK household™? 5 11300 12200 12,900 14,200 12,900
Table 9 shows that there is no 3+ 10,000 10,600 10,200 11,400 10,700
effective difference, about 14,000 A ; 15780 15000 170600 14 &00
miles per person. The difference “ 5 _ ;Z’laa i;’iaa 14000 14.100
begins to unfold as the number of 34 12200 11500 12100 12.000
members and workers increase. 34 1 _ _ 16,500@ 12,1008 14,200@
The three-member, three-or-more 2 N 14200 13100 13400
worker household drives just over 34 _ _ 1270 13 200 13.100
12,000 miles per person. All 1 11,300 11,500 14,800 15100 12,100

As in previous examples, the Houscholds 2 10,400 12,400 13,600 14,100 13,100
number of workers seems to con- 3+ 9,100 10,900 11,500 12400 11,700

tribute more to total traffic than
does the number of houschold
members. Starfing with zero-
worker households, each addi-
tional worker adds approximately —

Source: Adjusted NPTS 1990
* Rounded to closest 100 miles. (@ Less than 300,000 households.

10,000 miles to the household’s Table 9: TOTAL ANNUALIZED MILES* OF ALL VEHICLES
total. Regarding additional mem- IN THE HOUSEHOLD BY HOUSEHOLD SIZE
bers, from one to two members AND WORKERS PER HOUSEHOLD
the increase is 11,000 but only Household Size
5,000 thereafter (Table 9).
Number 1 2 3 4+ All

Long-Distance Trips (LDTs) of Workers ~_ Households

The NPTS also asks about 0 6,100 12,900 13,100 18,400 9,800
trips with distances over 75 miles 1 14,100 20,600 21,800 25,700 19,800
during the preceding two-week 2 — 28,000 28,7060 30,300 29,000
petiod. There were 54 million 3+ — ~— 37,200 41,500 40,100
such trips, of which 44% were to All Households 10,200 21,300 26,000 30,100 21,700
destinations less than 100 miles

from the place of residence. Source: Adjusted NPTS 1990 * Rounded to closest 100 miles.

As expected, the number of these trips increases with an increasing number of workers, but the trip
rate per worker declines with increasing numbers of workers in the household. Two-worker households
account for 32.1% of all households but 44.4% of all long trips, thereby being the dominant group (Table
10). One-worker households account for 32.6% of all long trips and they produce relatively fewer trips per
household, but they have the highest rate of LDTs per worker.

Quite expectedly, the average trip length is longest for the zero-worker households. Many are retired
and have more time; therefore, the average destination distance is 282 miles for this group. The other three
groups have lower average destination distances, all ranging from between 207 and 212 miles. Also, the
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variation in trip distances (the

standard deviation) is consider- Table 10: LONG-DISTANCE TRIPS (LDTs}

ably higher for zero-worker BY NUMBER OF WORKERS PER HOUSEHOLD

households. Number House- %of LDTs %of LDTs/ LDTs/

B S of Workers  holds HHLDS LDTs HHLD Worker

Length of Day Tnps: {mil) {mil)

Variations by Household Size 0 233 250 14 128 032 —
From the data discussed up 1 339 363 190 326 056 @ 0.56

to this point we know that vehicle 2 300 321 256 440 085 0.43

ownership is largely the result of 3+ 6.2 6.7 62 106 100 031

the number of workers, while the
number of miles per vehicle is Source: Adjusted NPTS 1990
more related to household size.
The length of the average day trip
is again related to the number Table 11: AVERAGE DAY-TRIP LENGTHS iN MILES AND MINUTES

of workers in the household BY HOUSEHOLD SIZE AND WORKERS PER HOUSEHOLD
(Table 11). There is a particularly Househeld Size

large increase from zero-worker Number 1 2 3 4+ All
households to all households with of Workers Hhlds

workers and a small increase with

each additional worker. 0 Miles 6.2 74 7.6 7.0 7.0
Minutes 13.8 147 148 16.2 14.7
The pattern regarding the 1 Miles 85 88 78 82 8.3
household size is irregular. The Minutes 157 162 156 145 154
two- and three- member hous?- 5 Miles _ 04 92 2.7 86
holds have the longest average trip Minutes — 163 162 145 15.5
lengths, while the other two cate- 34 Miles L a 9.4 0.1 01
gories (larger and smaller house- Minutes  — . 163 163 163
holds) are clearly lower (Table . ) ’ ’
All Miles 7.8 8.8 8.7 8.1 8.4

11). This latter pattern is particu-
larly noticeable for zero-worker
households, where it peaks at
three members per household.
This may be related to age, since the
small zero-worker households are likely to have retirees whose travel destinations are frequently close to
home, and as household size increases, young drivers are more likely to be present,

The DINK households are very mobile. Among all households they and the three-member, three-or-
more worker counterpaits have the longest average daily trip lengths.

Households Minutes 15,1 16.0 15.9 14.9 15.4

Sonrce: A_t_‘]j!_mtpd NPTS 1900: Tring over 75 mileg in lanoth are not includad

fuit) VRS ANA AnF LFFhsy A dapee WYL e H R H Hiv e

Length of Day Trips: Mode Use by Gender

While trip distances increase with the number of workers, there is less difference by gender (Table 12).
On average, males make longer trips by private vehicle but the differences are less than one mile for all cat-
egories. There is no consistent pattern for average trip lengths by public transit, except that males make
longer trips than females in MWHs (measured in both miles and minutes).

In all households females make a higher percentage of all trips by public transit, but in no category
does it exceed more than 2.5% (Table 12). For both males and females, the greatest propensity to use pub-
lic transit is in the zero-worker households, and in both cases it is only marginaily greater than the percent-
ages for three-or-more worker households. While it is logical that as the number of workers in a household
increases the likelihood of someone using fransit also increases, the difference, for example, between one-
and three-or-more worker households is less than half a percentage point.
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Length of Day Trips: ) -
Trip Purpose Table 12: AVERAGE DAY-TRIP LENGTHS IN MILES AND MINUTES
BY GENDER, MODE AND WORKERS PER HOUSEHOLD
We have seen that
trip distances increase Number Gender Private Public  All % by
with the number of work- of Workers Vehicles Transit Trips rl;‘ubhc:
" ransit
ers, and since the work - —
mp is typica]ly the longest 0 Male M!les 74 6.5 7.1 2.2
trip, one might logically Minutes 14.7 29.8 14.9
conclude that the work Female  Miles 73 8.9 7.0 2.5
trip contributes to the Minutes  14.1 33.1 14.4
household differences in 1 Male Miles 9.0 8.9 8.7 1.7
trip lengths. Shopping Minutes 15.8 3t.7 158
and social trips, however, Female  Miles 8.2 9.4 8.0 2.1
account for the differences Minutes 14.8 33.2 15.0
and work trip length actu- 2 Male Miles 8.9 11.5 8.7 1.1
ally shows a slight decline Minutes 153 36.8 15.5
with increasing number of Female  Miles 87 107 85 16
workers in the household, Minutes 152 354 155
especially for trips by pri- | 3, Male  Miles 98 113 95 21
vate vehicle (Table 13). Minutes 163 396 166
Conver:.;ely, social - trip Female  Miles 9.1 9.6 89 23
lengths increase markedly Minutes 155 387 159
with ‘hl‘;' ““mbe;l "li“"’rk' All Miles 8.7 97 84 17
ers in the households. Households Minutes 15.3 345 16.4

Source: Adjusted NPTS 1990, 'l:ﬁps over 75 miles in ]en;gth are not included.

Table 13: AVERAGE TRIP LENGTHS IN MILES AND MINUTES
BY TRIP PURPOSE, MODE AND WORKERS PER HOUSEHCLD

Number Home Home Home Home Home Alt
of Workers to Work to Shop to Social to Work to Work Trips
Private  Public
Vehicle Transit

0 Miles — 5.7 9.3 — — 70
Minutes -— 12.3 18.1 —_ — 14.7
1 Miles 11.1 6.5 9.2 11.2 123 83
Minutes 19.3 12.0 17.2 18.8 37.7 15.4
2 Miles 11.0 6.1 9.6 11.0 14.9 8.6
Minutes 19.5 11.2 17.2 19.0 42.4 15.5
3+ Miles 10.7 6.9 10.8 10.8 114 9.2
Minutes 18.9 11.7 17.9 18.2 378 16.3
All Miles 11.0 6.2 9.7 11.0 13.2 84

Households Minutes 19.3 11.7 17.4 188 39.7 15.4

Source: Adjusted NPTS 1990; Trips over 75 miles in length are not I_ncluded.
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Single-Occupancy Work Trips

As {he number of workers in a household increases, so does the seeming potential for increased car
pooling to work. Table 14 illustrates that this holds for both increasing number of workers and household
members. The likelihood of driving to work alone is more a factor of household size than the number of

winrlbave  Toct Avae W ~Af tha cin
WULRUID., JUudl Uvil FU/0 Ul ule ahin-

gle-person households drive to
work alone. This drops ten per-
centage points to approximately
80% for four-or-more person

Table 14: DRIVE ALONE AS A PERCENTAGE OF ALL TRIPS
TO AND FROM WORK BY GENDER, HOUSEHOLD SIZE AND
WORKERS PER HOUSEHOLD

households. While there is also a Household Size
statistically significant decline Number ~ Gender 1 2 3 4+ All
(95% confidence level) in solo of Workers Hhlds
driving with increasing numbers 1 Male 90.7 764 %501 769 825
of workers in a household, the Female 907 81.7 838 83.1 84.7
drop is only about five percentage 2 Male _ 850 807 828 832
points (from approximately 83% Female — 8§79 831 792 834
to approximately 78%). 34 Male —_ _ 78.0 80.1 79.5
Females hold a slight margin Female —  — 824 762 716
over males as solo drivers to work All Male 907 827 821 805 824
but not in all household cate- Households Female 907 864  83.1 79.1 82.8
gories. The most noticeable pat-
terns is with increasing numbers Source: Adjusted NPTS 1990

of workers. In one-worker house-

holds, the female solo driver per-

centage is about two percentage | Vable 15: PUBLIC TRANSIT USE AS A PERCENTAGE OF ALL TRIPS
: . TO AND FROM WORK BY GENDER, HOUSEHOLD SIZE

points higher than for males, and )

while they are even in two-worker AND WORKERS PER HOUSEHOLD

households, they switch places in Household Size
three-or-more worker households Number Gender 1 2 3 44 All
and males have higher levels by of Workers Hhlds
two percentage points. 1 Male 36 24 26 20 25
. . . Femal 4.2 2.8 4.0 1.8 30
Work Trips by Public Transit emale
' . 2 Male —_ 30 16 14 20
There is, however, no evi- Female — 28 21 1.9 22
dence Ef mcreas'mg .pll;opensxty‘ to It Male _ _ 23 3.7 33
use ];u ic ;ranm;{ wit ! 1ncr§asmg Female — . 1.4 A6 3.8
fumbers Of WOTKEIS 1n a4 house- |, Male 36 28 20 21 21

hold nor with increasing house-
hold size. In fact as the household
size increases public transit use — —
declines (Table 15). There is no Source; Adgusted NELS 1950
evident relationship between

number of workers and public

transit use.

Households Female 4.2 2.8 2.6 2.5 2.3
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Implications and Conclusions

This report’s conclusions may be summarized in the following list:

Trends in Number of Muitiworker Househoids (MVWiis)
» MWHs have been increasing as a proportion of all households since 1960.

» The growth in share is continuing but declining in rate.

Household Characteristics

*  Both numbers of drivers and numbers of vehicles increase with number of workers in MWHs, but
drivers increase more rapidly than vehicles.

» The percentage of MWHs increases with household income up to the $70,000 annual level.

Location of Multiworker Households (MWHSs)

+ The greatest concentration of multiworker households is in the New England and East North
Central (eastern Midwest). The lowest levels are in the South from Texas to Kentucky, where less
than 63% of the females aged 18-64 work out of the home.

» The percentage of MWHs increases with size of the metropolitan area.

* The percentage of MWHs increases with distance from public transportation (up to one mile).

Travel Demand

» ‘There is a positive relationship between number of workers in a household and annualized miles
per vehicles, but the relationship is stronger between increase in annualized miles and increase in
household size.

» There is a positive relationship between number of workers and the number of long-distance {(over
75 miles) trips (LDTs), but expressed in L.DTs per worker, the relationship is negative.

The average distance of day trips increases with the number of workers in a household, but not with
household size {there is no apparent relationship).

» The average day-trip distances are higher for males in all MWH categories.

s Average distance to work decreases with increasing number of workers in a household, but not for
work trips by public transportation.

»  Average distance for home to social and recreational activities increases with number of workers
in a househoid.

» There is no apparent relationship between shopping trip distance and number of workers in the
household.

*  Solo driving to work declines more with household size than with numnber of workers.

= Females are more likely to be solo drivers in one-worker households and men are likely to be solo
drivers in three-or-more worker households.
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The emphasis in public policy over the last several decades has been on job creation. Population and
job growth has been more rapid in low density suburban areas where public transit service is generally
sparse. This contributes to the need for automobile access to the workplace and as a consequence, vehicles
per household have increased even with declining household size.

There is little doubt that employment growth has contributed to the number of workers per household,
thereby increasing transportation demand. But the increase in MWHs has begun to slow and it seems to be
largely confined to two-worker households, which have increased by 25% from 1983 to 1990. The num-
ber of three-or-more worker households has begun to decline.

Place of Residence and Household Characteristics

Across the country, there are only subtle regional differences in the proportion of the households with
more than one worker. It is higher in the East and lower in the West and South. More significant is the
variation by metropolitan area size and the neighborhood population density. As the metropolitan popula-
tion increases, MWHs increase; however, these households are disproportionately found in low density
areas within these metropolitan areas. Therein lies a key to an increasing travel demand scenario. By hav-
ing the resources that MWHs tend to have, they can opt to live in large living quarters, in low density areas,
increasing the dependence on private vehicles for travel.

Trip Length

Long-distance trips (over 75 miles) are also more prevalent in MWHs but if they are expressed in trips
per wotker, then the production is greatest in single worker households. Effectively, this indicates that
workers have less time to make such trips. Zero-worker households make refatively few long trips but their
trip-length average is about a third higher than for households with workers.

Day-trip lengths are more a factor of the number of workers in a household than household size, but
not only because of the larger number of relatively long work trips. Work trip lengths decline with the
increasing number of workers in a household but social trips increase dramatically, thereby accounting for
longer total trip lengths. Social trips are more likely to be made by males and most trips by males are longer
regardless of purpose, but in both cases the differences are small. In general, there are few notable gender

differences in travel behavior,

Principal Conclusion

The principal finding is that the increase in the number of MWHs contributes to a low density urban
life style, which relies on the private vehicle to access jobs, stores, and friends. The number of workers,
more than household size, contributes to automobile ownership and therefore travel demand. There is lit-
tle gender difference in travel behavior, although some of the traditional patterns remain, such as slightly
shorter trips and marginally more public transit for females, MWHs as a category are different enough in
their trave] patterns from other household types to warrant the inclusion of household structure as an ele-
ment in transportation planning studies.
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Other Research

Traffic management, congestion and pollution mitigation policies in the past have treated the commute
to work as the cause of congestion and poliution. Several studies have indicated that the structure of the
household, including the number of workers, affects the makeup, length and duration of the work trip, turn-
ing it into a linked, multi-destination, multi-purpose joumney (6,7,8). With this in mind, traffic management
policies that reduce peak congestion, such as congestion pricing, may increase travel in off-peak hours.

These complex trip chains that are formed by MWHSs can, however, be highly resistant to managed
attempts at peak spreading. Management policies that try to increase the number of occupants per vehicle
have the potential to send two or more drivers out in separate vehicles after the home commute to attend to
personal trip requirements. If MWHSs do indeed link more trips around the work commute, the extra time
that they spend at these stops is time not spent on the highway, thereby lengthening the “peak™ hours but
reducing the number of cars at any one time.

For these reasons, more analysis of MWHs is needed and future models of congestion and pollution
must include this variation from the traditional commuting pattern (home-work-home). The importance of
household composition in explaining differences in trip chaining has pollution and congestion management
policy and travel demand implications.

MWHs are likely to continue to be part of our social structure. While married couples with children
continue to decline as a percent of all households, it is more and more likely that both adults in these house-
holds will have jobs outside the home. Job growth in our economy has facilitated what will probably be
long-lasting structural changes in our households. Understanding the process of these changes will provide
a more fundamental understanding of the changes in the spatial and temporal dimensions of travel demand.
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Introduction

There are two places in the NPTS data files in which the number of workers per household may be
found but in neither place is this a complete count. In the Household File there is a variable, WRKRCNT,

rhrnh ea tha Savienbas AF wraslrare in tha hanicahalAd ? T wankity thic o tha whaor nf I“I“!‘!‘I‘Il'}]r in l‘l'ln
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household who were interviewed and identified themselves as workers. Those workers in the household
who could not be interviewed were not included in this tally and therefore it does not report all workers in
the household.

The other file that inclmdes information on number of workere ic the Percon File, In this file the vari-

LLiv MFAL EALELRA A BhadF o

able WORKER is coded as a one if the respondent is in the workforce. By summing the number of work-
ers in a household the same tally is achieved as in the Household File. If all eligible individuals in the
household (essentially all those over the age of 5) were interviewed, then this would be an accurate tally of
the number of workers. Since households in which not all members were interviewed need to be discarded
from all data files, the method described in the next section was devised to compensate for the deleted data,

Steps in the Adjustment Process

Step One in the adjustment of the weights included determining whether all eligible persons in the
household were interviewed. This was accomplished by comparing the HHELGCNT variable (“# of eligi-
ble persons in HH”—page C-2 in the User’s Guide for the Public Use Tapes) with the RESP_CNT variable
(“Number of respondents in household”—page C-5) in the Household File. If the two variables match then

‘ we know that there is information on all eligible individuals and the household record is complete. If the
two do not match then come hongehold members were not interviewsed rpcnltmg in 1n{~nmn?ﬁtp household

| Aiania

informaiion. These households records were discarded as were ail the rccords which pertam io these house-
holds in the other five files, e.g., Travel Day File. This reduced the number of households from 22,317 to
17,690.

! Since 4,627 households were discarded, the weights in the household file had to be adjusted upward.
This was Step Two and consisted of selecting adjustment variables which we felt would minimize the bias
created by discarding households. Based on our experience with the data, the documentation regarding the
data, and in consultation with several persons familiar with the data, two variables were selected: household

| size and household income.

Household size (HHSIZE) was divided into six categories. The first five included one-person to five-
| person households and the last consisted of households with six or more members. For household income
| (HHFAMINC), seventeen categories were used plus the two unreported classes (98 = not ascertained and

99 = refused). This yielded a 6 X 19 adjustment matrix with 114 cells; all cells contained at least six house-

‘ hAalde Ffoanly fivua had lace than tan
| LiJIuo (LY LiyL  Udald ALoo  uiall e

households}. The list of number of

| households in these 114 adjustment | Table 1: NUMBER OF WORKERS PER HOUSEHOLD, 1982-1990

‘ cells and the adjustment factors is Number

| shown in Table 1. of Workers 1983 1990 1983 1990

in millions) (percent;

‘ As an illustration there were 244 tn millions) rcent)

| single-person households in the lowest (1) ggg gi g iﬁsg ?;’ gég?
. . . Ny B b/
were discarded bocause there was no | 2 B3 W0 73% a2k
info tion in the Pe Fil 3 6.5 6.2 7.6% 6.7%
information in the rson File.

‘ Consequently the weights for each Total Households 83.3 93.5 100.0% 100.0%

i of the remaining 241 households 2+ (multiworker) 29.8 36.2 34.9% 38.8%
(WTHHFIN) were increased by a Souroe:;IP’[S1983, 9%
4-28 Multiworker Household Travel Demand

o




factor of 1.01245. Similarly, the two-person households in income category one had their weights increased
by a factor of 1.25 (Table 1). Continuing this for all households, the data were adjusted to total 93,347,000
households. This was Step 3. While the total for other variables such as the number of adults should be
similar to the original data set, we do not anticipate them to be exactly the same. Step Three yields a file
~f 17 &00 hancahalds writh nawr waiohtc fnld greighte mnltinliad ke tha carmaonanAding adivctee amté Fantaea)
ML L7y T7Y AVBOVLVIUY YWELLL 11CYY WDIELIJD \Ul.u Wb.l.éulb lllulllyllbu U)’ Likh WI..I.GDPUIIWLIB au‘juauusut j,a\rl.U.lDJ-

The weighting procedure for the Household File was then completed. These weights also applied to
the Vehicle File as was the case with the original weights.

In the original data, the Person File contained a set of weights different from the household weights,
because some persons were not interviewed. Since households with these “missing persons” were dis-
carded and new weights were calculated with these deletions in mind, the new household weights were also
used for the person file. Applying the new household weights to the Person File was Step Four.

Step Five consisted of applying new weights to the Travel Day File. These were derived by multi-
plying the new Household (or Person) File weights by 365. In Step Six these same weights were applied
to the Segmented Travel File,

Step 7 - the last step - included multiplying the new household weights by 365 (days) and dividing by
14 (days—the duration of the travel period) and applying these to the Travel Period File. This completed
the adjustment of the weights for all six files.

Conclusion

It should be noted that a more elaborate design could have been implemented but it was the decision
of the research team that this particular procedure was one that could be completed in a timely fashion (since
no additional resources were allocated for this task) while accounting for two potentially serious sources of
bias. The resulting data now report 114 million workers, closer to the U.S. Bureau of the Census figure of
115 million workers than the original NPTS data. Simple factoring could also have been performed, but
given the sizes of the data files, this by itself would not have been a trivial task and surely would have
yielded biased data.
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Table A.1: HOUSEHOLD FILE ADJUSTMENT FACTORS AND NUMBERS OF HOUSEHOLDS
BEFORE AND AFTER DELETION OF INCOMPLETE HOUSEHOLDS

Cell HHFAMINC  HHSize Factor Before After
1 1 1 1.01245 244 241
2 1 2 1.25 140 112
3 1 3 1.26667 76 60
4 1 4 1.3125 42 32
5 1 5 1.21429 17 14
6 1 6 1.625 13 8
7 2 1 1.01656 614 604
8 2 2 1.16718 377 323
9 2 3 1.25564 167 133
10 2 4 1.25352 89 71
11 2 5 1.29412 44 34
12 2 6 1.36364 30 22
13 3 1 1.01171 432 427
102 17 6 1.56757 58 37
103 98 1 1.16776 355 304
104 98 2 1.35039 686 508
105 98 3 1.69903 525 309
106 98 4 1.72803 413 239
107 98 5 1.7047 254 149
108 38 6 1.69767 146 86
109 99 1 1.05758 900 851
110 99 2 1.38286 1517 1097
111 99 3 1.51096 689 456
112 99 4 1.62162 540 333
113 99 5 1.41401 222 157
114 99 6 1.5 90 60
TOTAL 22317 17690
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Executive Summary

This report presents a social structural method for analyzing and understanding personal travel behav-
ior. This method is intended to enhance the understanding of personal travel behavior within the context of
household structure and the individual’s role within the household.

Household structures are based on the presence or absence of dependents, on the number of indepen-
dent adulis in the household, and on relationships among household members. Similarly, person roles are
based on the dependence or independence of the traveler, on the presence or absence of other independent
or dependent persons in the household, and on certain relationships among household members. In all,
twelve household structures and twelve person roles were developed for this study.

To describe personal travel, innovative measures of travel behavior, called person loops and trip
chains, are used in addition to the conventional travel variables of person trip, trip length, and travel dis-
tance. A trip is defined as uninterrupted travel from one place to another by any transportation mode.
Person loop describes a set of trips which begin and end at home. Trip chains are defined as one or more
trips between anchors. Home, work, and school are defined as trip anchors because travel to and from work
or school is constrained in time and space, and because travelers generally spend a significant amount of
time at these locations. Complex chains are defined as a sequence of trips between different anchors (e g.
home and work), consisting of more than one trip, or between two like anchors (e.g. home and home), con-
sisting of more than two trips.

Profiles of each of the 12 household structures used in this study were drawn from descriptive statis-
tics, including household size, household income, vehicle ownership, gender of household members, per-
son role of household members, and work status of independent persons in the household. The travel
behavior of households by household structure was studied to determine differences between household
structure groups. The household structure profiles are used to relate household structure and the roles of
persons within households to travel behavior.

Results

To evaluate ability to differentiate travel behavior, household structure was compared with household
income, number of vehicles in the household, number of persons in the household, age of dependents, and
travel mode; person role is compared with gender and work status of the traveler, Both household structure
and person role were found to be effective in differentiating values for travel variables. The number of vehi-
cles owned by the household, number of persons in the household, and work status were the only conven-
tional variables which are comparable to household structure and person role in this respect.

Travel Behavior by Household Type

Trip frequency and travel distance per household were found to be highest for households with depen-
dents, and tend to vary with household size.

Trip lengths were found to increase with number of independent adults, but decrease when dependents
are present.

Trip frequency and number of person loops increase only slightly with the number of independent
adults in 2 household, but increase substantially when dependents are present.

The effect on daily household travel distance is similar to the effect on trip frequency, increasing more
with the presence of dependents than with increasing numbers of independent adults in the household.

One independent adult married households with dependents were found to have lower trip frequen-
cies, trip lengths, and travel distances than two independent married adult households with dependents.
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Households consisting of two related adults exhibited very low trip frequency and travel distance in
comparison with similar size households consisting of two unrelated adults or a married couple.

Households of unrelated individuals exhibited the highest trip frequencies and travel distances among
all two person households without dependents.

Household trips per loop and complex chains per loop generally decrease when dependents are pre-
sent and as the number of independent adults increases. The tendency to combine trips into complex chains
was found to be lowest in the largest household (more than two independent adults with dependents).

Travel Behavior by Person Role
Adults living alone were most likely to form complex chains.

Unrelated adults living in the same household exhibited travel behaviors similar to married adults,
while related adults had a low propensity to form complex chains.

Single aduits with dependents had a relatively high number of complex chains per loop and a high
number of trips per loop, but a low number of loops per day. This suggests that their travel tends to be very
complex relative to travel for other roles.

Unrelated independent adults without dependents, single adulis with dependents and married adults
with dependents exhibited the highest trip frequencies and trip length, and married adults with dependents
had longer travel distances. Young adult dependents traveled about the same relatively short distance each
day as unrelated adullts.
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most marked for dependent adults over 35 years of age; males made fewer trips than females, who were
mostly homemakers. Independent married males with dependents also made fewer trips than their female
counterparts. On the other hand, single females without dependents made fewer trips than comparable
males. In most role categories, however, trip length and travel distance were longest for males, while
females had more trips per loop and more complex chains per loop.

The effect of work status was found to be consistent across all person roles. Students, workers, and
student workers had the highest trip frequency and the highest average travel distance. Workers also had
the highest average trip length. Retired persons and homemakers were more likely to link trips into com-
plex loops than were workers, while students and student workers had the lowest tendency to do this.

Further Research

The use of household structure and person role as explanatory variables for analyzing travel behavior
looks promising, However, this study is limited in several ways that should be addressed in subsequent
research.

The findings in this report are limited to person level measures of travel. Further work is needed to
analyze the effects of structural variables on vehicle use and the effects of vehicle use on person level mea-
sures of iravel.

This report uses only group means to quantify personal travel behavior. Future work could include
other descriptive statistics, such as modes and quintiles, and should use multivariate techniques to analyze
travel behavior by person role. Understanding of the effects of gender, household income, and work status
could be significantly enhanced by the use of more advanced statistical technigues.

Time of day of travel and total travel times are important dimensions of travel behavior that should be
examined in subsequent research.
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The study of trip chaining could also be greatly expanded. Many variables developed in this research
and available in the customized data base were not used in this study. Trip purpose could also be introduced
to investigate complex trip chains in work ot school trips in contrast to complex trip chains formed by trips
for other purposes.
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Introduction

1.1  Background

This report presents a social structural method for analyzing and understanding personal travel behav-
ior. Rarely engaged in for its own sake, travel typically derives from the need to connect socially structured
activities that are dispersed geographically and through time. These activities, defined as events in which
individuals and groups interact, are complex behavior because the actions of the individuals engaged in
them are siructured - tied to and coordinated with the actions of others through relationships. Personal travel
reflects this complexity because it is itself a structured activity that links two or more other activities.
Consequently, the structure of activities and a person’s roles within them can exert a powerful influence over
choice of travel destinations, travel times, trip chaining alternatives, and travel mode.

in travel planning and forecasting, trip making is typically aggregated at the person level and at the
household level. Individuais have traditionally been described by conventionai socio-economic variables
such as age and gender. Households are usually described by income level, number of persons in the house-
hold, and number of automobiles in the household; less frequently, households are described by lifecycle
categories. Thus, in analysis of the Nationwide Personal Transportation Survey (NPTS) data, measures of
trip making are correlated with these individual and household characteristics. However, conventional indi-
vidual and household variables do not accurately specify the structural characteristics of activities impor-
tant for explaining or predicting travel behavior.

For example, the correlation of trip making with individual trip-maker characteristics does not reflect
the relationships that tie the individual trip-makers’ travel behavior to their work status or to the travel needs
of others within the household. With seventy percent of women in the labor force today, the use of gender
without reference to work status and family structure may leave too much variability in travel behavior
unexplained. Similarly, household income, size, and vehicle ownership, while important, do not account
for the structural characteristics that affect members’ travel behavior.

The lifecycle approach is sometimes used to atternpt to explain behavioral differences in an individ-
ual or group. Lifecycle concepts describe a birth to death developmental process consisting of a sequence
of household stages, and assume that individuals progress through a “normal” series of these stages.
Lifecycle measures used in the 1990 NPTS are described as follows:

01 Single adult, no children

02 2+ adults, no children

03 Single adult, youngest child 0 -5 years old
04 2+ adults, youngest child O -5 years old

05 Single adult, youngest child 6-15 years old
06 2+ adults, youngest child 6-15 years old

07 Single adult, youngest child 16-21 years old

08 2+ adults, youngest child 16-21 years old

Creerl Anlt refired na shildrean
U7 SHIZIC adul, ST, OO CoGIeh

10 2+ adults, retired, no children

=
[4
s
-
£

However, lifecycle descriptors only loosely correspond to some of the structural influences on trip
making. Although lifecycles reveal whether there is more than one adult and whether there are children in
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the household, they cannot account for the growing diversity of household types that exist today. For exam-
ple, households with 2+ adults may consist of married couples, other related adults, or unrelated individu-
als. The 2+ adult lifecycle thus combines several different types of household structure. For this reason
the lifecycle approach also fails to provide a consistent theoretical basis for shifting the level of analysis
between households and individuals. At the same time, lifecycle descriptors confound household struc-
tural influences with other determinants of travel. For example, separating households by age of youngest
child confounds age effects with structural influences; and separating no child households by retired status
confounds work status with household structure.

Travel data analysis and travel demand forecasting should also be sensitive to the structured quality
of activities when travel behavior is described and quantified. Conventional travel surveys measure travel
activity as an aggregation of individual trips. Trips are classified as home-based or non home-based, and
each trip has a separate purpose. In this way each trip is disconnected from the other trips that are linked
with it to form a chain of activities. Trip measures that abstract trips from their structural contexts can
obscure how the timing and linking of ixips are critical elements of siruciured travel strategics. Recognizing
this shortcoming, transportation researchers are beginning to develop methods for measuring complex
chains of linked trips (Oster, 1978; Hanson, 1979; Oster, 1979; Adler, 1979; Hanson, 1980; Kitamura, 1983;
Golob, 1986; Hanson and Huff, 1986; Kondo and Kitamura, 1987; Kondo and Kitamura, 1988; Goulias et
al, 1988; Goulias and Kitamura, 1989; Strathman et al, 1992). There is as yet no clear consensus on how
best to conceptualize and measure trip chains.

The structural approach presented in this report uses traveler typologies that reflect socially structured
differences among households and person roles. Structural measures of trip making are also developed and
utilized. The work builds on that of earlier researchers who have adopted an activity-based approach to the
analysis of trip making (Neale and Hutchinsen, 1981; Hanson and Hanson, 1981; Clark et al, 1981; Damm,
1982; Recker et al, 1987), and on the work of researchers investigating life cycle as a household descriptor
(Kostyniuk and Kitamura, 1982; Zimmerman, 1982; Chicone and Boyle, 1994). Other researchers have
adopted an approach which is closer to that used in this work. Studies of person-role as a descriptor of trav-
eler (Koppleman 1978), of the travel behavior of non-traditional households (Van Knippenberg et al, 1988),
and of the effect of household structure on trip-making behavior (Strathman et al, 1992) all attempt to
address the influence of social interaction within the household on travel behavior,

The goal of this report is to develop and evaluate a social structural approach for analyzing travel
behavior. Data from the NTPS are used to understand the relationships between complex social character-
istics and travel behaviors, not to predict the number of trips, chains or loops in a given population. In this
report, simple descriptive statistics (means and standard deviations) are used to describe travel behavior of
persons varying in age, income, and gender; of 12 differently structured households; and of individuals in
one of 12 person roles. Model-building, seeking which combination of factors best explain the variation in
simple and complex chains, loops, and trips, is planned for a later analysis.

This report compares the variation in travel behaviors obtained by conventional definitions of indi-
vidual travelers with the variation derived from social structural concepts. It is hoped that the results of this
work will contribute to improvements in the way travel behaviors are measured and the way individuals and
iheir iravei-rejaied relationships are described and undersiood. It may also improve the precision wiih
which personal trave! behaviors are explained and predicted, and, in doing so, may assist planners, public
officials, and interest groups in evaluating alternate plans for reducing traffic congestion, supporting energy

conservation, and reducing motor vehicle emissions to help to attain ambient air quality standards.

The remaining sections of Chapter One outline the approach used to extract data from the NPTS.
Conventional demographic predictors are then discussed in Chapter Two, and household structure and role
are introduced as significant predictors of travel strategies with supporting rationales from the social sci-
ence literature on the behavioral significance of social relationships. Recent developments in the measure-
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ment of fravel behavior are also reviewed. In Chapter Three the structural descriptors of traveler and travel
behavior utilized in this study are presented. The resuits of the analysis follow in Chapter Four, focusing
first on profiles of household structure and person role categories, then on trip making behavior of these cat-
egories, and finally assessing the relative strength of structural and conventional measures of travel behav-
iors and person characteristics. Some implications of our findings are discussed in Chapter Five.

1.2 The Nationwide Personal Transportation Survey Data Base

The 1990 Nationwide Personal Transportation Survey (NPTS) is the fourth such survey conducted in
the United States. Of the several files included in the NPTS survey, only three are used here - the “house-
hold file”, the “person file”, and the “travel day file.” Hereafter, these files will be referred to as the NPTS
files. The file generated in conjunction with these data will be referred to as the CSUS file.

Given that each of the NPTS files describes a different unit of analysis (ie., persons ot households),
information was compiled for the smallest unit of measure (persons) and then aggregated for the respective
households. Put simply, the newly generated data file (the CSUS file) takes the survey respondent as the
unit of analysis and appends the respective household information to the information already compiled for
each individual. The variables taken from the NPTS files and the new variables developed for the current

study are described in Appendices to this report as follows:

*  Variables taken directly from the NPTS person file Appendix A
®*  Variables taken directly from the NPTS household file

and matched to the appropriate respondent. Appendix B
®*  Variables taken directly from the NPTS travel day file

(provided for persons) and matched to respondent. Appendix C

*  Computed household variables derived by analysis of
information provided in the person file for all persons
in the respective household (e.g., age of youngest child) Appendix D

*  Computed household travel variables derived by aggregating
personal travel information for all persons in the household. Appendix E

*  Analysis of statistical data on conventional and structural
concepis of travelers and travel behavior. Appendix F

The Appendices are not included in this report, but are available upon request
from the FHWA Office of Highway Information Management.

The formulation outlined above implies several instances where cases will be eliminated given that
the information provided is not complete. In particular, this is the case when not all of the members of a
household were surveyed. In such a case it is not possible to determine whether the missing person is some-
one’s spouse, a relative, a dependent adult, or has some other attribute which describes the role of a person
who has been included. In short, the base number of valid cases (persons) in the CSUS file is the same as
that presented in the NPTS person file minus persons whose households were not completely surveyed.

Counts of households and associated statistics generated from the CSUS file were derived by select-
ing one person per household and only for households where all persons were surveyed. The total count of
households matches those described in the NPTS household file minus those with incomplete person sur-
veys. In some cases, no person surveys were conducted for persons residing in households described by the
NPTS household file.

There are 48,385 persons in the 21,707 households included in the 1990 NPTS sample. However
4,658 persons, 9.6% of the persons in the data base, are excluded from this study because trip data was
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either not obtained, or was incomplete for these persons. In Table 1.1 these cases are identified as either
missing persons or missing variables. The removal of these individuals eliminated their households since
household trip data were then incomplete. This resulted in a loss of 4504 households, or 21% of the house-
holds in the data base. It also resulted in a loss of 16% of the sample persons when household level vari-
ables were analyzed. In other words, the person level analysis includes some individuals who could not be
included when the household data were analyzed.

In NPTS weighting factors (or expansion factors) have been provided to expand the data to the entire
population of the United States. Consideration was given to adjusting these weighting factors to compen-
sate for the persons and households excluded from this study. However, since the objective of this study is
to better understand the relationships between trip making and household structure and person role, and not
to predict trip making measures for the entire population, weighting factors were not utilized. It is noted
that the missing data occur more frequently for larger households and for households with higher incomes.
Thus smaller households and lower income households are slightly over-represented in the useable data set

in camnarienn with the antire Aata hace
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Table 1.1 CASES EXCLUDED FROM STUDY DUE TO MISSING DATA
Person Level Analysis Household Structure
Households Persons
Database Tatal 48,385 21,707 48,385
Person missing 4,197 4,304 7,298
Variable missing 461 200 551
Study Total 43,727 17,203 40,536
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Literature Review

2.1  Conventional Demographic Descriptors

A number of economic, demographic, and other factors have been found to influence travel patterns
in the United States. Household income is directly related to travel time to work (Wachs, 1987). Using the
1980 Public Use Microdata Sample (PUMS), McLafferty and Preston found that: persons in managerial
positions have longer commutes than non-managers; minorities generally face longer commnte times than
caucasians; and women spend less time commuting than men (McLafferty and Preston, 1991). The reasons
for these patterns are less well-established. Commute times for different groups can be influenced by resi-
dential choice, the geographic dispersion of jobs and industries, variations in occupational choice, family
tesponsibilities, or transit options in different metropolitan areas. The emphasis on demographic categories
(women vs men, minorities vs non-minorities) obscures the increasing diversity in family structure, educa-
tional and occupational levels, lifestyles, and economic interdependencies within these groups. Given the
possibility of greater diversity within than between these categories, their use in the prediction of other vari-
ables, including travel behavior, may result in less precision than utilization of structural variables.

The intersection of economic changes with the alterations in family structure that have taken place pri-
marily in the past twenty years sets the stage for creative new approaches to the analysis of travel behavior.
Since 1970, the size of households has decreased 16%, from 3.14 members in 1970 to 2.63 in 1991 (Table
2.1), while the number of household units has increased by almost 50%, from 63.4 million in 1970 to 94.3
million in 1991 (Bureau of the Census, National Data Book, 1992). The increased number of households is
due to a number of factors: the coming of age of the
baby boom generation; greater longevity, sepiors
living independently from their children; higher

Table 2,1 AVERAGE HOUSEHOLD SIZE

divorce rates; and the postponement of marriage. 1960 1970 1980 1990 1991
For example, the proportion of family households
headed by women increased from 8.7% in 1970 to 3.33 3.14 2.94 2.63 2.63

11.9% in 1990, while the proportion of two parent
households declined during the same time period
from 40% to 26% (Table 2.2).

Scurce: 1.8, Bureau of the Census, Current
Population Reports, Series P-20, No. 461.

Table 2.2: DISTRIBUTION OF FAMILY AND NON-FAMILY HOUSEHOLDS 1970 - 1991
1970 1980 1990 1991
Family Households 81.16 73.72 70.80 70.32
Married Couples With Children 40.27 30.90 26.29 25.87
Married Couples Without Children 30.28 29.90 29.76 2942
Male Without Spouse With Children Q.54 0.76 124 1.25
Male Without Spouse Without Children 1.40 1.38 1.85 1.83
Female Without Spouse With Children 4.51 6.74 7.07 723
Female Without Spouse Without Children 417 4.04 4.60 471
Non-Family Households 18.84 26.28 29,20 20.68
Single Persons 17.11 22,65 24.64 25.01
Male Alone — 8.62 9.70 10.02
Female Alone — 14.03 14.94 15.00
Other Non-Family Households — 3.63 4.56 4.67

Source: U.S. Bureau of the Census, Current Population Reports, Series P-20, N. 461,
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The structural changes in household composition have occurred in conjunction with significant
changes in the participation of women in the labor force, which, in turn, is gradually aitering the division of
labor within households. Married working females with children in 1990 made up 16.6% of the full-time
labor force, compared with 10.2% in 1960 (Table 2.3). Looked at another way, the percentage of women
over the age of 25 who were in the
labor force has risen comsiderably

between 1960 and 1990, as shown in Table 2.3: MARRIED WOMEN WITH CHILDREN
Table 2.4. AS PERCENT OF TOTAL LABOR FORCE
In general, studies are finding 1970 1980 1990 1991
- R . AMarriad Waman 10N 11370 16 50 1A /0
that WOI‘klIlg women I'etalll more Of the I¥AGRLiwAs FY LILIWIL B AT nenr Rared i A AN

household responsibilities than their | “ith Children

husbands (Firestone and Shelton, s i
Source: Statistical Abstract Table 620 “Women in Labor Force by Marital Status

Vi . .
1988).' lea 1ng le§s lel.s ure time for and Presence of Children™ based on U.S. Division of Labor Statistics,
working women with children (7% ofa o ..... it g

day Vs, 12% for their ma]e counter_ Dullﬁuﬂ AJUI d[lU UIIPUUIIBIICU uaia.
parts) (Fox, 1985). The combination —

of work, household and childcare Table 2.4: PROPORTION OF WOMEN IN THE LABOR FORCE
duties places a premium on commute BY MARITAL STATUS AND PRESENCE OF CHILDREN

time. r;.Ximiﬁg studies do not indicate 1960 1970 1980 1590
times for women (Fox, 1985) are due Married Without ~ 30.50 40.80 50.10 58.20

to what degree the shorter comumute

to the use of proximity as a factor in Children
job choice, the use of job location as a Married With 27.60 39.70 54.10 66.30
factor in residential choice, or the Children
occupational distribution of women in Single, 44.10 53.00 61.50 66.40
the work force. with & without

Using data from the 1988 | Other 4000 3910 4400 4680

Nationai Survey of Families and P——— ol 620 W —p T
Households, Blair and Lichter (1991) urce: Statistical Abstract Table omen in Labor Force by Marital Status

found 1 lationship b and Presence of Children” based on U.S, Division of Labor Statistics,
ound a complex relationship between g jiyiq 2307, and unpublished data.

a woman’s employment and earnings

relative to that of her spouse or partner and to the degree of gender segregation in household tasks and the
relative number of hours men and women devote to housework each week. A woman'’s education, employ-
ment and earnings increase the man’s share of total family labor and decrease the gender segregation of
household tasks. A woman’s hours of participation in the labor force and the relative difference in both edu-
cation and eamings between partners are significantly related to task segregation and the proportion of
housework done by the man. Blair and Lichter found that employed women who equal or exceed their part-
ner in education and income spend less time in household tasks than unemploycd women. The presence
and number of children were found to exert pressures in the opposite direction.

2.2 Social Trends and Travel Behavior

Social trends identified in this report include: an increase in the percentage of married couple house-
holds in which the wife works outside the home; an increase in the percentage of single parent (predomi-
nantly female) families; and increases in both single person households and non-family households. All of
these changes can be expected to have an impact on the transportation needs and habits of individuals and
households.

Some of the effects of these trends on individual and household behavior have been studied by earlier
researchers. In particular the impacts relating to and affecting women in the workforce, and women as
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single parents, have been the subject of several studjes (Carp, 1974; Koppleman et al,1978; Giuliano, 1979;
Bayes et al, 1982; Michelson, 1983.) As pointed out by Michelson, “Role responsibilities (while differing
for different women) represent the comerstone of daily activities and hence of travel.” This of course is true
regardless of gender. However the more varied work status of women (full time, part time, none), and the
influence of children in the household (and the ages of the children) on women’s responsibilities create a
greater variety of role responsibilities for women in comparison with men. The recent changes in work and
marital status of women have also led to changes in their role responsibility and hence travel needs,

Women’s transportation is, in general, more likely to be influenced by travel of other family members.
Micheison (1983) found that (in Toronto, Canada) men were twice as likely to travel alone as were women
and 30% more likely to travel without other family members. He also found that women’s work and mar-
ital status affected the time spent traveling per day but married women spent less time than their husbands
in travel and single women who work spent the largest amount of time in travel.

Researchers have also focused on household structure as an explanatory variable for trip making.
Chicoine and Boyle (1984) used the following four lifecycle stages:

1. Single person housecholds

2. Households of unrelated persons without children

3. Families with children under 16 years old

4. Families with no children, or with youngest child under 18 years old

These household structures were compared for predicting household trip generation rates with the use

of the more conventional variable, household size. In both cases vehicle ownership was used as a control

variable. This definition of household structure has the advantage of simplicity but does not differentiate
between single parent, traditional, and dual income families. Also, for households with two or more mem-
bers, there is no differentiation of household size.

Chicoine and Boyle concluded that there is evidence to support the use of household structure rather
than household size. They concede that there are some difficulties involved in forecasting household struc-
ture, but they argue that theoretical considerations support the notion that the household structure concept
holds the potential to improve the accuracy of the tnp generatlon process.

Zimmerman (1982) used three basic fam mily s .IC 1

e
G L i 2 L X eA

ily structures were:

1. Childless Households :  Couples
Single
Unrelated individuals

2. Typical Nuclear family
3. Single parent family

Lifecycles for childless households were described by the age of one of the adults in the household,
while lifecycles for households with children were described by the age of the oldest child. This definition
of household structure does not differentiate between traditional and dual income families and does not
include household size as a descriptor.

Zimmerman’s work showed higher trip rates for early lifecycies of childless households and higher
trip rates for later lifecycles of families with children. The highest trip rates are for typical nuclear families
with older children (10 to 11 trips per day) and for households of unrelated individuals under 30 years old
(8.33 trips per day.) Zimmerman also found that trips decline steadily with age for childless couples, sin-
gle person households and households of unrelated individuals. For both one and two parent families, trip
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making increased steadily with age of the oldest child. However, two parent families generated roughly
50% more trips than single parent families.

Notwithstanding the attractiveness of the lifecycle approach to trip prediction, Zimmerman points out
that divergent views exist on appropriate lifecycle categories for transportation. She calls for “Better theo-
retical justification for the selection of life-cycle stage in travel research than have been made to date™ (p55).

In recent work involving

household structure and trip
chaining, Strathman et al | Table25: DISTRIBUTION OF HOUSEHOLDS BY HOUSEHOLD TYPE
(1992) have defined household Household Type Percent of Sample
types on the basis of work sta-
tus, presence and age of chil- Zero workers, all persons aged 60+ 15
dren, and age of adults for zero Zero workers, some under age 60 14
worker  households  only. Single working person 8
These household types are Single working person w/child < 6 years 1
shown with their frequency Single working person w/child > 5 2
distribution in Table 2.5. Traditional Couple 16

This comprehensive set Traditional Family w/child < 6 years 11
of household types leaves out Traditional Family w/child > § years 10
only non-family households Dual income, no children 12
(unrelated adults) and unmar- Dual income w/child < 6 years 3
ried related adult households. Dual income w/child > 5 years 7
And, as with lifecycle, several Multiple adult workers 2
other variables important for

analyzing travel behavior are Source: Strathman, et al. 1992
confounded.

2.3 Measuring Travel Behavior

Travel patterns have traditionally been identified in terms of trips that are home-based or non home-
based, without regard to relationships between successive trips. However, researchers have found consid-
erable evidence that trip makers frequently chain trips together to accomplish their daily activities. For
example, Clark et al (1981) found that 44 to 71 percent of journeys were single stop and the remaining 29
to 56 percent involved some trip chaining.

(Kelly and Miller (1984) studied the characteristics of muiti-stop and multi-purpose non-work travel
based on two week travel diaries prepared by residents of Hamilton, Ontario. They compared trip lengths
for single stop and multi-stop “tours.” Tours were defined as a series of trips starting and ending at home.
A single stop tour might be home to grocery shopping to home; a multi stop tour could be home te grocery
shopping to grocery shopping (at another location) to home, or home to non-grocery shopping to social/
recreational/other 1o home. They demonsirated that travel times of multi-purpose tours for grocery shop-
ping were typically 40 percent longer than travel times of single stop grocery tours and concluded that
“jgnoring multi-stop tours will result in serious underestimation of total travel as well as provide a poor con-
ceptual starting point for behavioral modeling efforts.”

Kostyniuk and Kitamura (1984) studied urban trave] pattemns using 1965 and 1980 data from south-
east Michigan. They found that travel patterns had changed considerably over this time pericd but were
able to conclude that obligatory and less flexible activities tended to be pursued earlier in the day and before
flexible activities. The 1980 data also showed that individuals who made many trips per day were more
likely to organize trips into trip chains. '
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Nishii et al. (1988) looked specifically at trip chaining in the home to work and work to home com-
mute. They hypothesized that the likelihood of undertaking a separate home based trip (or trip chain) to
accomplish non-work activities will increase with speed of travel and will decrease with increases in com-
muting distance, travel cost, and density of opportunities. The analysis was confined to workers who
engaged in a single discretionary trip in addition to their work trips. They defined sequences of trips as
paths subdivided into multi-chain paths in which the additional activity is pursued in a separate home-based
trip chain, and single-chain paths in which the activity is linked to a commuting trip. Data for 1980 from
Osaka and Kyoto, Japan, showed that 36.2 percent and 38.7 percent, respectively, of the discretionary trips
were attached to the morning or evening commute, 53.5 percent and 42.5 percent were made during work,
while 10.3 percent and 18.8 percent were underiaken as a separate home based irip chain. The data used
for this study included trips by each household member over five years of age. Commute trip data were not
broken down by gender.

In 1989 Goulias et al. developed a method for estimation of trip generation, taking trip chaining into
account. Using data from Detroit, they developed regression models in which mandatory trips are a func-
tion of income, household structure, and other variables and discretionary trips are a function of mandatory
trips and other variables. They found that irip chaining was associated mostly with work, shopping, and per-
sonal business trips and very litile with school and social/recreational trips.

Using data from an NCHRP project investigating travel characteristics at large scale suburban activ-
ity centers in Dallas, Washington, DC and Minneapolis, Chang and Lin (1992) looked for clusters in the
travel data. They clustered the data based on the frequency of stops in the commute trip and found that trip
chaining on the commute trip is higher in large households with a large number of children and in house-
holds with a low number of available vehicles; but a very short or very long commute diminishes the degree
to which trips are chained. Small households living very close to work and small suburban households with

a short commute exhibited a low propensity for irip chaining on the commute.

Using two week diaries of commuters in Austin, Texas, Hatcher and Mahmassani (1992) investigated
the variability in the evening commute. They compared “day-to-day” patterns with patterns which “devi-
ate from normal.” They found that about 39 percent of evening commute trips included at least one inter-
mediate stop and 11 percent had two or more stops. Only about 5 percent of commuters made stops in their
evening commute every day. At the other extreme, 14 percent did not stop on any of the days in the sur-
vey. The researchers separated stops into routine and non routine, defining routine as stops at the same loca-
tion made at least 3 times per week. Using this definition they found that 15.9 percent of the stops were
routine. 9.7 percent of the commuters had at least one routine stop. 62.6 percent of the routine stops were
to serve passengers.

In 1992 Strathman et al. conducted a study of the effect of travel conditions and household structure
on trip chaining, using data for weekday travel in Portland, Oregon. Trip making was described by simple
and complex chains. All chains began and ended at home; data which did not fit into this category were
discarded. A simple chain was a home to home circuit with one stop coded by purpose (work, school, shop,
social/recreational, personal business, serve passenger, other). A complex chain had two or more stops,
each coded by purpose as listed above. The sample of 2718 households consisted of 3443 persons aged 5
and older. In the 24 hour period of the survey, 19112 trips were made, organized into 7,967 chains starting
and ending at home. Simple chains made up 76.1 percent of the total and complex chains 23.9 percent.
Work chains constituted about one third of all chains; about 80 percent of work chains were simple chains.
The number of daily trip chains per household ranged from 0.5 (for single working persons} to 2.5 for per-
sons living in multiple adult worker households.

In their analysis Strathman et al. examined the propensity for trip chaining and the tendency to incor-
porate non-work trips into the commute trip chain or into separate non-work irip chains. They found that
single working adults with preschool children had the highest propensity to form complex commute trip
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chains. This group was followed (but not closely) by single persons, single persons with school-age chil-
dren, dual income couples and dual income couples with preschoolers. At the low end in propensity to form
complex commute chains were traditional couples, multiple workers, traditional couples with preschoolers,
and dual income families with school age children.

The traditional couple and traditional couple with preschoolers tended to incorporate pon- work trips
into complex non-work chains, while dual income couples with preschoolers and people living in multiple
worker households incorporated more of these trips into complex work commutes. Single persons, single
persons with children, and dual income couples incorporated these trips into both complex commute chains
and complex non-work chains; however single persons and dual income couples favored the complex com-
mute chain. Dual income couples with school age children incorporated few trips into complex chains.

In addition to the effects of household structure on trip chaining, Strathman et al. investigated the
effects of driving alone to work, living in the suburbs, working in the CBD, working in the suburbs, num-
ber of vehicles in the household, distance to work, congestion, total number of non-work trips, high income
and iow income on the tendency to incorporate non-work irips into compiex work chains or into compiex
non-work chains. Driving alone to work was the only variable with effects of the same order of magnitude
as household structure and, as expected, this encouraged incorporation of more trips into complex comrute
chains than into complex non-work chains. The researchers concluded that household structure has an
important influence on the formation of complex commute chains and that the rapid growth of households
of the type which tend to form complex commute cbains has contributed to the high rate of growth of peak
period traffic.

2.4 Summary

The literature reviewed above suggests that structural concepts for categorizing travelers and for mea-
suring travel behavior are receiving a lot of attention. Attempts to develop and apply a structural method
for analyzing travel behavior have been underiaken for many of the same reasons expressed in this report.
However, development of structural concepts and measures are still at an early stage in their development.
In particular, categories of traveler are less fully developed and utilized than are measures of travel behav-
ior based on trip chain concepts. Clearly, there is a recognized need to continue this line of research.
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Methodology

3.1 Descriptors of Travelers

Travel surveyed in the 1990 NPTS is examined at the household level and at the person level in this
report. Household level travel is described for different household structures, and person level travel is
described for persons’ roles within households, Altogether, travel behavior for 12 household structures and
12 person roles is described.

Several special terms are used in this report. A “reference person” is either the homeowner or the per-
son who pays the rent. One reference person is identified for each household. Other terms include “inde-
pendent adult” and “dependent.” Status as an independent or dependent adult depends on whether a person
has a sigm'ﬁcant degree of economic independence relative to other persons in the household. All persons
under 18 years of age were classified as dependents, as were all children of the reference person up to 35
years of age. Most persons classified as independent were those who were reportedly in the labor force
(working or looking for work) or retired. All reference persons were also classified as independent, regard-
less of age. Reference persons may not be working and may derive income from welfare, a working spouse,
or some other source. However, the fact that they “pay the rent” suggests that they enjoy some degree of
independence within the household. Independent adults were further subdivided by relationship to other
household members and presence of dependent persons in the household. Classification of houschold
metnbers into dependent or independent status is shown in Table 3.1.

Table 3.1: CLASSIFICATION OF DEPENDENT AND INDEPENDENT PERSONS

Relaijonship Age

0-15 years  16-17 years 18-21 years 22-35 years 36 or older
Reference Person Independent Independent Independent Independent Independent
Child of Reference Person Dependent  Dependent  Dependent  Dependent  Mixed*
Spouse of Reference Dependent  Mixed® Mixed* Mixed* Mixed*
Person
Other Relative of Dependent  Mixed* Mixed* Mixed* Mixed*
Reference Person
No Relation to Dependent  Mixed* Mixed* Mixed* Mixed*
Reference Person

* Classified as independent only if main oocupation was reported as working, looking for work, or retited.

Household Level

Household structures were defined by the relationship of household members to the reference person
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types capture the “traditional” married couple and the traditional nuclear family, as well as household types
that have proliferated in recent decades. Other household types include two income married couples, two
income families, single person households, single parent families, non family households with two inde-
pendent adults (with and without children or other dependents), and households with 3 or more independent
adults (with and without children or other dependents). Two unmarried independent adult households have
been further subdivided into related and unrelated individuals. Households with three or more independent
adulis may or may not be related, and may or may not include a married couple. (Table 3.2)
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Table 3.2: HOUSEHOLD STRUCTURE DEFINITIONS

Household with no dependent persons**

Single aduit
Two unrelated adults
Two related adulis

Two independent adult married
couple

Single independent adult married
couple

More than two adults

Single adult
Two unrelated adulis

Two related adults

Two independent adult matried
couple

Single independent adult married
couple

More than two adults

* “Independent persons” include:

A single person
Two independent persons*, not related to each other.
Two independent persons, related to each other.

Two independent persons, married to each other, no other persons in
the household

Two independent persons, married to each other, no other persons in
the household

Three or more independent persons irrespective of their relationships.

A single person with children andfor dependent adult(s)

Two independent adults, not refated to each other, with children
and/or dependent adults, and no other independent adult(s)

Two independent adults, related to each other, with children and/or
dependent adult(s)

Two independent persons, married to each other, with children
and/or dependent adults, and no other independent adult(s).

Two independent persons, married to each other, with children
and/or dependent adults, and no other independent adult(s).

Three or more independent adults irrespective of their relationship
and with/without children gndfor dependent adult(s)

1. All household reference persons regardless of age

2. All adults (not children) unrelated to the reference person

3. Adults *** who answered yes to the worker question or who answered the question what were you doing
most of last week by: working; looking for work; retired; or with job but unable to werk.

** “Tjependent persons” include:

1. Adults*** do not fit the independent status as defined above: i.e. answered no to the worker question and
who answered the question what were you doing most of last week by: keeping house, unabie to work,

going to school

2. Children aged D to 17

e <A dults” are:

1. All persons over 35

2. Persons over 21 who are not the child of the reference person
3. Persons 18 or over who are not related in any way to the reference person
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Person Level

Person roles defined for the person level analysis were also deteremined with respect to the relation-
ship of household members to the reference person and the absence or presence of other independent aduits
or dependents, Role specification was constrained to some degree by the data set. In the data file, a per-
son’s relationship to the household reference person is given, but relationships among other members of the
household cannot always be inferred from this data. For example, if an independent adult is the spouse, sis-
ter, brother, or child of a household member other than the reference person, they are classified as an unre-
Iated adult (see Appendix D). The person roles are defined in Table 3.3.

3.2 Travel Descriptors

Travel descriptors include conventional variables and new variables based on trip chaining concepts.
Both conventional and new travel variables are derived from the concept of trip, which is defined as unin-
terrupted travel from one place to another by any transportation mode. All travel variables are daily mean
values. Because of the large number of variables in this study, conventional travel variables are restricted
to person trips, person miles of travel, and average person trip distance. Conventional variables used are:

Household Level Person Level

Mean number of household person trips Mean number of person trips
Mean houschold travel distance Mean travel distance per person
Mean distance per person trip Mean distance per person trip

Trip chains and loops are defined in this report to reflect trip chaining concepts. A trip chain is a
sequence of trips which begin and end at a travel anchot. Travel anchors are trip origins or destinations that
are relatively fixed in terms of where they are located and when travel between them must be taken. Home,
school, and work have been designated as travel anchors; trips to and from school and work are generally
constrained to specific days and times of day; home is included as an anchor because daily travel typically
begins and ends at home. A loop is defined as a sequence of trips which begin and end at home. Loops
may consist of two or more chains. Chains are subdivided into simple and complex chains. A simple chain
may contain one or two trips. Simple chains between home and school or work contain one trip; simple
chains between home and home, between school and school, or between work and work contain two trips.
Complex chains between home and work or school contain two or more trips, complex chains between
home and home, school and school, or work and work contain three or more irips. Some examples of loops
and chains are:
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Loops

Home - work - home

Home - work - shop - home

Home - dinner - shop - home

Home - personal business - lunch - shop - home
Simple Chains

Home - work

School - work

School - home

Home - shop - home

‘Work - funch - work

Work - work related business - wotk

Complex Chains
Home - shop - personal business - home
Home - personal business - school
Home - serve passengers - personal business - work

Work - social - personal business - work

The new travel descriptors used in this study are:

Household Level Person Level

Mean number of household person leops Mean number of person loops

Mean number of trips per loop Mean number of trips per loop

Mean number of complex chains per Ioop Mean number of complex chains per loop

Analysis of loops and chains was done on a subset of the data used for analysis with conventional trip
making variables. The subset consists of 12,982 households and 29,213 persons and includes only those
households in which there were no incomplete loops. Further information about the construction of travel
pattern descriptor variables can be found in Appendix E.
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Table 3.3: PERSON ROLE DEFINITIONS

Dependents
Child 5-15  Any child aged 5-15 (regardless of relationship to reference person).

Child 16-21  Any child aged 16 or 17; a 18 to 21 year old dependent person™
or child of reference person.

Adult 22-35 A 22-35 year old dependent person** or child of reference person.
Adult > 35 A dependent person over 35.

Adults with no Dependents

Single An independent person* living alone.

Unrelated One or more independent persons in a household where no one is related to the
reference persoit.

Related Cne or more independent persons in a household where others are related but not
married to the reference person.

Married An independent married person, living with spouse.

Adults with Dependents

Single An independent person living with related dependents.

Unrelated One or more independent persons, in a household with dependents
witere no independent person is related to the reference person.

Related One or moere independent persons in a household with dependents where other independent

persons are refated but not married to the reference person.
Married An independent married person, living with spouse and dependents.
* “Independent persons” include:

1. All household reference persons regardless of age

2. All adults {not children) unrelated to the reference person

3. Aduits *** who answered yes to the worker question or who answered the question what were you doing
most of last week by: working; looking for work; retired; or with job but unable to work.

*+ “Dependent persons” include:

1. Adults*** who do not fit the independent status as defined above i.e. those who answered no to the
waorker question and who answered the question what were you doing most of last week by: keeping house,
unable to work, going to school

2. Children aged 0 to 17.
k¥ < Adults” are:
1. All persons over 35
2. Persons over 21 who are not the child of the reference person

3. Persons 18 or over who are not related in any way to the reference person
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Results

Figures and tables in this Section are based on statistical information presented in Appendix F.
Complete data are included in Appendix F. In the cross tabulations some cells have very low frequencies.
These data have not been used in the analysis. For the household structure and person role groups the low-
est frequencies are 144 and 526 respectively and occur for related households with dependents and inde-

pendent persons living in unrelated households with dependents.

Household structures are identified in figures and tables using the following symbols:

Households with no dependents
H1 Single independent adult
H2 Two unrelated independent adults
H3 Two related independent adults
H4 Two independent married adults
H5 One independent adult married couple
H6 Three or more independent adults

Households with dependents
H7 Single independent adult
H8 Two unrelated independent adults
H9 Two related independent adults
H10 Two independent married adults
H11  One independent adult married couple
H12  Three or more independent adults

Person roles are identified as follows:
Dependents
D1 Child ages 5 to 15
D2 Dependent person aged 16 to 21
D3 Dependent adult aged 22 to 35
D4 Dependent adult over 35 years of age
Independent adults without dependents
Single independent adult

Independent adult living with an unrelated independent adult

Al
A2
A3 Independent adult living with a related independent adult
A4

Married Independent adult living with spouse

Independent adulis living with dependents
AD1  Single independent adult

AD2  Independent adult living with an unrelated independent aduit
AD3  Independent adult living with a related independent aduit
AD4  Married independent adult living with spouse
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Some of the persons classified as dependents are working, This occuts in group D2 and D3 because
all persons under 18 years and all children of the reference person to age 35 years are classified as depen-
dents, regardless of their work status. Furthermore, some independent adults do not have a “worker,”
“looking for work,” or “retired” work status. This may happen when the reference person, who is always
an independent aduit, has another work siaius, such as “studeni” or “keeping house.” For example, a one
independent adult married household could contain no “workers” or “homemakers” if the reference
person’s work status is “student” and the other adult has a dependent status. And a two independent adult
married household there might have only one “worker,” and there may or may not be a “homemaker” in
the household.

4.1 Householid Structure and Person Role: Distributions and Profiles

As seen in Table 4.1.1, the single adult household without dependents is the largest category (25% of
households), followed by the two independent adult married couple with dependents (23%) and the two
independent adult married couple without dependents (19%). The single adult household with dependents
is the next largest group (9%), and the one independent adult married couple with dependents is about the
same size (8%). The remaining seven household categories each constitute 1% to 5% of the total number

of households in the data set.

The distribution of persons in households {Figure 4.1.1) shows that more persons live in two inde-
pendent adult married couple households with dependents (33% of all persons), followed by persons living
in two independent adult married couple households without dependents (16%), persons living in one inde-
pendent adult married couple households with dependents (12%), single persons without dependents (11%),
and persons iiving in singie aduii househoids wiih dependenis (9%). Persons living in each of the remain-
ing 7 household categories make up 1% to 4% of all persons in the data set.

Distribution of persons by person role is presented in Figure 4.1.2. As seen in this figure, 37.6% of
persons are dependents, including 19.6% under the age of 16. Of the independent adults, 21.3% are found
in married couple households with dependents, and 17% are in married couple households without depen-
dents. Single independent adults with and without dependents constitute 3.4% and 9.8%, respectively, of
independent adults. The remaining four independent adult person roles each constitute less than 4% of inde-
pendent persons.
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ing order:

*  Single Adult Households without Dependents (H1)

*  One and Two Independent Adult Married Households without Dependents (H5 and H4)

*  One and Two Independent Adult Married Households with Dependents (111 and H10)

*  Single Adults with Dependents (H7)

*  Households with two Related Person, with and without Dependents (H9 and H3)

*  Households with two Unrelated Person, with and without Dependents (H8 and H2)

*  Households with three or more Independent Adults, with and without Dependents (H12 and H6)

Single Adult Households without Dependents (H1)

For this household category, which constitutes 25% of all households and contains 10.6% of all pet-
sons, person role and household structure are synonymous., This group consists mostly of lower income
households, as expected for a household size of one. Figure 4.1.3 shows that fifty four percent (54%) of
these households have incomes less than $20,000 and only 12.7% have income over $40,000. Automobile
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|
Table 4.1.1: HOUSEHOLD STRUCTURE DISTRIBUTION FOR NPTS SAMPLE
Persons in Mean
Households Houscholds Household
Household Structure (percent) (percent) Size
Households with no dependents ) h
Single adult (H1) 25.0 10.6 1.00
Twa unrelated adults (H2) 3.2 28 2.00
Two related adults (H3) 1.8 16 2.00
Two independent married couple (H4) 19.4 16.4 200
One independent married couple (H5) 4.7 4.0 2.00
More than two adults (H6) 2.1 28 3.15
Households with dependents
Single adult (H7) 8.6 9.1 2.50
Two unrelated adults (H8) 1.3 1.9 331
Two related adults (H9) 1.0 1.6 3.59
Two independent married couple (H10) 22,6 31 345
One independent married couple (H11) 82 12.0 347
More than two adults (H12) _ﬂ._ _4_2_ 4.83
100.0 100.0 236
Study Totals 17203 40536

ownership in these households is low, (Figure 4.1.4) with 22.3% having no vehicle. Not surprisingly, this

category had the highest percentage (12.1%) making none of their trips by private vehicle (Table 4.1.2.).
| As seen in Figure 4.1.5, persons living in this household category are predominantly female (62.2%).
| Figure 4.1.6 shows that although the largest proportion of persons in this group are working (47.5%), a large
proportion are retired (34.6%).

‘ One and Two Independent Adult Married Households without Dependents (H5 & H4)

Married households without dependents consist only of two adults. These household categories make
| up 4.7% and 19.4% of all households, respectively. Together they account for 20.4% of all persons. Income
levels are distributed across the spectrum (but weighted towards the high end for two independent adult
| married couples). Of these households, 33.1 % and 20.9% have incomes below $20,000, and 32.5% and
‘ 43.4% have incomes over $40,000 (Figure 4.1.3). Automobile ownership in these households is high, with
67.3% and 75.0%, respectively, having two or more vehicles (Figure 4.1.4). As seen in Figure 4.1.7, a high
percentage (33.9%) of the independent adults in these households are retired, while a very small percentage

(less than 1%) are students or student/workers.
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Figure 4.1.1 Distribution of Households and Persons
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Figure 4.1.3
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Table 4.1.2: RELIANCE CON PRIVATE VEHICLE MODE BY HOUSEHOLD TYPE

Share of H1 H2 H3 H4 Hs He H7 H8 H9 H10 Hit Hi2
Trips

None 12.1 7.1 8.8 24 39 49 11.6 535 12. 1 14 2.7 26
Some 38 7.1 5.1 2.1 29 61 116 7.8 87 6.2 7.2 10.5
Most 4.5 2.9 7.3 7.6 7.2 160 217 28.6 225 306 265 34.5
All 796 729 788 879 860 730 537 58.1 566 617 636 @ 523

One and Two Independent Adult Married Households with Dependents (H11 & H10)

These married households with dependents make up 30.8% of all households (8.2% and 22.6%,
respectively), and fogether account for 45.1% of all persons. These households consist of two adults with
dependents of various ages. Average household size is 3.47 and 3.45 persons, respectively (see Table 4.1.1).
Income levels are high, with only 20.5% and 10.2% having incomes below $20,000, and 55.4% and 42.4%
having incomes over $40,000 (Figure 4.1.3). As seen in Figure 4.1.4, 79.8% and 88.1% of these house-
holds have two or more vehicles.

Figure 4.1.17 shows that 71.2% of all persons in the one independent adult household category are
dependents {29.4% are non working spouses). In the two independent adult households, 42.1% of persons
are dependents (Figure 4.1.18). Respectively, 29.1% and 28.6% of the persons in these households are
under 16 years of age. Less than 1% of the dependents are over 35 years of age. Children aged 16 to 21
make up 8.3% and 9.3% of persons, respectively, and dependent adults aged 22 to 35 are only 4.3% and
3.7% of persons in these households.

As seen in Figure 4.1.8, workers make up 87.6% of the independent adults in married households with
dependents. Only 3.1% of the independent adults in these households are retired, less than 1% are students
or student workers, and 6.2% are homemakers.

Single Adults with Dependents (H7)

This household category makes up 8.6% of all households and accounts for 9.1% of all persons
(Figure 4.1.1). As seen in Figure 4.1.3, income is relatively low, with 53.05% of these households having
income below $20,000 and only 13.4% having income over $40,000. Of the houscholds in this category,
18.3% do not own a vehicle (Figure 4.1.4). Consequently, 11% of the respondents made none of their trips
by private vehicle and only 55.7% of respondents made all their trips by private vehicle, one of the lowest
rates for all households (Table 4.1.2). As seen in Figure 4.1.5, independent adults living in these house-
holds (role AD1) are predominantly female (84.7%).

Figure 4.1.19 shows that dependents make up 60% of the persons living in these households. Of the
persons in these households, 33.1% are under 16 years of age and 3.6% are over 35 years old. Children
aged 16 to 21 make up 14.1% of the persons in these households. This group has the largest percentage of
young adults, aged 21 to 35, (9.1%).

As seen in Figure 4.1.9, workers make up 68.8% of the independent adults in this category, 5.6% are
retired, 3.5% are students or student workers, and 16.5% are homemakers. These homemakers have been
classified as independent because they are the household reference persons.
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Figure 4.1.5

Figure 4.1.6
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Households of Twe Independent Related Adults, with and without Dependents (H9 & H3)

Related adult households with or without dependents together make up only 3.1% of all households
and account for only 3.5% of all persons (Figure 4.1.1). Incomes are distributed across the spectrum with
33.0% and 34.0%, respectively, having household income below $20,000, and 36.9% and 26.5% have
incomes greater than $40,000 (Figure 4.1.3). Mean household size is two persons for these households
without dependents; for these houscholds with dependents the mean is 3.59, slightly larger than married
couple households with dependents (Table 4.1.1). As seen in figure 4.1.5, over 50% of the independent per-
sons in these households (role A3 and AD3) are female (52.5% and 55.2% respectively).

As seen in Figure 4.1.20, 44.2% of persons in related person households with dependents are depen-
dents. This is a little higher than the corresponding percentage for married households. Only 18.2% of per-
sons in these households are 5 to 15 years of age, and 10% (the highest for all household groups) are over
35 years of age, Dependents aged 16 to 21 make up 12% of all persons, and 4% are young adults 22 to 35
vears old. Independent adults make up 55.8% of the persons in this household category.

The work status profile for two related adults with dependents (shown in Figure 4,1.10) is unlike that
of married couple households with dependents. Of persons in related adult roles, 17.6% are retired, 69.2%
are working, 3.8% are students or student workers, and 4.4% are homemakers. Both retirees and students
are more highly represented in related adult households than in married households.

Figure 4.1.11 shows work status for independent aduits in these households without dependents. The
percentage of retirees is large (33.2%) and similar to the percentage of retirees in married person households
without dependents. Workers make up 57.1% of persons in this household group. The work status profile
is similar to that of married persons without dependents except for larger percentages of students (1.2%)
and student/workers (1.4%).

Households of Two Independent Unrelated Adults, with and without Dependents (H8 & H2)

Unrelated adult households collectively make up 4.5% of all households and account for 4.7% of all
persons (Figure 4.1.1). Incomes are distributed across the spectrum but weighted toward the lower end. Of
these households, 40.2% with dependents and 40.5% without dependents have household income below
$20,000 and 18.9% and 21.5%, respectively, have incomes greater than $40,000 (Figure 4.1.3). Mean
household size for households without dependents is 2; for these households with dependents mean size is
3.31, which is slightly smailer than households of married couples with dependents (Table 4.1.1). Among
independent aduits in these househoids (ADZ and AZ), ihe percentage of femaies is 48.9% and 46.8%
(Figure 4.1.5), respectively, in contrast with percentages above 50% for the comparable related person
households.

As seen in Figure 4.1.21, in unrelated person households with dependents, dependents make up 39.6%
of persons. Only 1.1% are dependent adults over 35 years, in contrast with 10% for related households with
dependents. This household category has 2 large percentage of persons 5 to 15 years of age (28.6%), and,
except for a smaller percentage of dependent adulis aged 22 to 35 (1.9%), resembles the comparable two
independent adult married couple households.

Tionera A 1T 21 chovare that A 207, ~F tho nercane in tho nnealatad adult with Aasmandante hancshnald At
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egory are independent adnlts. Of these independent adults, 4.3% are retired, 74.7% are working, 3.3% are
students or student workers, and 12.2% are homemakers (Figure 4.1.22). The work status profile for adults
in these households is closer to that of married couples with dependents than the households of related
adults with dependents.

As seen in Figure 4.1.13, the percentage of retirees in unrelated adult households without dependents
is also very small (4.1%), while the percentage of students and student workers is relatively large (15.5%).
This gives unrelated households without dependents a work status profile unlike any of the other household
categories without dependents.
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Households with Three or more Independent Adults, with and without Dependents (H12 & H6)

These households respectively make up 2.0% and 2.1% of all households and account for 4.2% and
2.8% of all persons. The mean household sizes are 4.83 and 3.15 persons (Table 4.1.1). Household incomes
are high with 14.6% and 30.7% below $20,000 and 51.4% and 41.2% above $40000 (Figure 4.1.3).
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As seen in Figure 4.1.22, dependents make up 38.3% of persons in 3+ independent adult households
with dependents. Dependents under 16 years of age make up 17.9% of all persons. Dependents over 35
years are a large group in this household category {7%); another 9.6% are 16 to 21 years old, and 3.7% are
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adults (Figure 4.1.19); 44.5% of the persons in these households are related adults, while 17.2% are unre-
lated adults.

Profile of Dependents

Dependents make up 37.6% of all persons in the data base; the largest group of dependents are those
under 16 years of age (Figure 4.1.2). Figure 4.1.5 shows the gender distribution of dependents. Of depen-
dents up to the age of 15, slightly rmore than 50% are male. Dependents between 16 and 21 years of age
are 51.6% males, and 57.4% of dependent adults aged 21 to 35 are males. However, only 11.5% of the
dependent adults over 35 are male. Dependent adults over 35 include spouses who are not in the labor force

or retm:d which significantly increases the percentage of females in th1s group.

Figures 4.1.14 to 4.1.16 show the work status distribution for dependents 16 to 35 years of age,
Persons ages 16 to 35 who were identified as children of the reference person have been classified as depen-
dents regardless of their work status. Thus some of these dependents are workers. For the 16 to 21 year
old age group, 36.2% are workers, 32.5% are students, and 16.1% are student workers; a small percentage
identified themselves as homemakers (5.9%). Of dependents in the 22 to 35 age group, 75% are workers,
9.1% are students or student/workers, and 6.6% are homemakers. Of the dependent adults over 35 years
old, most (76 8%) are homemakers, 4.2% are students, and a large percentage have an unidentified work-
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Gender Differences

As data in Figure 4.1.5 show, 84.7% of the independent single adults with dependents (AD1) are
female, while 62.2% of single adults without dependents (Al) are female. Nearly 90% of the dependents
over 35 years of age are female, which is not surprising given the large proportion of homemakers in this
role. Closely associated with the disproportionate distribution of females into the D4 role is the distribu-
tion 54.1% and 56.9% of males into the independent married adults with and without dependents (A4 and
AD4). The respective percentages for related independent aduits, with and without dependents (AD3 and
A3) are 55.2% and 52.5% female. Unrelated independent adult roles (A2 and AD2) have only slightly
more males than females.

Work Status Differences
A high perocntagc of persons living in households with no dependcnts were found to be retired per-
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(Figure 4.1.11), to 33.9% for married households (Figure 4.1.7), to 34.6% in single adult households (Figure
4.1.6). However, Figure 4.1.13 shows there is a very small percentage of retired persons {(4.1%} in house-
holds consisting of unrelated adults. In general, a low percentage of independent adults living in house-
holds with dependents were found fo be retired persons. For single persons (Figure 4.1.19), unrelated adults
(Figure 4.1.21), and married adults with dependents (Figure 4.1.18), the percentage ranges from 3.1% to
5.6%. But in households of related adults with dependents, 17.6% of the independent persons are retired
persons (Figure 4.1.10).
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Differences in Age of Youngest Child

Data for age of youngest child for households with dependents are found in Table 4.1.3. Married adult
households and households with two unrelated adults have the largest percentages for youngest child under
5 years of age (36.2% to 44.4%}); two related adult households have the lowest percentage (16.2%). One
and two independent married adult households and two unrelated adult households are similar in that 18 to
20% of these households have the youngest dependent aged 16 or more years; and less than 1.5% have
youngest dependent over 35. On the other hand, 33.4% of single adult households have the youngest depen-
dent aged 16 or more years and 5.2% have youngest dependent over 35. In two related adult households
the corresponding percentages are 48% and 20.1%. Thus a smaller percentage of single adult households
and related adult households have children who may be dependent on adults for transportation because of

their age.

Table 4.1.3: DISTRIBUTION OF YOUNGEST DEPENDENT BY HOUSEHOLD TYPE
AGE H7 HB8 H9 H10 H11 Hi2
Q-4 yrs 239 41.2 1682 36.2 44.4 271
5-15 yrs 428 40.8 35.8 43.8 37.3 40.3
16-21 yrs 16.1 13.6 223 129 10.0 18.0
22-35 yrs 12.1 3.1 5.6 6.6 7.5 8.9
36+ yrs 52 1.3 20.1 Q.5 0.9 5.1
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Figure 4.1.7 Work Status of Married Adult Households without
Dependents
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Figure 4.1.8 Work Status of Married Adult Households with Dependents
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Figure 4.1.9  Work Status of Single Aduit Households with Dependents
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Figure 4.1.10 Work Status of Related Adult Households with Dependents
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Figure 4.1.11
Dependents
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Figure 4.1.12 Work Status of Unrelated Adult Households with Dependents
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Figure 4.1.13 Work Status of Unrelated Adult Households without
Dependents
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Figure 4.1.14 Work Status of Children Age 16-21
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Figure 4.1.15 Work Status of Dependent Adults Age 22-35
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Figure 4.1.16 Work Status of Dependent Adults Over 35 Years of Age
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Figure 4.1.17 Role Distribution of Married Adult Households with
Dependents
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Figure 4.1.18 Role Distribution of Married Adult Households without
Dependents
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Figure 4.1.19 Role Distribution of Single Adult Households with Dependents
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Figure 4.1.20 Role Distribution of Related Adult Households with Dependents
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Figure 4.1.21

Role Distribution of Unrelated Adult Households with
Dependents
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Figure 4.1.22 Role Distribution of 3+ Adult Households with Dependents
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4.2 Household Structure, Person Role, and Travel Behavior

In this section travel behavior is described for household types and person Roles. The analysis fol-
lows the same order as in Section 4.1. Travel variables and their means for the data set are shown in
Table 4.2.1.

As defined earlier, a trip is uninterrupted travel from one place to another by any transportation mode.
A loop is a journey of two or more trips which begins and ends at home. A complex chain is a sequence
of two or more trips between origin and destination anchors. Anchors are defined as home, work, or school
trip origins or destinations.

Table 4.2.1: MEAN HOUSEHOLD AND PERSON TRAVEL
Households Person
Mean number of person trips per day 7.23 trips 3.07 trips
Mean travel distance per day 66.98 miles 28.71 miles
Mean distance per person trip* 11.23 miles 11.68 miles
Mean number of person-loops per day 3.01 loops 1.49 loops
Mean number of trips per loop* 2.66 trips/loop 2.65 trips/loop
Mean number of complex chains per loop* 0.26 complex 0.24 complex
chains/fioop chains/loop

* Slight differences in these variables measured at the household level and the person
level are due to the different sizes of the data set for each case (see Appendix F).

Single Adults without Dependents

The households of single adulis withoui dependent (H1) and the single independeni adult without
dependents role (A1) are the same. As seen in Table 4.2.1 and Figures 4.2.1, 4.2.2, and 4.2.3, these inde-
pendent adults make slightly fewer trips per day (2.91) than the average person, the total travel distance
(24.88 miles) is considerably below average, and their mean trip length is the lowest for all independent
person roles (9.92 miles per trip). Figures 4.2.4, 4.2.5, and 4.2.6 and Table 4.2.1 show that these person-
households make about the average number of person loops per day (1.46), but have the second highest
number of person trips per loop (2.79 trips per loop) and a high number of complex chains per loop (0.32
complex chains per loop). The average level of trip making exhibited by this group (trips per day and loops
per day) is believed to be influenced by the relatively lower incomes and rates of vehicle ownership of

memhesere of thic gronmn
members O g group,

The most striking travel behaviors of this group are their tendency to make short trips and to organize
their trips into more complex loops and chains. Since their travel is not tied to the schedules and travel
needs of other household members, these individuals may have more freedom to select origins and desti-
nations closer to each other and to organize their travel into complex travel patterns.

Married Households without Dependents

Independent adults in these household groups (A4) make just above average (2.90) trips per day
(Table 4.2.1 and Figure 4.2.1). Their daily travel distance is also somewhat above average (32.36 miles,
Figure 4.2.2) and they have one of ihe iongesi mean irip disiances (13.G miles per iiip, Figure 4.2.3).
Persons in these groups make slightly less than the average number of loops per day (1.45, Figure 4.2.4),
make an average number of trips per loop (2.61, Figure 4.2.5) and have just above the average number of
complex chains per loop (0.26, Figure 4.2.6). Except for mean trip distance, the travel behavior of
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independent adults in these household groups are close to the average. The longer trip distance may be asso-
ciated with the high percentage of workers and higher incomes of persons in these roles.

There are also interesting differences between the one and two independent married adult households
without dependents. Although these two household types are the same size (2.0 persons) the mean number
of trips per household, travel distance per household, and travel distance per trip was different in each case.
As seen in Figures 4.2.7, 4.2.8, and 4.2.9, the two independent adult households have 0.68 more trips per
day (13%) and travel 11.60 (22%) more miles per day than the one independent adult households, but have
mean trip lengths that are 0.41 miles (3%) shorter. Trip and travel distance differences may in part be
attributed to the relatively lower income of the one independent adult households; the shorter average trip
length for the one independent adult households could be the result of a higher proportion of adulis whose
travel is unconstrained by work trips, and who are not required to coordinate their travel with the travel
needs of dependents. Consequently, while one independent adult households take fewer trips and travel
fewer total miles, they may have the time and flexibility to take longer trips when they do travel.

The relatively greater number of trips per day for the two independent adult households is also
reflected in a greater number of loops per day for two independent adult households (2.52 versus 2.31,
Figure 4.2,10). However, it appears that there is little difference in the complexity of travel between these
household types; the number of trips per loop is only slightly higher for two independent adult households
(2.59 versus 2.53, Figure 4.2.11), and there is no difference in the number of complex chains per loop (0.25,
Figure 4.2.12).

One and Two Independent Adult Married Households with Dependents

Independent adults in these households (role AD4) have the highest trip making rate (3.63 trips per
day, Figure 4.2.1) of all person roles. They also have the highest travel distance (38.03 miles per day,
Figure 4.2.2) and one of the longest mean trip distances (13.62 miles per trip, Figure 4.2.3). These inde-~
pendent adults make an above average number of loops per day (1.56 loops per day, Figure 4.2.4), combine
a higher than average number of trips into each loop (2.74 trips per loop, Figure 4.2.5), and have a slightly
above average number of complex chains per loop (0.25 complex chains per loop, Figure 4.2.6). This could
be the result of relatively high income levels and high percentages of workers in these households, as well
as a greater ability for multiple adults in the same household to serve the transportation needs of dependents.

Although the average size of these two household types is nearly the same (3.45 and 3.47 persons),
mean number of trips per household, travel distance per household, and travel distance per trip for the two
independent aduli married households were different from the one independent adult households. As seen
in Figures 4.2.7, 4.2.8, and 4.2.9, the two independent adult households have one more trip per day (9%),
travel 13.77 (15%) more miles per day, and have mean trip lengths 1.36 miles (13%) longer than the one
independent adult households. As with the comparable households without dependents, income differences
may account for trip number and total travel distance differences. However, shorter rather than longer
mean trip length for one independent households with dependents may be the result of the limiting influ-
ence of dependents on the travel of adult household members who are not otherwise constrained by a work
frip.

Two independent adult households also had a greater number of loops per day than the one indepen-
dent adult households (4.38 versus 4.15, Figure 4.2.10). Although the number of trips per loop is slightly
higher for two independent adult households (2.64 versus 2.57, Figure 4.2.11), the number of complex
chains per loop is lower (0.22 versus 0.25, Figure 4.2.12). This suggests that members of one independent
adult married households with dependents structure the complexity of their travel differently from the two
independent adult married households.

It is also interesting to note that the number of complex chains per loop, the same for one and two
independent adult married couples without dependents, was equal to one independent adult married couples
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Figure 4.2.1 Person Trips by Role
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Figure 4.2.2 Travel Distance by Role
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Figure 4.2.5
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Figure 4.2.7
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Figure 4.2.9 Person Miles per Trip by Household Type
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Figure 4.2.10 Person Loops per Household by Household Type
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- Figure 4.2.11 Trips per Person Loop by Household Type
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with dependents (0.25); only two independent adult married households with dependents were lower
(0.22). The lower propensity to form complex chains may be because working adults have relatively less
time for travel and less scheduling flexibility, and so are less able to serve the travel needs of dependents.
In this case, household members might merge their travel less frequently and fewer chains would contain
multiple trips. Dependents may then become more likely to travel alone or forgo some travel altogether.

Single Adults with Dependents

Independent adults in this household category (role AD1) have one of the highest trip rates (3.62 trips
per day, Figure 4.2.1), but have a mean travel distance a little below average (27.39 miles per day,
Figure 4.2.2) and one of the lowest average distances per trip (10.41 miles per trip, Figure 4.2.3). These
independent adults also have a high mean number of loops per day (1.57, Figure 4.2.4), high mean number
of trips per loop (2.89, Figure 4.2.5) and high mean number of complex chains per loop (0.33, Figure 4.2.6).

The high trip making rate of independent adults in this household group seems surprising (because of
the low income level, low rates of vehicle ownership, and high percentage of independent adult females)
until one considers that there is only one independent adult to meet the travel needs of dependents. Single
adult households have an average of 1.5 dependents, compared with 1.45 and 1.47 dependents, respectively,
in the one and iwo independent adult married couple households with dependents. The presence of these
dependents adds 4.82 trips per day to the 2.9 trips per day made by a single adult household without depen-
dents. This is comparable to the married households with dependents where 5.78 and 5.46 trips per day are
added to the 5.82 and 5.14 trips per day made by the married couple houscholds without dependents.

The relatively high level of trip chaining exhibited by this group could be due to the much lower pro-
portion of workers than in married adult households (68.8% and 87.6% respectively, Figures 4.1.12 and
4.1.10) combined with the much smaller proportion of adults available to accompany dependents on trips.
As a result, the independent adults in these households may have more time and flexibility to serve depen-
dents’ travel needs, while lacking the opportunity o share this necessity with another adult.
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Independent adults in related households with and without dependents (roles AD3 and A3) have,
respectively, the lowest trip making rates (2.54 and 2.35 trips per person, Figure 4.2.1), the shortest travel
distances (22.81 and 21.83 miles per day, Figure 4.2.3), and below average trip lengths {11.28 and 10.57
miles per trip, Figure 4.2.3). The respective number of loops per day (1.43 and 1.35, Figure 4.2.4) and num-
ber of trips per loop (2.45 and 2.56, Figure 4.2.5) for independent adults in these households are also below
average. The number of complex chains per loop is extremely low (0.16, Figure 4.2.6) for these households
with dependents, and average (0.24, Figure 4.2,6) for households without dependents. The low level of trip
making and short trip distances is not surprising for this group because of the low income levels and high
percentages of retirees. Alititough both students and retired persons are more highiy represented in reiated
adult households, it is not yet clear why the propensity to form complex chains is so low.

Households with two Independent Unrelated Adults, with and without Dependents

In contrast with households of related adults, independent aduits in unrelated adult households with and
without dependents (role AD2 and AZ2) have relatively high trip making rates (3.11 and 3.62, Figure 4.2.1),
travel distances (29.77 and 34.25, Figure 4.2.2) and trip lengths (12.43 and 12.96, Figure 4.2.3). The mean
values for unrelated adults with dependents are only slightly lower than those for married households with
dependents. This may be accounted for by their similar work status profiles and because the presence of
dependents implies a strong possibility that adults in these households interact in ways similar 1o marmied
adults. Trip making rates and total travel distance for unrelated individuals without dependents, however,
are higher than for independent adults in other household groups without dependents, This may be due o
the small proportion of retirees in this group and the high percentage of students and student workers.

5-52 Household Structure and Travel Behavior




Average trip distance for independent adults in unrelated households without dependents is exceeded only
by those in married adult households with or without dependents.

For these households, with and without dependents respectively, the number of loops per day (1.53
and 1.60, Figure 4.2.4) and the number of trips per loop (2.77 and 2.78, Figure 4.2.5) are all considerably
above average, while the number of complex chains per loop (0.26 and 0.27, Figure 4.2.6) are just above
average.

Households with Three or more Independent Adults, with and without Dependents

These categories of households contain a2 mixture of related and unrelated indenendent adults,
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Comments here pertain only to data for household level trip making. These households have an average
size of 4.83 and 3.15, respectively (Table 4.1.1). The number of trips per household are 11,9 and 8.19
(Figure 4.2.7) or an average of 2.46 and 2.60 trips per person. This is considerably below the overall aver-
age for all persons in the data set of 3.07 trips per person. The mean person miles for these households are
106.90 miles and 85.21 miles per day (Figure 4.2.8), or a daily average of 22.13 miles and 27.05 miles per
person. These are also below the per person average for the data set.  However, mean distance per trip is
13.13 and 12.61 miles respectively (Figure 4.2.9), which is well above average.

The mean number of person loops per household for these households is 4.95 and 3.17 respectively
(Figure 4.2.10). This is an average of 1.02 and 1.01 loops per person, well below the average for the entire
data set. The average number of person {rips per loop is 2.39 and 2.51 (Figure 4.2.11), the lowest for
ali household structure categories. Finally, the number of complex chains per loop, 0.16 and 0.22
(Figure 4.2.12), are the lowest for all household types. These low levels of trip chaining may partially be
attributed to the effects of the larger household sizes in this group. As the number of persons in a house-
hold increases, so does the number of competing schedules and destinations. As the number of competing
travel needs increases, it probably becomes more difficult for household members to travel together.

Dependents

Trip making rates for dependents range above and below the mean for the data set (2.64 to 3.31 trips
per person per day, Figure 4.2.1). Only those aged 16 to 21 exceed the mean. Trip distances are short for
dependents under 21 years of age (7.47 to 10.82 miles per trip, Figure 4.2.3). However, young adults have
a very high mean trip distance (15.06 miles per trip, Figure 4.2.3), and adults over 35 are close to the mean
(11.7 miles per trip, Figure 4.2.3). Total travel distances are very low for dependents under 16 years of age
(17.38 miles per trip, Figure 4.2.2) and very high for young adults aged 22 to 35 (34.15 miles per trip,
Figure 4.2.2),

Children under 16 years old have well below average rates of person loops per day (1.38,
Figure 4.2.4), trips per loop (2.45, Figure 4.2.5) and the second lowest number of complex chains per loop
(0 17, Flgure 42. 6) Ch;ldrcn aged 16 to 21 have among the highest number of loops per day (1. 56
Figure 4.2.4), but have below average rates of trips per loop (2.58, Figure 4.2.5) and rates of forming com-
plex chains per loop (0.20, Figure 4.2.6). Dependents aged 22 to 35 have a similar pattern, except that they
have fewer loops per day {1.46, Figure 4.2.4). Not surprisingly, dependent adults older than 35, primarily
comprised of homemakers, have one of the highest number of loops per day (1.59, Figure 4.2.4) and the

highest number of complex chains per loop (0.34, Figure 4.2.6).

Gender Effects

Gender alone does not have a large influence on number of trips per person for the data base as a
whole (3.02 trips per day for males and 3.11 trips per day for females). However, larger differences become
apparent when person role and household structure are taken into account. As seen in Figure 4.2.13, dif-
ferences in number of person trips are largest for dependent adults over 35 years of age {males make 41%
fewer frips per day than females - 1.66 trips compared with 2.83 trips). Similarly independent male
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Figure 4.2.13 Person Trips by Role and Gender
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members of married households with dependents make 18% fewer trips than their female counterparts (3.31
trips compared with 4.05 trips per day). On the other hand single males without dependents make 25%
more trips per day than their female counterparts (3.33 trips per day compared with 2.66).
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influenced by person role than it is for independent males. The range of the number of trips per day for
females is 2.20 (related adults, no dependents) to 4.05 (married adults, with dependents) while the range for
males is 2.54 (related adulits, no dependents) to 3.52 (singie with dependents).
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base as a whole and for each person role. In general, males travel more mlles than femaics the only excep-
tion is for dependent adults over 35 years old, which includes a high proportion of homemakers. Travel dis-
tance for males and females is very close for unrelated adults without dependents.

Mean trin lengths (Figure 4.2.15) are also longer for males, with the exception of unrelated indepen-

dent adults w1thout dependents in Wthh trip length for females is slightly higher than for males. Trip lcngth
for females is also very close to that of males for single persons without dependents.

The number of loops per day are very close for males and females in many roles (Figure 4.2.16); this
is consistent with the role-gender influence on number of trips per day. The data show number of trips per
loop and number of complex chains per loop (Figures 4.2.17 and 4.2.18) are generally higher for females
than for males.
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Figure 4.2.14 Person Miles by Role and Gender
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Figure 4.2.15 Mean Trip Length by Role and Gender
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Figure 4.2.16 Person Loops by Role and Gender
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Figure 4.2.17 Trips per Loop by Role and Gender
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Figure 4.2.18 Complex Chains per Loop by Role and Gender
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Work Status Effects

The effect of work status on trip making, shown in Tables 4.2.1 to 4.2.6, is consistent across all per-
son roles. Student/workers, workers, and students have the highest number of trips per day and the highest
mean travel distance per day. Workers also have the highest mean distance per person trip but students and
student workers have a mean distance per trip close to the average for the data set. Student/workers exhibit
the highest number of loops per day. Workers and students have only slightly above average number of
loops per day. Students and student/workers exhibit a very low propensity to form complex chains, shown
by a low number of complex chains per loop, while workers have an average number of complex chains

per loop.

Retired persons and homemakers exhibit quite different trip making characteristics in comparison with
workers, student/workers, and students. The number of trips per day is very low for retired persons and a
little higher for homemakers, but still below the average. These groups also have the lowest mean travel dis-
tance per day compared with the average. The mean distance per trip is close fo the average for home-
makers, but much higher for retired persons.

Effect of Ages of Dependents

At the household level the age of the youngest child in the household has a strong effect on the num-
ber of trips per day, mean travel distance per day, and mean distance per person trip (see Table 4.2.7). The
mean number of person trips is highest for households with youngest child aged 5 to 15, but total person
miles of travel is highest for households with youngest child aged 16 to 21; and mean trip fength is longest
for households with youngest dependent aged 22 to 35. These differences are largely due to the travel
behavior of the dependents.
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Table 4.2.2; MEAN PERSON TRIPS BY ROLE AND WORK STATUS

Role Worker Retired Student Student/ Home- Other
Worker making

D1

(Child 5-15) — — 2.64%* — - - —

D2 .

{Child 16-21) ' 3.51 — 3.00 431 2.50 245

D3

(Dependent Aduit 22-35) 3.18 — 2.24* 3.27* 207 - 247

D4

(Dependent Adult >35) — — 3.26 — 2.83 204

Al

(Single Adult; No DPTS) 3.81 1.96 348 4.75 207 2.09

A2

(Unrelated; No DPTS) 382 1.66 3.49 503 214 - 296

A3

{Related; No DPTS) 2.93 1.34 2.60* 3.28* 2.31 2.05*

Ad

(Married; No DPTS) 336 2.18 2.89* 4.16* 241 2.80

AD1

(Single Adult; w/DPTS) 4.01 1.94 4.34* 5.64* 2.57 2.98

AD2

(Unrelated; w/DPTS) 3.37 1.00* 2.69* 3.58* 2.70 2.15*

AD3

(Related; w/DPTS) 2.87 1.13 3.56% 4.44* 2.63* 1.83

AD4

{Married; w/DPTS) 3.68 251 4.18* 4.0% 3.63 3.03

Mensnn uith laes than SN Afeone
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** Shown in data as “other,” assumed to be students

558 Household Structure and Travel Behavior




Table 4.2.3: MEAN PERSON MILES BY ROLE AND WORK STATUS

Role Worker Retired Student Student/ Home- Other
Worker making

D1

{Child 5-15) —_ —_ 17.39%** —_ — —_

D2

{Child 16-21) 35.10 —_ 23.78 28.31 19.95 22.17

D3

(Dependent Adult 22-35) 37.06 — 24.02* 49.64* 17.19 22,714

D4

(Dependent Adult >35) — —_ 34.99 — 21.78 26.91

Al

(Single Adult; No DPTS) 37.61 12.62 19.96 52.31 10.41 12.04

A2

(Unrelated; No DPTS)  35.77 50,73 33.03* 27.73* 17.83 24.11

A3

{Related; No DPTS) 30.97 8.00 18.80* 16.56* 19.47* 13.78*

Ad

(Married; No DPTS) 40.63 19.40 43.83* 38.29* 19.40 39.97

AD1

{Single Aduli; w/DPTS) 32.65 13.2% 18.53 26.36 14.72 i5.42

AD2

(Unrelated; w/DPTS) 33.23 18.84* 11.75% 39.80* 16.00 24.80

AD3

{Related; w/DPTS) 27.00 5.65 27.84* 46.50* 20.33* 19.07

AD4

{Married; w/DPTS) 39.27 21.84 32.19* 32.75% 28.86 39.47

* Groups with less than 50 cases
** Shown in data as “other,” assumed to be students
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TABLE 4.2.4: MEAN TRIP LENGTH BY ROLE AND WORK STATUS
Role Worker Retired Student Student/ Home- Other
Worker making
D1 -
{Child 5-15) —_ — T.47%* — — - —
| D2
‘ {Child 16-21) 13.02 — 9.78 7.01 845 14.74
D3
(Dependent Adult 22-35) 15.16 — 12.18* 1827+ 16.70* 13.19
| D4
| (Dependent Adult >35) — — 13.06 — 9.97 20.52
‘ Al
(Single Adult; No DPTS) 11.83 7.32 7.93* 11.77* 5.83 7.02
A2
‘ (Unrelated; No DPTS)  11.41 72.79* 13.19 8.10 8.50* 7.70
| A3 _
(Related; No DPTS) 12,12 7.23 8.15* 4.72* 9.07* 6.15*
Ad
(Married; No DPTS) 15.11 11.42 16.85* 14.30% 8.68 17.68
| AD1
\ (Single Adult; w/DPTS) 11.12 B.O3* 4.00* 4.49* 7.33 14.91*
AD2
(Unrelated; w/DPTS) 11.84 45.33* 5.26* 9.54* 6.99 2437+
AD3
| (Related; w/DPTS) 11.70 5.39 9.80* 9.61* 12.31* 17.47*
i AD4
(Married; w/DPTS) 13.77 12,74 9.36* 0.43* 11.04 16.53

* Groups with less than 50 cases
** Shown in data as “other,” assumed to be students
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Table 4.2.5: MEAN PERSON LOOPS BY ROLE AND WORK STATUS

Role Worker Retired Student Student/ Home- Other
Worker making

D1

(Child 5-15) — — 1.38%+ — — o

D2

{Child 16-21) 1.57 — 1.49 1.72 1.48 1.47

D3

{Dependent Adult 22-35) 1.46 — 1.39* 1.50* 1.55% 1.43

D4

(Dependent Adult »>35) — — 1.60 — 1.60 1.49

Al

{Single Adult; No DPTS) 1.49 1.38 1.81* 2.17* 1.36 1.47

A2

(Unrelated; No DPTS)  1.56 1.30* 1.78 1.91 1.59* 1.57

A3

(Reiated; No DPTS) 1.34 1.33 1.23* 1.64* 1.57* 1.43*

Ad

{Married; No DPTS) 1.45 1.44 1.33* 1.90* 1.43 1.52

AD1

(Single Adult; w/DPTS) 1.59 1.40* 1.79* 2.11* 1.45 1.52*

AD2

{Unrelated; w/DPTS) 1.53 1.67* 1.30* 1.40% 1.56 1.48*

AD3

(Related; w/DPTS) 1.41 1.39 1.36* 2.07* 1.56* 1.56%

AD4

{Married; w/DPTS) 1.55 1.52 2.00* 1.78* 1.76 1.69

*  Groups with less than 50 cases
** Shown in data as “other,” assumed to be students
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Table 4.2.6: MEAN PERSON TRIPS PER LOOP BY ROLE AND WORK STATUS

Role Worker Retired Student Student/ Home- Other
Worker makingi

D1
(Child 5-15) —_ —_— 2.45%* — — —
D2
(Child 16-21) 2.61 —_— 2.48 2.69 2.55 2.65
D3 -
(Dependent Adult 22-35) 2.54 — 233+ 2.88* 2.47* 2.55
D4
{Dependent Adult >35) — — 2.66 — 2,70 2.63
Al ,
(Single Adult; No DPTS) 2.96 2.53 2.44* 2.63* 2.65 2.65
A2
(Unrelated; No DPTS)  2.86 2.44* 2.47 260 2.43* 2,50
A3 _
(Related; No DPTS) 2.65 2.36 2.42* 233+ 2.61* 2.55*
Ad
(Married; No DPTS) 2.68 2.46 2.45* 237+ 2.59 2.77
AD1
(Single Adult; w/DPTS) 2.95 2.57* 2.90* 2.91* 270 . 2.93*
AD2
(Unrelated; w/DPTS) 2.76 2.11* 2.57* 330" 3.06 2.54*
AD3
(Related; w/DPTS) 2.46 230 2.65* 235+ 2.67* 2.25*
AD4
(Married; w/DPTS) 2.74 2.50 2.68* 2.64% 2.80 2.62

* Groups with less than 50 cases
** Shown in data as “other,” assumed to be students
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Table 4.2.7: MEAN COMPLEX CHAINS PER LOOP BY ROLE AND WORK STATUS

Role Worker Retired Student Student/ Home- Other
Worker making

Di

{Child 5-15) — —_ 0.17** — — —

D2

(Child 16-21) 0.21 — 0.16 0.19 0.29 0.33

D3

{Dependent Adult 22-35) 0.18 —_ 0.09* 0.21* 0.31* 0.32

D4

{Dcpendent Adult »35) — —_ 0.20 — 0.36 0.28

Al

{Singie Adult; No DPTS) 0.32 0.31 0.18* 0.21* 0.35 0.32

A2

(Unrelated; No DPTS) (.29 0.29*% 0.16 6.19 0.29* 0.36

A3

(Related; No DPTS) 0.23 0.25 0.19* 0.20* 0.31* 0.40*

Ad

{Married; No DPTS) 0.24 0.26 0.18* 0.15% 0.34 0.35

AD1

{Single Adult; w/DPTS) (.32 0.31* 0.42+% 0.37* 0.36 0.35*

AD2

{Unrelated; w/DPTS) 0.24 0.11* 027+ 0.10* 0.41 0.33*

AD3

(Related; w/DPTS) 0.15 0.21 0.27* 0.08* 0.39* 0.15+

AD4

(Married; w/DPTS) 0.24 0.27 0.25* 0.20* 0.37 0.25

* Groups with iess than 50 cases
** Shown in data as “other,” assumed to be students
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All three conventional measures of trip making are lowest for households with youngest dependent
over 35 years of age. This reflects the lower trip making rates and travel distances of dependents over 35
years of age, and that independent adults in these households are likely to be older than those in households
with younger dependents and therefore likely to have lower trip making rates and distances. The trip mak-
ing measures are also low for househelds with youngest child aged 0 to 4 years. This is partly due to the
fact that trips for children under 5 years of age are not recorded in the data base, and due to some likely cor-
relation of age of youngest dependent and household size. ’

As seen in Table 4.2.8, the effect of the age of the youngest dependent on number of loops per day is
similar to the effect on number of trips per day. The mean number of trips per loop and the number of com-
plex chains per loop are both higher for households with youngest child aged O to 4 and for households with
youngest dependent aged over 35. Thus the households with the lower level of trip making are also the
households with the greater propensity to form more complex travel patterns. This again may be partly

related to a smaller household size and to the presence of more homernakers and/or retirees in these house-
holds.

The effect of the age of youngest dependent on person level trip frequencies and trip lengths is shown
in Table 4.2.9. The highest number of trips per person and fravel distance per person occurs with youngest
child aged 16 to 21, and the longest trip distance occurs with youngest dependent aged 21 to 35. Again
these differences reflect the travel behavior of the dependents. But it is interesting to note that the effect is
much less marked here, after adjusting for household size, than if is for household level travel. The effect
of age of youngest dependent on mean number of person loops, trips per loop, and complex chains per loop
(Table 4.2.10) is similar to that seen at the househcld level.

Table 4.2.8: CONVENTIONAL DESCRIPTORS OF HOUSEHOLD TRAVEL BY DEPENDENT AGE

Youngest Youngest Youngest Youngest Dependent
Child 0-4*  Child 5-15  Child 16-21 Child 22-35 Adult >35

Mean Person Trips 898 12.50 10.74 8.26 4,64
Mean Person Miles 81.88 102.74 108.38 91.45 46.73
Mean Person Miles

per Trip 11.31 9.34 12.71 14.10 11.52

* Does not include travel by children aged 0 to 4 years

TABLE 4.2.9: STRUCTURAL DESCRIPTORS OF HOUSEHOLD TRAVEL BY DEPENDENT AGE

Youngest Youngest Youngest Youngest Dependent
Child 04*  Child 5-15  Child 16-21 Child 22-35 Adult >33

Mean Loops per Person  3.39 4.87 4.06 3.39 211
% Mean Trips per Loop ~ 2.75 2.56 2.60 2.53 2.67
| Mean CMPX Chains

per Loop 0.27 0.21 0.23 0.21 0.28

i
1 * Does not include travel by children aged O to 4 years
|
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Table 4.2,10: CONVENTIONAL PERSONAL TRAVEL DESCRIPTORS BY DEPENDENT AGE

Youngest Youngest Youngest Youngest Dependent
Child 6-4*  Child 5-15  Child 16-21 Child 22-35 Adult >35

Mean Person Trips 322 321 325 2.82 2.87
Mean Person Miles 30.64 27.68 32.84 31.73 29.47
Mean Person Miles

per Trip 13.53 12.14 14.78 17.56 14.88

* Does not include travel by children aged 0 10 4 years

Table 4.2.11: STRUCTURAL PERSONAL TRAVEL DESCRIPTORS BY DEPENDENT AGE

Youngest Youngest Youngest Youngest Dependent
Child 0-4*  Child5-15  Child 16-21 Child 22-35 Adult »35

Mean Loops per Person  1.45 1.52 1.49 1.41 1.44
Mean Trips per Loop 2.73 2.58 2.59 2.53 2.66
Mean CMPX Chains

per Loop 0.26 0.21 0.21 0.21 0.27

* Does not include travel by children aged 0 to 4 years

4.3 Comparison of Conventional Travel Variables with Househo!d Structure
and Person Role Variables

One purpose of this research was to evaluate the importance of household structure relative to the con-
ventional demographic variables in differentiating the conventional travel descriptors: number of person
trips, mean distance traveled per household, and mean distance per person trip. Table 4.3.1 shows the ratio
of the highest to the lowest value of these travel descriptor variables for household structure, for person role,
and for conventional demographic variables. Using the ratio of the highest to the lowest number of person
trips, household structure provides more differentiation in number of person trips than all variables except
number of persons in the household (4.09 vs. 5.33). The ratio generated by the extreme values of number
of vehicles is a close third (4.04).

The same three variables are important in differentiating the mean distance per household, although
the order is rearranged: number of vehicles has the greatest effect (a ratio of 9. 55), while number of persons

< NAY ned hosioahald o wd £A BEN Mrnvsal mamcda cmd boecn
in the household is second (5 \o.U5) aNG S0UsEn0aG siracture third V33 ) Travel mode and bousebold income

are the only other variables that are similar in their effect (ratios of 4.28 and 4.26 respectively).

The mean distances traveled per person are much less variable. The three most influential variables
here are household income, number of vehicles, and person role — to be discussed in the next section of
this report (with ratios of 2.36, 2.23 and 2.02 respectively).

In Table 4.3.2, similar ratios are presented for the travel pattern descriptors: number of person loops
per day, number of person trips per loop, and number of complex chains per loop. Household structure
remains among the most important factors influencing the newly developed travel pattern variables. It is
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second in importance in its effect on the mean number of person loops per household (with a ratio of 3.39),
behind the number of persons in the household (4.18) and ahead of travel mode (2.68). And it is tied for
second with person role in affecting the mean number of complex chains per loop (with a ratio of 2.0),
behind work status (2.06) and just ahead of travel mode (1.93).

The mean number of trips per loop is relatively constant across the values of all variables, varying
between ratios of 1.06 and 1.18. Household structure and person role are at the high end of this limited
range (1.17 and 1.18 respectively). Household size, income, and travel mode, and the individual’s work sta-
tus are intermediate in their effect, with ratios between 1.11 and 1.13.

Another goal of this study was fo evalvate the importance of person role in differentiating the con-
ventional travel descriptors and the new travel pattern variables. Although person role, by itself, has less

Table 4.3.1: RATIO OF HIGH TO LOW VALUES
ON CONVENTIONAL TRAVEL DESCRIPTORS FOR HOUSEHOLD STRUCTURE,
PERSON ROLE, AND THE THADITIONAL DEMOGRAPHIC VARIABLES

Mean Number of Person Mean Distance Per Mean Distance
Trips per Household Household per Trip
Househoid
Structure 4.09 4.35 1.49
Income 231 4.26 2.36
Number of vehicles 4.04 9.55 223
Number of persons 533 5.04 1.36
Age of dependents 2.69 231 1.51
Travel mode 3.06 4.28 1.28
Person
Role 1.54 2.19 2.02
Gender 1.03 1.27 1.28
Work status 2.16 2.29 1.51

Table 4.3.2: RATIO OF HIGH TO LOW VALUES ON THE NEW TRAVEL PATTERN VARIABLES
FOR HOUSEHOLD STRUCTURE, PERSON ROLE,
AND THE TRADITIONAL DEMOGRAPHIC VARIABLES

Mean Number of Person ~ Mean Numberof =~ Mean Number of Complex

Loops per Houschold Trips per Loop Chains Per Loop

Household

Structure 3.39 1.17 2.00

Income 1.63 1.11 1.16

Number of vehicles 2.13 1.09 1.33

Number of persons 4.18 1.13 1.78

Age of dependents 231 1.09 1.33

Travel mode 2.68 1.12 1.93
Person

Role 1.19 1.18 2.00

Gender 1.02 1.06 1.29

Work status 1.23 1.11 2.06
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effect, relative to the conventional demographic variables, on the mean number of person trips and mean |
distance traveled per person, it is one of the three most influentjal variables affecting mean distance per trip ‘
(along with household income, and number of vehicles). And while it is among the least important in dif-

ferentiating the mean number of person loops per person, it is among the most important in its affect on the ‘
mean nurober of trips per loop (first) and mean number of corplex chains/loop (tied for second). |

Controlling for gender increases the effect of person role on mean travel distance per person for men,
while lowering it for women (a ratio of 2.42 for men, 1.98 for women, but 2.19 for role uncontrolled).
However, gender does not markedly change the effect of role on mean distance per person trip.

in contrast, controiling for gender does not change the effect of person roie on the new travei paitern
variables: mean number of person loops per person, and mean number of trips and complex chains per loop.
The effect of person role controtling for work status could not be properly evaluated since there were insuf-
ficient cell sizes for some roles in all but the worker status.

However, where the number of person trips is concerned, the effect of person role increases when con-
trolling for gender. While the ratjo of high to low number of person trips is 1.54 for role alone, it increases
to 1.84 for women and 2.12 for men. Similarly, the effect of gender on some roles increases when role is
introduced, from 1.03 for gender alone to 1.7 for dependent adults over 35. This reflects the interaction
between gender and person role.
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Implications

5.1  Mobility and Transportation Policy

Transportation research has come to rely on a limited number of conventional variables to measure
and explain travel behavior. Conventional dependent variables, such as number of trips, trip length, and
miles traveled, gained acceptance at a time when transportation planning and policy wese mainly concerned
with accommodating increasing personal vehicle travel and easing traffic congestion. Independent vari-
ables were chosen from individual and hounsehold characteristics readily available from existing data
sources that correlate well with conventional dependent variables. Although conventional variables didn’t
provide accurate descriptions of travel behavior or comprehensive explanations for why pecple travel, they
seemed to work reasonably well for analyzing one-dimensional traffic problems.

Over the past two decades increasing concern with a wide range of transportation-related problems
has diminished the usefulness of traffic-specific methods. It is widely recognized that problems as diverse
as energy security, air pollution, and community and regional development are affecied by transportation
policy and planning. It is also widely accepted that many transportation problems are interrelated, making
it difficult to address one problem without aggravating others. Unfortunately, methods that are more ori-
enied to anaiyzing traffic fiows than actual travel behavior are not well suited for undersianding complex
transportation problems.

One legacy of the uncritical embrace of conventional methods is revealed by legislative mandates to
address and resolve transportation problems. Government agencies responsible for transportation policy
and planning are often directed by law to attain some reduction or minimization goal related to vehicle use,
such as minimizing fuel consumption, hours of traffic delay, vehicle miles traveled, vehicle trips, or vehi-
cle emissions. Clearly, vehicle use is minimized by simply eliminating it. But no one seriously advocates
eliminating vehicle use; in most cases travelers have no realistic alternative. Instead, transportation plan-
ning is implicitly committed to maintaining personal mobility. In effect, preserving mobility has become
another goal of an already complex planning process. But because mobility constraints are implicit, they
are difficult to specify and the mobility impacts of various plans and policies are difficult to evaluate.
Difficulties in analyzing contemporary transportation issues reflect the complexity of the social relation-
ships that structure travel behavior. The inability to estimate travel needs and evaluate the mobility impacts
of various policies and plans has become a serions drag on efforts to develop more effective, acceptable
solutions to multi-objective transportation problems.

5.2 Mobility and Travel Strategies

Analysis of structured travel siraiegies is essential for understanding iravel behavior and needs. People
need to travel in order to access geographically dispersed activities. Activities with others are socially struc-
tured, and travel that links them together becomes integrated with those structures. Who travels, where they
travel, when and with whom they travel is significantly affected by the relationships that structure activi-
ties. Travelers devise multi-dimensional travel strategies in order to integrate structured activities through
travel.

A structural analysis of travel strategies requires two methodological elements to accurately measure
and describe personal travel behavior and needs. First, travel behavior and needs should be understood in
terms of the complex travel strategies that integrate structured activities. Second, it is essential to identify
categories of travelers based on the way social structure affects individuals’ trave] behavior and needs.

Recognition that household structure is one of the more important structural influences on travel
behavior is not new. Lifecycle methods have been the principal approach used to try to capture structural
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influences and analyze travel behavior. However, lifecycle concepts are not pure structural variables.
Lifecycle variables incorporate a number of disparate influences, such as household composition and size,
age of household members, and work status. Combining many different kinds of influences into a single
measure makes it impossible to distinguish structural influences from other variables that correlate well with
travel behavior. Another drawback is that lifecycle concepts only apply to travel behavior at the household
level. Although relatively good correlations may be estimated for household travel, lifecycle variables can-
not be used to disaggregate household members’ travel. Because structural influences are confounded with
other influences, and because individual behavior cannot be analyzed through lifecycles, the effects of
structural influences on individual travel behavior and needs cannot be accurately specified and measured.
Alihough these weaknesses may not be debilitating for iraffic flow anaiyses, they impede compiex irans-
portation problem solving,

Information developed in the preceding chapters of this study will be used to suggest how a structural
analysis could enhance transportation planning and policy. The twelve household structure types are used
to describe relative differences in nousehold travel sirategies. The twelve person roies presented in the pre-
ceding chapters of this report are used as categories of individual travelers whose travel behavior and needs
are influenced by the household division of 1abor. However, because the results of this study are prelimi-
nary rather than exhaustive, the intent of this exploration is to guide further research on structural analyses
rather than to draw definitive conclusions.

5.3 Dimensions of Travel Strategies

Four dimensions of travel strategies are derived from the six measures of travel behavior used in this
report: travel frequency, travel complexity, dispersion of activities, and geographic reach. Travel times and
total time traveled could also be incorporated into analyses of travel strategies. However, this information
was not compiled for this report.

Travel frequency is estimated from number of person trips and person loops. Person trips can be
thought of as activity links. The more activities a person needs to link together, the more trips they take.
Person loops measure how frequently travelers leave home to link activities. Travel frequencies reflect the
number of activities and the frequency with which travelers link activities from home.

Person trips per loop and complex chains per loop can be used to estimate the complexity of travel
strategies. Trips per loop reflects travel complexity in terms of the number of activities linked together in
the average excursion out of the house. Complex chains per loop suggests how concentrated travel com-
plexity is by indicating the frequency with which complex travel is undertaken. Complexity is an impor-
tant dimension of travel sirategies because it can account for scheduling constraints of activities linked
together, such as the necessity for adults to adapt travel sirategies to accommodate the travel needs of chil-
dren.

Average trip length is an indicator of the overall dispersion of activities that are linked through travel.
More dispersed activities are associated with relatively longer average trip lengths than more centralized
activities occurring near each other.

Finally, person miles iraveled is a measure of ihe toiai disiance covered in fravel and reflecis a iraveier’s
overall geographic reach when linking activities together.

54 Structural Influences on Travel Strategies

Table 5.4.1 presents a summary of travel strategies by household type and Table 5.4.2 presents a sum-
mary of travel strategy by person role. The values presented in Tables 5.4.1 and 5.4.2 are subjective
estimates based on the relative difference from mean values for all households or persons. While not an
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objective, quantified measure of relative differences in travel strategjes, these estimates can provide insight
into differences in travel behavior and needs.

The household travel strategies summarized in Table 5.4.1 suggest several important relationships.
First, when household travel frequency is analyzed by household type, the number of independent adults in
a household appears to have little effect, but when dependents are present it increases substantially. It could
be that adults substitute some activities within the household for outside activities when other adults are
present but need to travel more frequently when dependents are present. Second, complexity of travel
decreases as the number of independent adults increases and is greatest for households without dependents.
This suggests that the number of schedules that need to be coordinated impede complex travel, and depen-
denis’ schedules may be particularly difficult to coordinate. Third, dispersion of linked activities increases
with number of independent adults, but decreases when children are present. This may be because adults
must serve many of dependents’ travel needs, so everyone in the household restricts the dispersion of their
activities in order to coordinate their travel according to the proportions of adults and dependents in the
household. Finally, geographic reach shows the same pattern as travel frequency, ranging higher with the
presence of dependents than with increasing numbers of independent adults. While only tentative, these
findings suggest that household travel needs as reflected by household travel strategies are affected greatly
by household structure.

The differences in travel strategies by person role presented in Table 5.4.2 are less straight forward.
Frequency and reach are similar, but not as strong as for household travel strategies. Although there is a
considerable amount of variation from one role to the next, readily apparent patterns are not so easily dis-
cerned. This is probably because additional structural and economic variables at the persen level must be
taken into account, which, unfortunately, is beyond the scope of this exploration.
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Table 5.4.1: TRAVEL STRATEGY CHARACTERISTICS BY HOUSEHOLD TYPE

Households Frequency' Complexity’ Dispersion® Reach?
Without
Dependents
H1
(Single Adult) LOW HIGH AVERAGE LOW
H2
{Unrelated AVERAGE ABOVE AVERAGE AVERAGE
Adults) AVERAGE
H3
{Related) LOW ABOVE LOW LOW
AVERAGE
H4
(2 Independent, BELOW AVERAGE HIGH AVERAGE
Married) AVERAGE
HS
{1 Independent, LOW BELOW HIGH AVERAGE
Married) AVERAGE
Ha6
(3+ Adults) AVERAGE LOW HIGH AVERAGE
Houscholds Frequency* Complexity? Dispersion® Reach*
With
Dependents
H7
(Single Adult) AVERAGE AVERAGE LOW AVERAGE
HE
(Unrelated) HIGH AVERAGE HIGH HIGH
H9
(Related) ABOVE BELOW LOW AVERAGE
AVERAGE AVERAGE
H10
(2 Independent, HIGH BELOW AVERAGE HIGH
Married) AVERAGE
Hil
(1 Independent, HIGH AVERAGE AVERAGE HIGH
Married)
H12
HIGH LOW VERAGE HIGH

{34+ Adnltg)
VAT SRS

= saSras

iTaN e

Aixiria

1) person trip and person loop frequencies
4) daily person miles traveled

2) trips per loop and complex chains per loop 3) average trip length
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Table 5.4.2: TRAVEL STRATEGY CHARACTERISTICS BY PERSON ROLE

Dependent Frequency! Complexity? Dispersion® Reach’

Roles

D1

(Child 5-15) LOW LOW LOW LOW

D2

(Child 16-21) AVERAGE BELOW AVERAGE AVERAGE
AVERAGE

D3

(Dependent AVERAGE LOW HIGH HIGH

Adult 22-35)

D4

{Dependent BELOW ABOVE AVERAGE LOW

Adult >35) AVERAGE AVERAGE

Adult Roles w/o  Frequency* Complexity? Dispersion’ Reach*

Dependents

Al

(Single Adult; AVERAGE HIGH LOwW LOW

No DPTS)

A2

{Unrelated; HIGH ABOVE AVERAGE HIGH

No DPTS) AVERAGE

A3

(Related; LOW AVERAGE AVERAGE LOW

No DPTS)

Ad

(Married; AVERAGE AVERAGE HIGH HIGH

No DPTS)

Adult Roles Frequency’ Complexity? Dispersion® Reach*

with Dependents

AD1

(Single Adult; ABOVE HIGH LOW AVERAGE

w/DPTS) AVERAGE

ADZ

(Unrelated; AVERAGE ABOVE AVERAGE AVERAGE

w/DPTS) AVERAGE

AD3

(Related; BELOW LOW AVERAGE LOW

w/DPTS) AVERAGE

AD4

(Married; ABOVE AVERAGE HIGH HIGH

w/DPTS) AVERAGE

1) person trip and loop frequency 2) trips per Joop and complex chains per loop 3) average trip length

4) daily person miles traveled
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To take the comparative analysis a step further, we have taken the twelve person roles and grouped
them under four headings: children, single adults, non-traditional roles, and traditional roles. Children and
single adult roles are self-explanatory, and the reasons for separating them out is to control for some of the
more important influences related to dependence, which isn’t sufficiently developed in this study to analyze

Sy h alon affarte traval in et 4+ exravre
thoroughly, and honsehold income, which also affects travel in important ways.

The traditional quality of a role was determined in comparison with the “typical” modern nuclear fam-
ily composed of a married mom and dad with children. Research on changing family division of labor has
established that household responsibilities do not necessarily change when a married mom enters the paid
labor force, so working moms, working dads (AD4), and homemakers (D4) are included in the traditional
category. Because the D4 category is overwhelmingly female and because most of the persons in D4 are
homemakers, travel by men in this category is omitted. The non-traditional roles, broken down by gender,
include married without children (A4), unrelated adult with and without children (A2 and AD2), and related
adult with and without children (A3 and AD3).

As can be seen in Figures 4.4.13 and 14 (5.2.1&5.2.2), gender seems to effect the number of activi-
ties linked and the number of excursions out of the home for some roles but not for others. Children’s roles
are largely undifferentiated by gender; single adult roles are different by gender, but this may be a result of
the income differences between men and women; non-traditional roles do not seem to differentiates fre-
quency; but gender is clearly different for traditional roles, Traditional roles are a different matter; married
dads come out higher than homemakers, but lower than working moms on these measures. This suggests
that, although each role makes a difference, women in traditional roles generally have frequency needs dif-
ferent from men in the same roles.

Measures of travel complexity show a surprisingly different picture. Women’s travel behavior pre-
sented in Figures 4.4.17 and 18 (Figures 5.2. 2&4) reflects greater overall and concentrated complex travel
needs greater than men’s, except for unrelated adults without dependents and related adults with depen-
dents, where there is no difference. The lack of difference in the single adults is also surprising, suggesting
that income and complexity are not closely related, and that the lack of household structural differences by
gender translate into similar travel needs.

Dispersion of travel (Figure 4.4.15[5.2.5] shows a very similar paitern of travel behavior. 1t could be
that women’s restricted dispersion of activities is closely related to the complexity of their travel; where
many activities and schedules must be integrated and coordinated, it seems likely that travel flexibility
would be reduced and activity dispersion would reduced accordingly to accommeodate the lack od flexibil-
ity. Closely related to dispersion is total reach (Figure 4.4.14]5.2.6]. The principal difference here is that
single adults are different by gender, probably reflecting the income related differences by gender in num-
ber of activities and number of excursions from home.
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In summary, it would seem that women in households with others do have special needs for more
complex travel. However, only women in traditional roles differ substantially from men in the number of
activities the need to link or the number of excursions they need to take away from home. Dispersion of
activities is also a gender-based difference for mosi roles, probably consirained by women’s greater trave]
complexity. This also translates into a more restricted reach in daily travel, also probably constrained by
special complexity needs. It is also apparent that income can have a substantial effect on travel needs. But
comparison with female single parent roles suggests that role can override income effects, at Ieast in some
circumstances.

¢  Traditional v Non and Class acoounts for differentiation by gender for PT and PL.

¢  Gender accounts for differences for complexity.

*  Complexity differences account for differences in trip length.

*  Trip length differences account for differences in PMT.

¢  As more women move into non-traditional roles, their travel may look more like men’s?

| *  Also as income gap narrows (men'’s incomes relatively declining?), men’s will
look more like women’s?
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