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FOREWORD 

Travel Behavior Issues in the 90's presents a prelim1nary examination of the most 
recent personal travel data relating to key questions of interest to transportation planners 
and policymakers. Drawing on data from the 1990 Nationwide Personal Transportation 
Survey (NPTS) and the 1985 and 1989 American Housing Surveys (AHS}, it provides a 
selective review of changes in the amount, purpose, and mode of personal trave~ as related 
to various demographic and geographic factors. 

This is a key historical moment in the relationship between the implementation of 
new surface transportation policy and real world travel behavior. There were significant 
changes in travel behavior during the past decade and there is every indication that the 
amount and nature of personal travel may continue to change. Many of the same social and 
demographic factors that were related to travel behavior change in the 1980's are still at 
work--the aging of the population, shrinking household size, increases in the percent of 
women holding driver's licenses, increases in vehicle ownership, and locational changes in 
where we live and work. While this report does not attempt to be an exhaustive analysis 
of these factors, it does provide a starting point for looking at personal travel as a reflection 
of the choices we have made in our social, economic, and cultural fabric. 

There is more data available now to take a comprehensive look at travel behavior 
than there has been in at least a decade. In addition to the NPTS and AHS data sets used 
in this report, journey to work data from the 1990 Decennial Census and data from a 
number of major metropolitan planning organization (MPO) travel surveys are being made 
available now. This combination of data will allow further research in all of the issue areas 
discussed in this report, as well as other topics not yet addressed. 

Alan Pisarski, a nationally acknowledged expert on transportation policy issues and 
interpretation of transportation trends, is the author of this report and we are gratified to 
have the benefit of his extensive experience and analytical capabilities. This report is part 
of a continuing effort by this office to share important information--even when preliminary-
with the transportation community. 

Stephen C. Lockwood 
Associate Administrator for Policy 
Federal Highway Administration 
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INTRODUCTION 

The 1990 Nationwide Personal Transportation Survey, NYfS, provides a wealth of 
material for inspection and analysis. Taken together, the present study and the three 
previous studies are America's primary source of information on trends in national travel 
behavior over the last 20 years. 

This report does not seek to summarize the results of the survey nor to summarize 
what is happening in American travel behavior. Other products underway are focused on 
these goals. Rather, this report has the pleasant task of addressing the questions that it is 
believed are the ones most people would most want to know about when a comprehensive 
data source on travel first becomes available. It seeks to anticipate the questions people will 
ask and attempts a first look at an answcr-"Wbat happened to women's travel?" "Why did 
vehicle miles of travel grow so much?" Most of the questions relate to important public 
policy concerns-"What is happening with transit?" "What are the trends in travel times?" 
All of the questions are aimed at the interests of those who seek a better understanding of 
the travel phenomenon. 

Some of the material is preliminary at this stage in the processing of the data set. 
But, it seemed warranted to seek to get some material into the hands of a waiting research 
community, with an expression of warning about its preliminary character, rather than wait 
for definitive data to become available. For instance, no data were used involving 
geographic or temporal stratifications. That remains an exciting opportunity area for others 
to pursue. The report uses both NYfS data and data from the American Housing 
Survey (AHS) of the Bureau of the Census, sponsored by the Department of Hou.sing and 
Urban Development. 

This report certainly does not exhaust the number of policy and analytical questions -
that might be investigated with these data sets. There are many--"What are travel patterns 
of households without vehicles?" How does household composition affect travel behavior?" 
"What changes in travel happened in areas that made major investments in transit or 
highways in the 80's?" There is a sense from these data that we . are seeing the final 
democratization of travel, as young and old, low income, and women make immense strides 
in personal transportation. These and many more such questions should be pursued. It is 
hoped that this report will help stimulate the interest that will engage many others in the 
inspection and use of these data. There arc many insights waiting to be discovered. 

Alan E. Pisarski 
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CHANGES IN PERSON MILES OF TRAVEL 

KEY FINDINGS 

• 

• 

• 

Growth in person miles of travel of about 19 percent between 1983 
and 1990 has been the product of three factors in roughly equal 
proportions: population growth; increases in per capita tripmaking; and 
increases in average trip length. 

The geographic distnbution of population is far more crucial than 
population growth in creating dramatic changes in travel in individual 
locations. 

Women led the growth in tripma.king with a major share of their 
increase in personal business trip purposes, while men led the growth 
in trip length. Changes in the proportion of the population with 
driver's licenses were a major factor in differences in tripmaking rates 
and average trip lengths. 

Changes in person miles of travel (PMT) are a product of change in the size of the 
population, change in the number of trips made per capita, and change in average trip 
length. Between 1983 and 1990, total national PMT increased by 19 percent according to 
the NPTS. This is a very substantial increase for such a short period of time. This review 
will examine the three components of change to determine their relative contributions to -
PMT growth in the last decade. 

Figure 1 shows the growth rates of the components of PMT in the 1983-1990 period. 
The figure, in effect, depicts a formula for PMT--population multiplied by trips per capita 
equals total trips; multiplied by average trip length equals total PMT . . As is indicated in the 
figure: population increase of those over 5 years of age was the least important factor at 
4.3 percent; trips per capita increased 7.0 percent; and trip length shows a similar increase 
at 6.9 percent. This effect is further emphasized in Figure 2 which displays the relative 
contribution of each of the factors on total PMT. As can be seen from the figure, each 
contributed to the 19 percent growth in PMT in the period. 

One point that this emphasizes is that population increase by itself is just one factor 
to consider. Had there been no population increase in the period, there still would have 
been an increase in PMT on the order of 14 to 15 percent. Thus, efforts to limit growth or 
penalize its arrival are dealing with only a segment of the travel growth picture. What, then, 
are the underlying factors that cause change in trips per capita and in trip length? 
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Population 

Population change contributed less than 5 percent growth to PMT from 1983 to 1990. 
Excluding internal migration swings, overall population increase should be a relatively minor 
factor in PMT growth in the future, with annual growth rates, including immigration, 
estimated at less than 1 percent per annum through the decade. 

Obviously, that growth varied dramatically from place to place in America. Some 
places, most particularly the metropolitan areas of the South and West, incurred prodigious 
growth in the eighties. Of the 50 fastest growing metropolitan areas in the decade, 37 were 
in Florida, Texas, and California. The area among the SO with the lowest growth for the 
decade was above 25 percent Areas such as Dallas, Atlanta, and San Diego, all around 
2.5 million in population in 1990, had growth rates in the 30 to 35 percent range for the 
decade. Phoenix, Arizona, an area of over 2 million in population, grew 40 percent in the 
decade, and has doubled since 1970. Despite signs that the strength of these shifts is ebbing, 
internal migration will be an important PMT factor. 

Trips per Capita 

Of the three factors of interest affecting PMT, trips per capita grew 6.96 percent in 
the 1983-1990 period. Many factors can contribute to an increase in tripmaking behavior 
in the population. Increased tripmaking per capita can be called a true mobility increase. 
Historically, increased tripmaking has been associated with variations over time in 
demographic structure such as age variations, geographic location, and stage in the life cycle; 
it is also associated with long term improvements in the society's condition, such as rising 
incomes and improvements in minority well being. Sex differences can also be a factor. In 
modal terms, all person trip increases were the product of vehicle trip increases. 

In 1983, males and females over age 5 had the same rate of tripmaking per day, but 
with significant differences in both mode and purpose. In 1990, male trip rates had grown 
to 3.04 daily trips per person, while female trip rates bad grown to 3.13 trips per person--a 
3 percent higher trip rate for women contrasted to that for men. Because weekend trip 
rates for men and women are the same, the differences between them are all a product of 
weekday travel patterns. This subject is treated more extensively in the section on women's 
travel trends. 

In this decade, there have been significant shifts in age in the population, with 
substantial percentage decreases in the young adult age groups, and corresponding increases 
in those in their middle working years and in the elderly. This is a likely source of 
tripmaking change because the age-specific variations in tripmaking rates are well known. 
However, age cohort analyses indicate that the age shift from 1983 to 1990 actually 
contributed to a slight decrease in tripmaking per capita in that the population was shifting 
into higher age groups with lower typical trip rates. 

One factor to consider is that the change in tripmaking from 1983 to 1990 is an effect 
of longer-term economic trends. There is some basis for this. The decline in overall 
triprnaking rates and trip lengths between 1977 and 1983 as measured in NPTS surveys in 
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those years could have been the a product of the recession in the 1981-1983 period. These 
factors are depicted in Figure 3. 

Other factors that affect trip rates per capita are household size and availability of 
driver's licenses. Related to these factors, stage in the life cycle can be an important factor 
in tripmaking because so many trips are determined by serving younger members of the 
household, or caring for the household itself. Thus, how the population of 243 million 
persons distributes itself in various groupings can have tremendous effect on trip rates. The 
NPTS data for 1983 show person trip rates can double between a single adult with child 
under age 6, and a household with two adults and no children. Average household size is 
a major factor to consider. The average household size bas declined steadily over the last 
several decades, from 3.16 in 1969, to 2.83 in 1977, 2.69 in 1983, down to 2.56 in 1990. Thus 
the population of today forms into 4 million more households than that same population 
would have with 1983 average persons per household rates. To the extent that tripmaking 
is household-based rather than person-based, this would have had a differential effect on 
average trip rates. 

Trip Length 

Increases in average trip length contributed 6.9 percent to PMT growth between 1983 
and 1990. The detailed factors affecting trip length changes are treated in a separate 
section specific to that factor, but can be briefly summarized here. 

The two most significant factors in trip length growth are population shifts to very 
large metropolitan areas, and to the suburbs of those areas, and the increases in drivers 
licenses, particularly among women. For example, work trips by women with driver's 
licenses are 50 percent longer than work trips by women without driver's licenses. Driver's 
licenses do not cause longer trips, but the license is a component of a life style structure that 
signals certain kinds of needs and behaviors, of which longer trips are a part. It may signal 
a greater tendency for women to seek more substantial job opportunities from a broader 
geographic environment for which a longer trip is required in trade for higher incomes and 
professional rewards, and which a driver's license makes feasible. 

The greater availability of personal vehicles, linked to licenses, has supported the 
tendency to greater trip lengths. The central question for review will be to examine the 
expanded opportunities available to those incurring the longer trip lengths. 

With respect to the first point, it is known that work trip lengths increase in distance 
with metropolitan area size, as do some other trip purposes, and tend to be significantly 
longer for suburban residents than central city residents. Suburban work trip lengths were 
unchanged from 1985 to 1989, but a person with a central city job and a central city 
residence shifting to a suburban residence could add almost 50 percent to bis work trip 
length. Thus, as the population had shifted to the suburbs of the Nation's large metro areas, 
work trip lengths to the center increased. The effect of job locations shifting to the suburbs 
tended to bring jobs closer to suburban workers. The potential for persons with suburban 
jobs to shift their residences well beyond the suburban fringe, starting a new wave of 
suburban development, will be a factor to watch. The NPTS data also indicate that large 
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increases in trip length occurred for central city residents, suggesting that work destinations 
are shifting to suburban locations or to adjacent metropolitan areas. 

A third factor that needs further research is that some trip purposes have been 
growing in trip length, e.g., work and personal business, while others, like shopping, have 
been more stable. H the trips that are growing in length are also the trips that are growing 
relative to other trip purposes, the trip length average would be affected. PreUminacy data 
review suggests that this is the case. Personal business trips which increased their share of 
total vehicle travel from 16 percent in 1983 to 20 percent in 1980 also grew .7 percent in 
vehicle trip length. School/ church trips grew 36 percent in length and work trips grew by 
almost 30 percent in the period from 1983 to 1990, as measured by vehicle trip lengths. 

Overall growth in trip lengths has occurred differentially between men and women. 
Men's average trip lengths were considerably longer than women's in 1983, roughly 
20 percent longer. Men's trip lengths have grown faster as well, about a 10 percent increase 
from 1983 to 1990 contrasted to about a 6 percent increase for women's trip lengths, so that 
by 1990, men's average trip length exceeded women's by 25 percent. Analyses indicate that 
this is typical across almost all age groups with the exception of the childhood years and 
post-65 age group. 

FURTHER WORK 

The three components of personal miles of travel growth need to be carefully 
monitored in the future. Population growth is the least significant and perhaps the easiest 
to measure. The important aspect of the population question for subnational analyses are: 
interregional migration, size of metro area, metro area physical distributions and density 
variations in population, jobs, and commercial activities. Understanding tripmaking and trip 
length trends and patterns and, particularly, their links to household structure and women's _ 
changing roles, will be critical to evaluating the values and costs of changes in these -
elements of travel behavior. 
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CHANGES IN VEHICLE MILES OF TRAVEL 

KEY FINDINGS 

• 

• 

• 

Vehicle trip growth and vehicle miles of travel growth substantially 
exceeded growth in person trips and person miles of travel. Vehicle 
rates of growth were approximately double the person rates. Total 
person trip growth between 1983 and 1990 was a product of vehicle 
trip growth. 

The decline in all alternatives to the private vehicle was a major factor, 
as was the decline in average vehicle occupancies. 

Vehicle trip lengths grew faster than person trip lengths, adding further 
to total vehicle travel growth. 

As noted earlier, person miles of travel grew substantially in the 1983-1990 period. 
But this growth was rather dramatically exceeded by growth in personally operated 
vehicle (POV) trips and personally operated vehicle miles of travel. Overall, vehicle trips 
grew by 25 percent between 1983 and 1990 and vehicle miles of travel grew by 40 percent-
both more than doubling the person travel trend. 

The factors that affected person trips and person miles of travel obviously also 
affected vehicle trips and vehicle miles of travel. Several additional factors influenced the 
growth in personally operated vehicle activity: 

1. Changes in choice of mode, particularly shifts to POV from transit and 
walking. 

2. Changes within POV activity, specifically shifts in vehicle occupancy as 
passengers become drivers of their own vehicle. 

3. Particularized changes in the PMT factors, such as specific population changes 
related to vehicles, vehicle-specific trip length changes, and vehicle-specific 
trip rate changes. 

These factors will be briefly examined here to help localize the nature of the growth 
trends affecting private vehicles. 

Mode Choice 

Although the nature of modal shares can vary depending upon definitions used, at 
the broadest level POV use accounted for 82 percent of all travel in 1983 rising by 
5 percentage points to 87 percent in 1990. As noted in other sections, this was the product 
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of declines in all alternatives to the private vehicle-transit, walking, and working at home. 
Major factors in these declines were shifts in trip patterns poorly served by alternatives and 
increased vehicle availability, especially to rural and low income populations. A review of 
total trip activity changes reveals that all trip increases between 1983 and 1990 were 
accounted for by vehicle trip increases. The total vehicle trip increase of over 30 million 
trips exceeded the total increase in person trips by more than 5 million trips. 

Vehicle Occupancy 

Average vehicle occupancies for all trips declined from 1.9 in 1977 to 1.7 in 1983 and 
to 1.6 in 1990. A separate section describes and explains the causes of these trends. 
Primarily, they are a product of decreasing family size and increasing vehicle availability. 
The decline in vehicle occupancy between 1983 and 1990 means that an increase in vehicles 
of about 6 percent is required to serve the same set of riders. 

Vehicle Trip Length 

As noted in the section on person miles of trave~ person trip lengths rose by almost 
9 percent. However vehicle trip lengths grew by considerably more than that-123 percent. 
Conjecture on why vehicle trip lengths had such substantial growth is possible. Figure 4 
indicates that the increase in trip length is pervasive across all purposes--only shopping trips 
declined slightly in length. In terms of rates of growth, as in person trip length changes, 
there is a group of relatively stable purposes and a group that grew substantially. 

Those purposes with under 10 percent growth were shopping, doctor/dentist, and 
visits to friends and relatives. Those with growth over 25 percent were wor~ work-related, 
and school/church trips. Some confusion on the part of respondents about the distinctions 
between the definitions of work trips and work-related trips may have affected the large 
increase of 29 percent in work trip lengths, but that would have had only limited effect. 

Components of VMT Growth 

Using a parallel formula to the person trip formula of population times vehicle trips 
per capita times average vehicle trip length, shown in Figure 5, yields the following: 

The first three changes-7 percent due to growth in person trips per person, 5 percent 
due to shifts in modal choice, and 6 percent due to vehicle occupancy changes, and the 
cumulative effects of these three factors on each other, indicate a 20 percent increase in 
vehicle trips per capita. The increase in trips per capita coupled with the 4 percent increase 
in population, explains the 25 percent increase in vehicle trips. The dramatic increase in 
vehicle trip lengths of about 12 percent, added to the 25 percent increase in vehicle trips. 
falls just short of explaining fully the 40 percent increase in vehicle miles of travel. Figure 6 
displays these elements as percents of total VMT growth. 



FURTHER WORK 

The VMT trends and the relationship of VMT to issues of congestion, air quality and 
the amount of time we are spending in our cars raise numerous questions that require 
further research. The link between the demographics of our society and VMT changes needs 
extensive investigation. Driving by women, young people, and senior citizens is currently on 
the rise. Will this trend continue? Changes in trip length were a significant factor in VMT 
increases over time. How do changes in land use patterns affect trip lengths? How do 
locational decisions of housing, jobs, and services affect other aspects of travel behavior? 
Research is also needed in the phenomenon of trip linking and the potential for increases 
in this behavior in the future. 
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WHAT HAS HAPPENED WITII TRANSIT? 

KEY FINDINGS 

• 

• 

• 

• 

Transit's share of all national travel has declined to about 2 percent. 
However, in the general context of decline of all alternatives to the 
auto, transit has fared better than other alternatives. 

A review of the sources of decline indicates that the downward trend 
seems uniform across all the traditional users of transit: women, all age 
groups, especially younger and older travelers, geographic area types, 
and demographic groups. Losses have been greatest in the Northeast 
which is the area that exceeds total transit use in the rest of the 
country. 

Strong declines in transit use among women reflect a reduction in the 
traditional tendency of women to use transit more than men. 

Low income populations have shifted away from transit to the extent 
that single occupant private vehicle use by the poverty population has 
reached 60 percent for trips to work. 

Analyses of mass transit tend to focus mainly on urban work trips, where transit has 
its biggest role. But it is useful, at least at the outset, to review transit in a broader context 
in which all areas and purposes are incorporated. When person trips of all purposes and -
lengths for the entire country are considered, transit (including bus, street car or trolley, 
subway, elevated, commuter rail, including Amtrak commuter services) accounts for about 
2 percent of all trips, according to the 1990 NPTS. The bus mode identified here includes 
intercity scheduled bus service as well. When measured on a passenger mile basis, the 
transit share changes only slightly to 2.5 percent. 

This depiction of transit might be considered inappropriate in the sense that it 
includes geographic areas and activities where transit does not provide service. At a more 
relevant transit-oriented scale, if only those trips (a) made in urbanized areas of 1 million 
or more with a subway system, (b) made on weekdays, and (c) with a trip length under 
75 miles are considered, transit's share increases to about 3.63 percent of trips. 

Seen in terms of trends the pattern has been one of overall decline in transit shares. 
The 1977 NPTS showed a transit share of 2.4 percent of person trips, declining to 
2.2 percent in 1983 and finally to 2.0 percent in 1990. To understand the nature of this 
decline the elements of transit oriented travel need to be considered and the broad national 
trends affecting all travel as well as transit need to be taken into account. 
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Transit Patterns 

Although transit tends to play a minor role in most travel purpose categories 
outside of work travel, these purposes represent a significant part of transit patronage. 
Figure 7 shows the shares of all transit travel accounted for by different trip purposes. As 
expected, travel associated with commuting to work is the single most important market for 
transit, with almost 41 percent of transit use for the journey to work. But school and church 
attendance, with stronger emphasis-on the school portion, is a major factor in transit, 
accounting for almost 22 percent of transit use. This purpose category is important because 
transit use is a significant share of total activity, accounting for almost 3.8 percent of trips 
with a school/church purpose. Obviously, school bus and walking account for the dominant 
share of activity in that purpose category. 

Figure 8 presents the trend from 1983 to 1990 in share of trips served by transit in 
each of the same purpose categories employed in Figure 7. It is clear that transit decline 
has occurred in all purpose categories with the exception of the category called "other." 
Referring back to Figure 7 helps explain the importance to transit markets of the changes 
in various purposes. The category "other," with less than one percent of transit activity, is 
a very minor component of transit travel. 

Any analysis of recent trends in mass transit activity based on survey data must begin 
within the general context of the decline of all alternatives to the single occupant vehicle. 
A discussion of the decline of all alternatives to the private vehicle, primarily focused on 
the work trip, is presented elsewhere in this study. Briefly summarized, all increased trips 
from 1983 to 1990 were the product of personal vehicle travel. 

The same trend data that showed transit decline in shares from 2.4 percent to 
2.0 percent from 1977 to 1990 also showed all other alternatives to the single occupant :: 
vehicle declining as well. For example, the increase in the total number of workers using 
a single occupant vehicle from 1985 to 1989 exceeded the increase in the total number of 
workers for the same period, based on data from the AHS. 

To further quantify the trend, the AHS indicates that tripmaking for work purposes 
increased by about 7 percent from 1985 to 1989, while the single occupant vehicle portion 
of that travel increased by more than 12 percent. In that context, transit use declined by 
somewhat more than 4 percent. While this is certainly a negative finding with regard to 
transit, transit's decline was less precipitous than the other alternatives: in the same period 
carpooling and walking declined by almost 10 percent, and working at home declined by 
more than 7 percent. Only the mode category "other" made up of an assortment of minor 
modes had a slight absolute increase, and almost held its market share. 

While there is a tendency to see a decline in walking to work trips as a "negative," 
based on urban concerns for air quality, it would be inappropriate to assume that this trend 
is a "problem to be solved." A large part of the shift away from walking is occurring in rural 
areas where people for the first time have the means to own a vehicle and substitute its use 
for walking. As such, it can represent a real mobility increase expanding access to jobs and 
other opportunities to the otherwise isolated rural population. 
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Outside of work travel all other trip purposes, with the exception of school and 
church purposes where transit and school buses arc factors, are almost exclusively made by 
private vehicle. 

Sources of Decline 

To examine fully the causes of how and why transit shares of travel have declined 
would require a far more extensive analysis than is possible here, but the. outlines of the 
changes that have occurred, where they have occurred, and the extent to which they have 
contributed to the decline, can be developed from the survey sources available. The two 
major sources available arc the AHS, conducted by the Bureau of the Census, which only 
treats work travel, and the NPTS, conducted by the U.S. DOT. The data used here from 
the two surveys cover relatively similar time periods, 1985-1989 for AHS and 1983-1990 for 
NPTS. 

Geographic Factors 

The AHS is a detailed treatment of the commuting to work portion of transit use. 
It can help to localize the nature of the trends affecting transit. Figure 9 shows the 
geographic distribution of transit use for trips to work for 1985 and 1989. One clear point 
made by this figure is that, based on the residence location of the tripmaker, the transit 
decline is not limited to one area or residential grouping, but is apparent in central cities, 
suburbs, and nonmetropolitan statistical areas (MSA's). 

The NPTS data, covering the time period 1983 to 1990, shown in Figure 10, show 
parallel patterns for all purpose categories. The only apparent significant distinction 
between the work pattern and the pattern for all purposes from two different surveys and 
two time periods is that non-MSA transit usage for work purposes, already quite small, bas 
not declined appreciably. 

Figures 11 and 12 drawn from the AHS examine these patterns more closely. The 
pie chart in Figure 11 shows the shares of transit trips to work by geographic area. 
Figure 12 identifies where the reductions in transit travel occurred. A key point is that 
suburbs, where national population growth is centered, representing 29.2 percent of transit 
trips, accounted for over 41 percent of the decline in travel by transit. Central cities with 
almost 69 percent of transit travel only accounted for 56 percent of the decline. Thus, 
center city transit use, the main market for transit services, is not eroding as rapidly as are 
suburban markets. 

The AHS provides another area of insight into transit use. It identifies areas where 
transit service is available and relates them to transit use. Figure 13 shows the findings for 
all areas and for central cities and suburbs, based on the residence of the traveler. For each 
area, transit use is divided into categories that reflect frequent, infrequent, and never used 
transit. These data are for 1985. More recent data, when available, will provide insight into 
the effect of transit availability on transit use. Preliminary data from the 1990 NPTS 
indicate that transit use is 2.0 percent nationally, but this rises to 3.1 percent where transit 
is available, and reaches 4.1 percent where transit is within a quarter mile of the household. 
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The AHS also collects information rating transit service as part of its assessment of 
neighborhood quality. In almost all cases where households use transit weekly, or less than 
weekly, the satisfactory ratings for transit services were very high-on the order of 
90 percent. 

Work Travel Trends 

Further segmentation of transit work travel from the AHS, shown in Figure 14, 
provides additional insight into the sources of transit decline. The most important 
observation from this figure is that declining transit shares for work travel seem pervasive 
across almost all housing, demographic, and geographic groups. Notably, those over age 65, 
and both Black and Hispanic groups report declining shares, as do renters and homeowners. 
The positive side was represented by small towns, those who moved within the last year, and 
those in new housing within the last 4 years-all of which showed small share increases. 
These patterns of increase need to be analyzed further. 

Regional Trends 

A different geographic stratification of work-related transit use in 1985 and 1989 from 
the AHS reveals an important national trend pattem When the country is divided into the 
traditional four quadrants, it becomes clear that the Northeast, the dominant source of 
transit use, was also the dominant source of transit decline, as shown in Figure 15. In 1985, 
transit use in the Northeast exceeded transit use in the other three regions of the country 
combined. Its losses were similarly dramatic-the decline in transit use was well over 
9 percent in the Northeast. The South also sustained significant losses on the order of 
8 percent. The West actually had growth sufficient too obtain a small increase in share. 
The Midwest did show absolute increases but not enough to maintain market share. Thus, 
transit's ridership problems are apparently centered in the Northeast and the South. These " 
trends were not the product of worker decrease in these areas. Total workers increased by 
5 and 8 percent, respectively, in these two regions between 1985 and 1989. 

Pursuing the question of the marked decline of transit in the Northeast, transit trends 
were assembled from the NPTS data by metropolitan area size, for all trip purposes. The 
main feature of this analysis is the heavy decline in the largest areas, particularly areas over 
3 million which are heavily represented in the Northeast. 

Age Structure 

A factor to be considered is the changing age structure of the society and its impact 
on transit usage. Figure 16 shows that, with one exception, transit decline was not 
significantly age related and declined in share of travel across all age groups. The exception 
was growth in share of travel in the age group from 20 to 29, an interesting and important 
potential trend. 

Other variants on the main trend were the fact that the age groups over 50 seemed 
to show the greatest decJine in share, reflecting the increasing incomes and driving ability 
of the older population. This will be the dominant age group in the population in the near 
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term future. The young age group from 5 to 15, a major transit using age group, also 
showed exceptional declines. Thus, losses in share were most substantial among the 
traditionally major markets of transit-the young and the old. This discussion has been 
oriented to changes in share rather than changes in absolute levels of usage. As total trip 
rates increase and the size of different age cohorts varies over time, actual usage levels will 
reflect those changes. For example, the 20 to 29 year-old age cohort will decline in size in 
the nineties, balancing the increase in transit share of travel per person in that age group, 
so that total transit use by that age group will change little. 

Womens Tran.sit Use 

Changes in women's travel behavior, job activity, and access to automobiles, among 
other changes, have affected their transit use. Women have traditionally been more 
oriented to transit than men, but that disparity is rapidly diminishing. Figure 17 traces the 
trends in women's and men's shares of travel oriented to transit from 1977 to 1990, based 
on trips of all travel purposes from the NPTS. 

Two important trends arc apparent. First, the trend is clear]y downward for both 
women and men. Second, the disparity between men's and women's transit use is narrowing 
such that the dispersion around the value for all users is less. This is the result of women's 
share of transit use declining faster than that of men. The transit share of men's travel 
declined by less than 10 percent, while the share decline for women was over 20 percent. 
It is important to recognize that the discussion is about changes in share rather than actual 
transit use. With the number of women, their trips per capita and average trip lengths 
increasing, actual transit activity would not be as adversely affected as these trends would 
indicate. The actual decline in total trips on transit for women as measured by the NPTS 
was about 8 percent. 

Tran.sit and Low Income Populations 

The most surprising trend is the substantial shift away from transit for work purposes 
by the poverty population and those in poor or very poor housing. These populations, of 
course, probably overlap. Actual transit use declined by 26 percent in the poverty 
population, not quite as radical an event as it might appear because the poverty population 
itself declined by 7 percent in the period. Figure 18 portrays the modal shares for trips to 
work by those in the poverty classification of the Census. Poverty was defined in 1989 as 
a ·family of four with an annual income of less than $12,674. The figure shows a pattern 
remarkably similar to the overall national pattern, and most notably shows about a 
5 percentage point increase in trips by single occupant vehicles among the poverty 
population, reaching approximately 60 percent by that means. This clearly suggests the 
increasing affordability of POV travel and increasing access to private vehicles by the 
poverty population. Although this trend is negative for transit, it may have more positive 
overtones in the broader society. 
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FURTHER WORK 

It is clear that the surface has only been scratched on transit analysis. The key point 
is that all the traditional sources of transit use are declining. Each group needs further 
research, especially women's travel, low income travel, and younger and older age groups. 
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Figure 10 
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Figure 13 
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Figure 18 
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TRENDS IN VEmCLE ALTERNATIVES TO WORK 

KEY FINDINGS 

• 

• 

• 

• 

Together, walking to work and working at home exceed transit use as 
a share of work trips. Like transit use, both have shown relative 
decline in share of total work travel 

Walking to work has two main components: a central city and a rural 
componenL Walkers are differentially poor, from lower quality 
housing. 

Working at home has a similar contrasting pair of components: rural 
workers and suburban homeowners. 

In metropolitan areas, walking to work and working at home seem to 
be complements, with walking a central city phenomenon and working 
at home more characteristic of suburban neighborhoods. 

The dominant trend in mode use for trips to work has been the decline in share of 
all alternatives to the personally operated vehicle (POV). Figure 19 shows this across the 
board decline for the years 1985 to 1989. The changes in vehicle occupancy and the 
patterns in mass transit use are treated separately elsewhere. The remaining significant 
alternatives-walking, and working at home-are discussed here. 

Walking as a mode of travel to work has been in decline for a very long time as -_ 
transit and the automobile became more pervasive. Working at home has been affected 
more by the decline in fanning than by competition from other modes of travel. Figures 20 
and 21 show the walk share of the journey to work in recent years along with the share that 
work at home, stratified by the geographic area of the worker's residence. In 1985, about 
7 percent of workers either walked to work or worked at home; declining to about 6 percent 
by 1989. Together they exceeded mass transit in share of workers. In terms of miles of 
travel, they are far less significant. Preliminary data from the 1990 NYfS indicates that 
almost three-fourths of walk trips to work are less than one-half mile in length. Further 
review of the geographic detail in Figure 20 shows that the decline was relatively uniform 
across all residential areas including central cities, suburbs and nonmetropolitan areas. 

These two alternatives are attractive to planners because they employ no vehicles and 
consume few resources, making little or no infrastructure demands on the society. But to 
better understand why these options have declined requires a more careful e:xamination of 
their characteristics. 
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Walle to Work 

The 1985 AHS identified roughly 4 million walkers out of the 100 million workers 
in the Nation. By 1989, walkers had declined to 3.6 million of the 106 million workers. 
These walkers can be separated into various groups according to the survey data. The first 
stratification is a geographic one, as identified in Figure 22. It shows how walk to work trips 
are distributed across geographic areas contrasted to the distribution of all work trips across 
the same geographic areas. From this it seems that walking is a characteristic of small 
towns and large cities. Central cities, with 30 percent of the worker population, have 
38 percent of the walkers: and nonmetropolitan areas with 20 percent of the workers have 
28 percent of walkers. Within nonmctro areas, small towns, with only 7 percent of the 
national population, have 11 percent of walkers. 

Preliminary data from the 1990 NPTS indicate that, within metropolitan areas, 
walking to work increases with area size and with increased availability of transit. The 
NPTS also indicates that walkers tend to have work trips of less than half a mile. 

Walkers are almost evenly divided between homeowners and renters, although 
renters represent only 32 percent of the population. Walkers are dramatically 
disproportionately poor, living in poor or bad quality housing, but not dramatically 
disproportionately Black or Hispanic. 

The share of walking to all work travel is shown in Figure 23 for these and other 
groups. Among the clear conclusions to be drawn from these patterns is that, as the 
population becomes increasingly suburban and less poor, walking will decline. Interestingly, 
and perhaps unexpectedly, the aging of the population does not seem to have a negative 
effect on walking. As Figure 23 shows, those who are over 65 and work do walk to work 
in higher proportion than the national average. 

While there is a tendency to see a decline in walking to work as a "negative," based 
on urban concerns for air quality, it is inappropriate to assume that this trend is a "problem 
to be solved." A large part of the shift away from walking is occurring in rural areas where 
people for the first time have the means to own a household vehicle and substitute its use 
for walking. As such, it can represent a real mobility increase, expanding access to jobs and 
other opportunities to the otherwise isolated rural population. 

Work At Home 

In some respects, the pattern among the 2. 7 million who work at home is the reverse 
of the walk to work pattern. Walking is underrepresented among homeowners, while 
working at home is heavily oriented to homeowners. Working at home is lower in central 
cities and higher in suburbs compared to walking. Blacks and Hispanics arc notably under
represented among those who work at home. 

There are probably three main distinct patterns that characterize working at home. 
One pattern involves a suburban professional who is technically oriented, representing the 
so-called, and long-awaited, technical revolution: the second is a metro area resident who 
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is working at a job that is home-based by definition, such as a family day care provider: the 
third is a rural person, probably poor. and engaged in agriculture. Those engaged in 
farming, with less than 2 percent of the population, constitute almost 17 percent of those 
who work at home. Nonmetropolitan areas account for almost a third of all those who work 
at home. Figure 24 provides a picture of shares of workers working at home vs. shares of 
all workers for significant demographic and housing variables drawn from the AHS. 

Clearly, trends in working at home have been negatively affected by the decline in 
the farm population in this century. It is questionable whether the growth in the technical 
professional component of the economy will ever reach a scale where working at home 
increases as a share of commuting; however, the key point is that the share of national 
travel represented by working at home can decline, yet still make a significant contribution 
to commuting efficiency as long as the metropolitan component of work at home continues 
to expand. Figure 25 supports the previous discussion showing that the rates of working 
at home are well above the national average for the low income and rural population. 

FURTHER WORK 

The walk to work mode needs to be looked at geographically and demographically. 
Of particular interest is the identification of cities with higher than typical walk to work 
shares. Density and area size are obvious factors. The correlation of walking with transit 
deserves further analysis. Indications that short trips shift from walk to personal vehicle 
rather than transit suggest that transit and walking are not substitutes, because of long 
transit wait times. 

The work at home phenomenon needs further research. The typical work-at-homer 
should be characterized demographically and geographically. Detailed data from the 
Decennial Census will provide very fertile ground for further research when the full journey 
to work statistics become available. 
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Figure 19 
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Figure 23 

WALK TO WORK TRENDS 
SELECTED HOUSING CATEGORIES 

1985 & 1989 
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WORK AT HOME SHARES VS 
ALL WORKER'S SHARES 
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Figure 25 

WORK AT HOME TRENDS 
SELECTED HOUSING CATEGORIES 
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DESCRIBING WOMEN'S TRAVEL BEHAVIOR 

KEY FINDINGS 

• 

• 

• 

• 

• 

Women's daily rate of tripmaking has increased faster than men's . 
From 1983 women's rate increased 9 percent vs. a 5 percent increase 
for men. 

Men's trip rate increase was more evenly distributed over age groups, 
whereas women's show significant shifts among age groups with 
greatest growth in the 30 to 39 year old age group. 

Because men's average trip lengths in all purpose categories still 
substantially exceed women's, men's average miles of travel still exceed 
women's. 

Purpose shifts also were significant. The big jump in the share of trips 
for personal business purposes was most pronounced among women, 
with that purpose rising to about 23 percent of all women's trips 
contrasted to men's rate of about 20 percent. Almost all of the 
increase in women's trip rate can be attributed to the increase in this 
activity. 

Increases in women's access to vehicles and possession of driver's 
licenses have increased their use of private vehicles and reduced their 
use of all alternatives. 

The changing behavior and roles of women in society have had important impacts 
on travel and transportation. These changes have manifested themselves in the level of 
travel activity, purposes of trips, choices of mode of travel and trip length, among others. 

Some of the societal changes occurring cause women's travel behavior to be more 
like that of men, but other changes create disparities or increase existing differences 
between men and women's travel characteristics. 

Changing Trip Rates 

Among the significant changes that mark an interesting departure point between men 
and women's travel behavior are the increases in tripmaking per capita. In 1983, men and 
women had approximately the same per capita trip rate of 2.88 trips per day for persons 
over 5 years of age. That rate increased for both groups between 1983 and 1990, but 
increased considerably more rapidly for women. In 1990, the new trip rate for men was 
3.04 trips per day and the rate for women was 3.13, a 9 percent increase from 1983 for 
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women versus a 5 percent increase for men. Certain aspects of the pattern of these changes 
are pertinent. 

The first of these is that the trip pattern for women varies from men's in a number 
of ways. Figure 26 shows the 1990 patterns for tripmaking by age group for men and 
women. Of note is that in the early age groups, young people's trip rates do not vary by 
gender. In the twenties' age group, women's travel tendency increases faster than men's, is 
greater than men's throughout the middle years, but returns to the same rate as men's in 
the 50 to 59 age group. In the later years, men's trip rates exceed women's although both 
are very low. One can conjecture about these patterns, relating them to child-rearing duties 
and household activities. 

Further insight can be gained by looking at the individual trends from 1983 to 1990 
for men and women. The pattern of men's trip rate increase by age group, shown in 
Figure 27, is remarkably uniform. The overall increase in tripmaking for men is uniformly 
distributed among all age groups. The trend pattern for women, by contrast, shown in 
Figure 28, is much more dramatic and more interesting. There are big increases among the 
younger and older populations in trip rates, but the most significant factor is the increase 
in tripmaking by women 30 to 50 years old. The 30- to 40-year-olds increased their 
tripmaking by 8 percent per person, and women in their 40's increased by 14 percent per 
person. Again, conjecture might suggest work and child-related changes in behavior 
patterns. 

Finally, and perhaps most pertinently, stratification by possession of a driver's license 
demonstrates the substantial impact of the availability of a driver's license on trip rates. 
Comparison of 1983 and 1990 daily trip rates for females, differentiating those with licenses 
from those without, indicates that the trip rates within the groups have, in fact, changed 
little. From the data in Table 1, it appears that the changes in overall tripmaking were the _ 
product of the change in the proportion of females with licenses as a share of the total -
female population. This is in substantial contrast to male rates which grew significantly from 
1.7 to 2.2 trips per day for the no license group and from 3.1 to 3.4 for the license holders. 
Thus, men's overall trip rate was much more a product of changing trip rates than of 
changing proportions of men with licenses. 

If women's trip rates are stratified by driver's license availability, an important revelation 
occurs. According to the NPTS, there was virtually no change in women's trip rates between 
1983 and 1990 when corrected for license availability. Women without licenses made 
1.7 trips per day in 1983 and in 1990. Women with driver's licenses made 3.5 trips per day 
in 1990 compared to 3.4 per day in 1983. 
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1983 
1990 

TABLE 1 

WOMEN'S DAILY TRIP RATES 
BY AV All.ABILITY OF A DRIVER'S LICENSE 

(trips per day) 

Trip Rate Trip Rate 
Without License With License 

1.71 3.44 
1.70 3.49 

Percent 
Licensed 

76.2% 
84.6% 

Note that the rates shown here for those with no license have been modified to 
exclude those under driving age. Thus,the differences are not attributable to different age 
categories being included in the surveyed groups. 

Trip Purpose Trends 

Looking at women's trip purpose pattern is further revealing of differences in 
behavior. Figure 29 shows the pattern of trip purposes by age group. The importance of 
work and work-related travel is evident with its signature pattern, but the importance of 
personal business trips is also striking. Personal business trips are strongly evident and seem 
to reach their peak, in the 30 to 39 age group. Personal business trips include visits to 
doctors, dentists, banks, cleaners, and other service establishments, as well as trips to give 
others a ride to a destination (i.e., serve passenger trips). The personal business category 
changed dramatically from 1983 to 1990, rising from 17 percent to over 23 percent of 
women's travel. Men's personal business travel also grew but not quite as rapidly as 
women's, from 15 percent of travel to about 20 percent. Women's work trips as a purpose _ 
grew slightly as a share of travel, and actually declined in share for men. All other purpose 
categories, particularly visits to friends and relatives and recreational travel declined, or 
barely remained stable. These, of course, are relative changes in shares against a backdrop 
of increasing overall tripmaking. 

When the trip purpose stratification is reviewed by trip rate per day, the significance 
of the personal business factor is overwhelming. Females without licenses had almost 
identical trip rates when 1990 is compared to 1983, exhibiting extraordinary stability, as 
shown below: 
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TABLE2 

WOMEN'S TRIP RATE TREND BY PURPOSE 
WITII NO LICENSE 

(trips per day) 

PURPOSES l28J 

EARN A LIVING .23 

FAMILY AND PERSONAL BUSINESS .69 

CIVIC, EDUCATION, RELIGIOUS .26 

SOCIAL/RECREATIONAL .50 

OTHER .03 

ALL 1.71 

mil 

.27 

.69 

.23 

.41 

.10 

1.70 

With respect to the pattern for license holders, the change is in the trip rate for 
personal business; all other purposes were either stable or declining. Men's patterns are 
almost identical to women's in this respect, with effectively all the increase in trip rate 
resulting from growth in personal business rates. 

TABLE3 

WOMEN'S TRIP RATE TREND BY PURPOSE 
WITII LICENSE 

(trips per day) 

PURPOSES illJ 122!! 

EARN A LIVING .75 .74 

FAMILY AND PERSONAL BUSINESS 1.43 1.69 

CIVIC, EDUCATION, RELIGIOUS .27 .24 

SOCIAL/RECREATIONAL .93 .80 

OTHER .06 .02 

ALL 3.44 3.49 
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Trip Lengths 

An important major distinction between women's travel and men's is a product of the 
overall length of their trips. Depicted in Figure 30 is the fact that men's miles of travel each 
day exceed women's in almost all age groups except the childhood years. As can be seen 
in the figure, even men's 1983 travel exceeds women's current travel. This results from the 
large differences in average trip lengths between the groups, overcoming the fact that 
women's tripmaking rates exceed men's. Part of this certainly is a product of the differences 
in travel purposes identified earlier. There is no consistent pattern of reduction in the 
disparity between men's and women's trip lengths. Specifically, however, in regard to work 
trips, the growth in women's trip lengths has tended to close the gap with men's. 

Driving and Transit Use 

A major element in the changing character of women's travel behavior that is treated 
under other topics deserves mention here. It involves a whole complex of activities 
characterized by increased use of driver's licenses among women, increasing availability of 
private vehicles to women, and their consequent reduced use of mass transit and other 
alternatives to private vehicles. Since 1965, the number of women with driver's licenses has 
doubled, and the availability of a license is now about 85 percent for women, contrasted to 
77 percent in 1983. This number is still less than the number of licenses available to 
men--roughly 92 percent of men were licensed in both time periods. Of the 13 million new 
license holders arriving on the scene since 1983, more than 8 million, 61 percent, were 
women. 

The key point is that dramatic changes accompany the presence of a driver's license 
among women. As noted earlier, effectively all of the increase in the overall trip rate must 
be attributed to the increasing percentage of women with a license to drive. Tripmaking is 
more than twice as frequent for female drivers compared to the women of license bearing ~ 
age without licenses, and average trip lengths jump substantially. As a result, women with -
licenses average three times the daily miles of travel of women over 16 without licenses. 
Thus, for every 1 percent shift from nondriver to driver in the female population, total travel 
jumps almost 10 billion miles per year. As expected, transit use drops significantly-women 
with licenses use transit for about 1 percent of their trips, while the transit share of trips for 
women without licenses is over 13 percent. 

The data indicate that men's travel behavior with respect to mode has perhaps 
reached a relatively stable condition while women's is still evolving. Men's use of walking 
and bicycling remained stable from 1983 to 1990, declining somewhat in the case of walking; 
women's use of these alternatives, however, changed substantially. In the case of bicycles, 
women's shares had been half of men's in 1983, but dropped to a third of men's by 1990. 
Walking, where the share of women's travel was over 9 percent compared to under 
8 percent for men, shifted to almost identical levels of around 7 .2 percent. 
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FURTHER WORK 

This discussion of women's travel behavior just begins the analysis of this critical area. 
There are important and exciting areas for further work. The interactions between licenses 
and tripmaking are very crucial as are their effects on choice of mode. The whole area of 
personal business trips needs careful treatment Stratification of these trips by persons in 
the vehicle, by age, would be very revealing. Trip length trends also need careful 
consideration in substantial detail. Variations in trends of tripmaking behavior and other 
characteristics of travel by age will be very useful as well. Is the boom in w_omen's travel 
coming from women of working age caring for families, for example, or from young women 
of school age driving for the first time? 
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Figure 26 

WOMEN'S TRIPS PER DAY CONTRASTED TO MEN 
BY AGE GROUP 
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Figure 27 

TRENDS IN MEN'S TRIPS PER DAY 
BY AGE GROUP 

1983 & 1990 
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Figure 28 

TRENDS IN WOMEN'S TRIPS PER DAY 
BY AGE GROUP 

1983 & 1990 
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Figure 29 

WOMEN'S TRIPS BY PURPOSE 
BY AGE GROUP 
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VEHICLE OCCUPANCY TRENDS AND PATIERNS 

KEY FINDINGS 

• 

• 

• 

Average vehicle occupancy, measured as person miles per vehicle mile, 
continues to decline in all travel purpose categories, and notably in 
work travel The overall average has descended from 1.9 in 1977 to 
1.7 in 1983, to 1.6 in 1990. 

The key factors in this decline seem to be declining family size and 
increasing vehicle availability. Along with other factors, these trends 
have shrunk the pool of those available to carpool or use transit 

A separate factor of significance is that vehicle occupancy tends to 
increase with increasing length of trips, improving the energy efficiency 
and the costs of long distance travel. 

The overall increase in share of travel by personally operated vehicles was not that 
substantive in the 1980's-the share increasing from 82 percent in 1983 to roughly 87 percent 
in 1990. However, the numbers of vehicles on the road increased more substantially 
because of the declining number of persons per vehicle, i.e., average vehicle occupancy. 
Vehicle occupancy patterns arc important attributes of travel because they indicate a great 
deal about the relative efficiency of personal vehicle travel and the prospective congestion 
generated by vehicle use. 

Two aspects of current vehicle occupancy trends are particularly significant. The first -
is that vehicle passengers tend to look very much like transit users in demographic terms. 
In many respects, they are competing for the same pool of travelers, a market that is 
declining in overall size. The competition for this shrinking market, particularly in work 
travel, says a great deal about opportunities for increases in transit use and improvements 
in average occupancy. · 

The second aspect of the issue is that the number of passengers riding in a vehicle 
significantly changes the costs per user. While this has an important impact in commuting, 
it is even more significant in intercity travel where the competitive costs in air, bus, or rail 
are person-based, not vehicle-based. Thus, average occupancies for long trips are important 
determinants of the perceived costs to travelers in personal vehicles contrasted to travel by 
common carrier. 

Figure 31 shows the average occupancy by trip purpose, as found in the 1990 NPTS, 
calculated as the number of passenger miles divided by the number of vehicle miles 
traveled. Thus, these statistics represent occupancies that reflect the distances traveled in 
that the occupancies observed in long trips are given more weight than short trips. This is 
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important because trip length tends to have a significant impact on the average value of 
vehicle occupancies. All trip purposes tend to have occupancy rates that are comprised of 
short trips where occupancy tends to be lower than average and long trips where occupancy 
tends to be higher than average. For trips that are usually very short, such as shopping or 
personal business travel, this is not very significant, but for trips that have a long distance 
component, such as pleasure driving, vacation travel, and visits to friends and relatives, it 
can have a major impaCL For instance, while the average for all trips is 1.6 person miles 
per vehicle mile, the average for trips with a length greater than 40 miles is almost 1.9. 
Thus, the longer the vehicle trip, the more fuel efficient and less expensive it is per unit of 
travel. 

Consistent with historical patterns, work purposes tend to have lower occupancy 
levels than other trip purposes. This is to be expected given that other purposes often 
involve family activities or involve a driver serving the needs of a passenger, as in a parent 
taking a child to a dentist. Current levels for work trips are about 1.14 person miles per 
vehicle mile, down from about 13 in the past. Work trip occupancies are seen as crucial 
to congestion management because they directly affect the number of vehicles on the road 
in peak travel periods. Figure 32 displays work trip vehicle occupancy on the basis of 
persons per vehicle trip, so that the differences by trip length can be shown better. 
Interestingly, work trips show a bimodal distribution with respect to distance, as shown in 
the figure. Vehicle occupancies are high for very short trips, decline to a minimum at about 
5 miles, and then rise again to about 1.2 for long work trips. These long trips are often the 
source of large car or van pools designed to overcome the costs and tedium of long distance 
work trips. These long distance carpools have a tremendous impact on reducing overall 
vehicle miles of travel. 

A further source of concern is the shifting distribution of vehicle occupancies as 
indicated in work trip data from the AHS for 1985 and 1989. The sharpest decline was in -
four-person carpools which declined 26 percent, while three-person pools declined 
14 percent, and two-person pools declined only 6 percent. Two-person pools now constitute 
over 76 percent of all carpoolers. These trends diminished overall carpool efficiency by 
reducing average occupancies from 1.10 to 1.07 as measured in that _survey. 

The overall trend in vehicle occupancies continues to decline. For 1990, the average 
occupancy for all travel purposes was 1.6 person miles per vehicle mile, contrasted to a rate 
of 1.7 in 1983, and 1.9 in 1977, observed in previous NPTS surveys. These trends are 
depicted in Figure 33 which shows the long term declining trend in the average for all trips 
and in representative purpose categories. 

Figure 33 provides further insight into the "Why" of declining average vehicle 
occupancies. Two factors that affect occupancies are also shown in the figure. The first is 
the trend in average household size, as measured in the NPTS, showing a parallel declining 
pattern. Clearly the decline in household members has affected occupancies in household 
related kinds of tripmaking such as social, recreational, and vacation trips. The second 
factor shown is persons per vehicle, which, as household vehicles have increased faster than 
persons in the population, bas also exhibited a declining trend. This suggests the decline 
in the number of persons without vehicles and _the increased general availability of vehicles 
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have affected the occupancy trend, as would be expected. In effect, both these trends result 
in fewer people available to be passengers. These two factors, along with the increased 
dispersion of work destinations, seem to portend a continuation of low levels of vehicle 
occupancy. 

FURTifER WORK 

There is a great deal of useful further work to be done. A question remains whether 
transit competition with private vehicle passengers has affected vehicle occupancy and vice 
versa. The scale of the overall vehicle passenger /transit market needs to be quantified and 
its trend patterns analyzed. The importance of long distance carpools to overall work trip 
VMT reduction needs quantification. 

A review of vehicle occupancy by purpose to assess the relative components of 
change would not seem to be worth it. The volatility of occupancies by trip length due to 
sample size is a statistical problem that needs consideration. If increasing average trip 
lengths increase occupancy rates, and average lengths are increasing, this should be a 
mitigating factor in the long term trend of decline. 
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CHANGES IN TRIP LENGTII 

KEY FINDINGS 

• 

• 

• 

Average trip lengths have increased as a result of the mix of certain 
trip purposes increasing in average length while other purposes 
remained relatively stable. An increase in tripmaking of trips that are 
also increasing in length, notably personal business trips, has.added to 
the increase. 

Behavioral patterns associated with rising incomes, possession of 
vehicles and driver's licenses, and the increase in persons living in large 
metropolitan areas have boosted trip lengths. 

Work trip lengths have increased in almost all areas and demographic 
groups. Short work trips have actually declined in number, while trips 
over 30 miles in length have grown substantially. 

Changes in trip length can have unexpected impacts on total travel volumes. For 
example, changes in average trip length between 1983 and 1990 bad the equivalent growth 
effect on total travel demand as did population growth. 

One of the key factors in changes in travel demand is the very different trip length 
characteristics of various trip purposes. These purposes have exhibited varying levels of trip 
length growth in recent years. Figures 34 and 35 identify the trip length growth trends of 
the major trip purposes as used in the NPTS surveys of 1977, 1983, and 1990. The trip 
lengths shown are for vehicle trips. The trends indicate an erratic pattem The group of 
purposes in Figure 34 shows a tendency toward increasing trip lengths, particularly for work 
and work-related purposes. Figure 35 contains the categories that have exhibited greater 
stability in trip length, particularly shopping trips, trips to visit friends and relatives, and 
visits to doctors and dentists. 

A common characteristic of many of the more stable trip purposes is that they are 
made to destinations that consciously locate near the tripmaker. Supermarkets, convenience 
stores, doctors and dentists are continually striving to minimize their distance from 
consumers. Surprisingly, other trip purposes that would seem to share that characteristic, 
notably trips to school and church, and personal business trips, have shown increases in 
average length. 

Changes in the overall average trip length are affected by the shifts in length in the 
component trip purposes that make up the average. The average trip length can also be 
affected by shifts in the relative proportions of the mix of trips by purpose. The main shift 
in the overall trip mix between 1983 and 1990 is the relative increase in trips for personal 
business purposes. This is also a trip purpose that incurred increases in trip length. 
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Socio-Economic Factors in Trip Length 

A number of factors can affect trip lengths including. among others. income levels. 
area size, and location. A number of these have been reviewed from the NPTS and the 
AHS data sets, and examined for their potential contribution to travel demand. To better 
examine these factors, person trips by all modes will be used for the remainder of this 
chapter. 

Men tend to have greater person trip lengths than women in almost ~very purpose 
category, even when the data arc controlled for availability of a driver's license. 
Significantly, women's average trip length in each purpose category is considerably greater 
for women with driver's licenses. In work trips, women with licenses travel an average of 
9.4 miles to work contrasted to 6.1 miles for women without licenses-a 50 percent increase. 
Similarly, civic, educational, and religious trips exlubit more than a 50 percent increase. 
Oearly, the rapid growth in the number of women with driver's licenses has affected the trip 
length average for all women, and the overall growth in passenger miles of travel. Since 
1983, women with driver's licenses have increased by almost 11 percent, while the number 
of men with driver's licenses increased only 6 percent 

In all purpose categories, average trip lengths rise with increased incomes of 
households. Other factors associated with income, such as age, residence location, home 
ownership. and car ownership, could be significant agents of change. All modes have shown 
roughly similar percentage increases in average length of trips. Figure 36 shows the 
increases in trip length with increasing household incomes for selected trip purposes. All 
categories show substantial increases with increasing incomes, with the exception of trips to 
school and church. 

Examination of the effect of area size indicates varying impacts on trip length for _ 
most trip purposes as shown in Figure 37. Shopping. visiting friends and relatives. and social -
and recreational travel show little effect. In some cases. for instance shopping, trip lengths 
actually decrease with increasing area size. Work trips are the major exception-increasing 
significantly with area size, such that shifts of the population to larger areas might become 
an important factor in determining work trip length trends. One factor that may be 
significant for further consideration is that average trip lengths seem to be shorter in the 
metro areas over 1 million population with rail transit systems. Again, work trips are the 
exception to this pattern. 

Work Trip Lengths 

The most significant trip length growth bas been in work trips and work-related 
business activity. Figure 38, drawn from the AHS, shows median trip length growth trends 
over the last 15 years separately for home owners and renters. Although growth rates can 
be misinterpreted from this figure because of lack of precision in the data, long term overall 
growth in work trip lengths in the period is clear. A number of causal factors involved in 
these trends are examined here. 
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As previously noted, work trip lengths increase with increasing household incomes, 
with increasing area size, and with possession of a driver's license. Figure 39 shows the 
median trip lengths for 1985 and 1989 from the AHS for selected demographic and housing 
groups. To be noted are almost uniform increases across all groups with few exceptions 
observed, notably small towns, the poor, and Hispanics. The use of the median, the central 
item in the distribution, will produce shorter trip lengths than the mean, the arithmetic 
average. The 1985 AHS gave a median work trip of 8 miles and had a mean (average) of 
10.8 miles. Note that NPTS trip lengths are usually expressed as the mean. 

Review of more detailed trip length distributions suggests that both central city and 
suburban trip lengths have shifted toward longer trips. Figure 40, first of all, shows the 
distribution for work trips by central city and suburban residents in 1989 from the AHS 
survey. It is clear that suburban work trip lengths are considerably longer than central city 
trips. Note that these trips are identified by their origins only, i.e., the place of residence 
of the tripmaker. Figures 41 and 42 show the change in the distributions for both central 
city and suburban origin work trips from 1985 to 1989. A remarkable amount of change is 
apparent in these charts for such a short period. In both the central city and suburban 
cases, trips of 1 to 4 miles in length actually declined in number, trips in the category from 
5 to 9 miles grew slightly, and trips of 10 miles or more grew substantially. Trips in the 20 
to 30 mile range and above 30 miles grew in all areas and remarkably so, especially in 
central cities. Trips over 30 miles in length increased by 16 percent overall and 21 percent 
in central cities. 

The data for central cities seem to suggest a shift in travel orientation away from the 
city itself. Few cities have boundaries that permit trips of such length entirely within their 
borders. These must be trips bound for suburban job opportunities or to other adjacent 
metro areas. Suburban trip length growth may suggest that householders are going farther 
out from the center to obtain lower cost housing and are commuting longer distances to 
central city or suburban job destinations. Further speculation on the reasons for these -
increases must await further data development on more detailed trip patterns from NPTS -
and the Decennial Census. 

What is dear is that these data reflect the shifts over recent years of large shares of 
our jobs and population to the Nation's very large metropolitan areas. In 1990, more than 
75 million people lived in areas or 3 million or more as compared to 60 million in 1980, an 
increase of 25 percent. 

FURD:JER WORK 

The subject of trip length will be a major concern in the 1990's. The source material 
provided by the NPTS must be exhaustively mined to obtain a deeper understanding of 
trends. 

Additional work can assess the effects of larger metropolitan areas, particularly on 
work and work-related trip lengths. The stability of nonwork trips in regard to length, as 
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a function of destinations adjusting their locations to maintain relatively constant market 
areas, needs to be further evaluated. The ultimate effect of land use planning on 
transportation is trip length. 
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WORK TRIP TRAVEL TIMES 

KEY FINDINGS 

• 

• 

• 

Travel surveys place the average travel time for all workers at varying 
values, but roughly in the range of 20 minutes, with approximately 
70 percent of workers taking les.s than half an hour. · 

The NPTS shows improvement in travel times in all geographic sectors: 
central city, suburban and non.metropolitan, despite increasing average 
trip lengths. Improvements are a product of improved personal vehicle 
times as transit travel times got longer. 

There are some indications that workers are departing for work earlier 
in order to circumvent the peak of traffic problems. 

One of the critical measures of transportation, along with safety, cost, and reliability, 
is travel time. Work trips, in particular, are closely watched for changes in travel times or 
speeds. Travel times are variously measured as either average or median, the middle item 
in a distribution. The median is used to avoid the distorting effects that a few very long 
trips would have on the average. It would be expected that the average will exceed the 
median. 

The AHS measured work travel times as having a median of 19 minutes in 1985 (with 
a corresponding avera2e of 20.9 minutes), and a median of 20 minutes in 1989. The NPTS 
data for 1990 indicate an avera~e travel time of 19.7 minutes, down from 20.4 in 1983. In 
1980, the avera2e travel time to work was observed by the Decennial Census to be -
21.7 minutes. Early results of the 1990 Decennial Census show a slight increase in avera2e 
travel times to 22.4 minutes, with indications that some areas have increased and others 
have declined. 

The AHS does provide a long term trend pattern from a consistently defined source. 
The survey travel time observations are presented in Figure 43 for homeowners and renters, 
for the period from 1974 to 1989. The trends in the figure would suggest that average travel 
times have improved in recent years, which appears to contradict a lot of individual personal 
experience. It is entirely possible that the statistics and the personal experiences could both 
be correct. Travel times would improve as shifts documented elsewhere took place from 
slower to faster modes. The period identified in Figure 43 was one in which major shifts 
occurred from walking and transit to personal vehicle-based modes. Another factor in 
improved travel times, discussed later, is the shift of travel from the city centers to the 
suburbs where typical speeds tend to be higher. Given greater average work trip lengths 
even stable travel times suggest an improvement in average speeds. 
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The AHS also provides insight into the variation in travel times by area, housing type, 
and demographic group. Figure 44 shows the median travel times for selected groups as 
measured in 1985 by the AHS. The AHS preliminary data for 1989 shows little notable 
change. Effective interpretation of these data depends on examining a number of factors. 
First, understanding the comparable travel distances involved sheds light on the speeds 
observed. For example, while suburban workers have slightly longer travel times than 
central city workers, their travel distances are far greater, indicating that their travel speeds 
arc superior. Workers in small towns enjoy short travel times primarily because of short 
distances to work rather than because of high speed services. Small town workers also walk 
more, thereby lowering their average speeds. 

Travel time data from the NPTS suggests a similar picture, with a slight decrease in 
work trip travel times from 20.4 minutes in 1983 to 19.7 minutes in 1990, depicted in 
Figure 45. The new NPTS data indicate an improvement in average travel times in central 
cities, suburbs and nonmetropolitan areas. Table 4 shows these values along with the 
changes in average trip length observed in the survey. Given the increases observed in trip 
length, the data suggest average speed increases across all geographic areas. As noted 
earlier, this does not necessarily mean that highway speeds have improved, but rather 
reflects the improvement in individual speeds obtained by shifts to the single occupant 
vehicle from carpooling, mass transit, and walking. 

Table 5 shows the changes in trip length and travel time by mode observed in the 
NPTS. Personally operated vehicles improved slightly in average travel time even though 
average trip lengths increased considerably. Mass transit travel times, already more than 
double private vehicle travel times, got longer even though average trip lengths decreased 
in transit work trips. These values are converted to speeds in Figure 46. 

The three pie charts in Figure 47 show the shares of commuters by travel time group 
for central city, suburban and nonmetropolitan areas, so that travel times can be measured _ 
on a cumulative basis. For instance, in 1989 about 69 percent of all workers got to work in 
less than 30 minutes, as shown in Figure 48. That percentage had dropped by one 
percentage point from 1985. Evaluation of 1989 data indicates that in percentage terms the 
distribution of work trips by travel time group changed little since 1985. The most notable 
change was a small decline in those arriving at work within 15 minutes. There were 
significant declines in those who worked at home and significant increases in those with no 
fixed place of work, such as construction workers. 

Another factor to be considered in evaluating work trip travel times is the start time 
of the trip. A number of considerations affect start times. Increasing congestion in the peak 
hour bas the effect of pushing traffic off onto the shoulder periods, either before or after 
the peak. Changing job patterns, particularly the shift to services, has tended to move work 
trips away from traditional peak periods. All of this has the effect of improving speeds. 
Figure 49 shows the numbers of workers by the start time of their com.mute trip in 1985 and 
1989. Of the 4 million additional workers reporting in 1989, 1.3 million departed for work 
before 6 a.m., 1.1 million started in the 6 a.m. to 7 a.m .. range, and another 1.1 million 
started in the 7 a.m. to 8 a.m. range, with only small increases spread throughout the rest 
of the day. The percentage distribution of traffic showed little change other than a small 
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1 percentage point increase in the midnight to 6 a.m. category. There is in these data at 
least some reinforcement of the prediction of a tendenq toward peak hour traffic shifting 
to the shoulder periods. 

FURTIIBR WORK 

The NPTS survey will permit analysis of the travel times of trips for nonwork 
purposes. This could provide valuable new insight into emerging patterns and trends. 

In the work trip sector, the availability of the 1990 Decennial Census data, along with 
more detailed NPTS data, will open up opportunities for more serious treatment of work 
trip travel time analysis by highly refined geographic stratifications. Of particular 
importance will be the analysis of suburb to suburb travel time trends, and examination of 
exurban-suburban travel patterns. 
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TABLE 4 

WORK TRIP TRAVEL TIME, LENGTII, AND SPEED 
BY HOUSEHOLD LOCATION 

Central 
Citt Suburb NQn-MSA All 

Work Travel Time: 
1983 20.5 21.5 18.4 20.4 
1990 19.2 21.4 17.2 19.7 

Work Trip Length: 
1983 8.0 11.1 10.6 9.9 
1990 8.9 11.9 10.9 10.7 

Calculated 
Speed (mph): 

1983 23.4 31.0 34.6 29.1 
1990 24.8 33.4 38.0 32.3 

TABLE 5 

WORK TRIP TRAVEL TIME, LENGTH, AND SPEED 
BY MODE 

fQY Transit ~ All 
Work Travel Times: 

1983 19.3 46.1 8.9 20.4 
1990 19.0 49.9 9.6 19.7 

Work Trip Lengths: 
1983 10.2 15.1 0.4 9.9 
1990 11.0 12.6 0.5 10.7 

Calculated 
Speed (mph): 

1983 31.7 19.7 2.7 29.1 
1990 34.7 15.2 3.1 32.3 
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