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Foreword

Because more than 60 percent of the U. S. population lives in urbanized areas, and 54
percent of the Nation's highway travel occurs in urbanized areas, it is important to under-
stand fravel characteristics in these areas. Not only are these urbanized areas centers of
poputlation, but also they are centers of education, culture, sporting events, and special
services such as health care. In addition, many are centers of traffic congestion, air
pollution, and aging infrastructures, Even within urbanized areas there are travel differ-
ences between the older central cities, post-war suburbs, and newly developing suburbs,
Similarly, the travel demands in non-urban areas must be examined and understood so
that we can plan our future. This report examines and documents travel behavior in
various urbanized area size groups, using data from the Nationwide Personal Transporta-
tion Survey (NPTS),

NPTS is one source of data to help planners and decision makers understand current
travel patlerns and to examine historic trends. In 1995, the next NPTS will be conducted,
adding to the series of data points from 1969, 1977, 1983, and 1990.

This report is part of the NPTS report series, documenting and exploring the nature of
travel in our complex society.

== B Mm"

David R. McElhaney
Director, Office of Highway Information Management
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Introduction

This report focuses on urban transportation and the needs of urban transportation planners
and metropolitan planning officials. Although the report is nationwide in scope, it is
Xt ] e minma I o beelo P tie et tlan #edim smmabilan v aen A frneral s liantiaen aconoiofad
UCSIENCA 1O DIOVIUC @ Dddld 101 JUulZisly e UIp-HIARIIE dlill Lavel Hpheatiully dasauciaicu
with individual urban area demographic and socioeconomic changes. Accordingly, the
information should be of special importance to engineers, economists, and planners who
are responsible for developing the models needed to forecast urban area and corridor
transportation demand.

This report centers on trips of 75 miles or less to provide greater comparability with
regional household travel surveys. To show important urban trip-making trends, 1933

and 1990 NPTS findings are compared.

Overall Findings

The 1990 NPTS reveals that important trip-
making changes occorred from 1983 to 1990.
First, and perhaps most importantly, trips for
family and personal business, other than shop-
ping, overtook commuting trips as the predomi-
nant type of trip, when examining all trips of 75
mifes or less on all days. Nevertheless, com-
muting vehicle miles of travel (VMT) stiil
prevails as the most significant element of
household VMT.

Second, although the average trip to and from
work lengthened in distance and duration, the
increase in commute trip length far outpaced the
increase in commute duration. Therefore, it
may be concluded that the average commute trip
speed increased from 1983 to 1990.

Third the avaraoe commiute tri
12341 %dy Blde u\'\rlus\( LWL NSRS W

in in 1000 wag
pn YR wag

just over 10 miles, and took only 19 minutes to
accomplish.

Fourth, short commuting trips of 1 mile or less
decreased from 1983 1o 1990, while commuting
trips of more than 8 miles increased. Commut-
ing trips of more than 8 miles in privately
operated vehicles accounted for more than 80
percent of commuting VMT.

Fifth, the average occupancy rate for privately
operated vehicles decreased from 1983 to 1990,
and the greatest decrease — from 1,18 to .12
persons per vehicle — was for trips to and from
work.

Sixth, in 1990, on average, households in large
urban areas with rail/subway made fewer daily
trips in privately operated vehicles (POVs) than

subway service.

Report Organization

The information is presented in seven chapters.
Chapter 1, “Person and Vehicle Trip Rates,”
describes the average daily person and vehicle
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trip rates for households by characteristics such
as household size, household income, and
number of vehicles. Person trip summaries are
also included.

Chapter 2, “Vehicle Miles of Travel (VMT),”
expiores the vehicle miles of travel associated
with characteristics such as trip purpose, house-
hold income, and vehicle availability.

Chapter 3, “Trip Length in Distance and Time,”
describes both the average length and duration
of trips by trip purpose, travel made, and
gender.

Chapter 4, “Mode Choice,” describes the
variations in travel modes with particular
emphasis on trips to and from work.

Chapter 5, “Occupancy of Privately Operated
Vehicles,” describes the average occupancy
rates for trips by purpose and distance.

Chapter 6, “Geographic Regions and Individual
Metropolitan Areas,” analyzes the trip-making
characteristics of persons living inside and
outside the central cities of urbanized areas. It
also describes trip characteristics of 12 major
metropolitan areas.

Chapier 7, “*Commute Trips by Time of Day.”
examines time patterns by travel mode and
gender, especially peak travel patterns.

Key Terms

A few basic terms and concepts are discussed in
the following sections to help readers use and
understand the tables in this report.

Urkan Size Groups

For this report, each NPTS household has been
categorized based on residence location in one
of four urban size groups. The tables show the
travel by residents of these four urban size
groups, but the tables do not necessarily indicate
where the travel by these households occurred.
These groups are based on population and the
presence or absence of rail/subway service in
the urbanized area. Urbanized area is a Bureau
of the Census term defined by total population,
presence of a central city, and population
density. There must be a total population of
56,000 or more, and population density must
exceed 1,000 people per square mile. An
urbanized area can be parts of counties, unlike
metropolitan areas, which are defined by county
boundaries. Small urban areas are smaller
centers of population.

The four groups follow:

Imndoar 1 Millinn__ nanglatiom
T AAVAE R O LTARBREWVAR PUP“I“ILUII

areas between 50,000 and 999.999. These
areas generally do not have rail or subway
service, but may have local bus service.,

forbanired
1 WCanizZed

1+ Million without Rail-—population of
urbanized areas more than 1 million, but
without rail or subway service. For example.
Los Angeles is in this classification because
the rail/subway service was not fully devei-
oped at the time of the survey.

1+ Million with Rail—population of urban-
ized areas more than 1 million, and with rail
and/or subway service. This includes areas of
both old and new rail and/or subway service
such as New York, Chicago, Philadelphia,
Boston, San Francisco, and Atlanta.

1o o
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Not Urban-—rural areas and small centers not
in an urbanized area.

Some of the tables in this report show the total
for urbanized areas. For this total, the three
categories: Under | million, 1+ Million without
rail, and 1+ Million with rail are summed.

Metropolitan Area—Metropolitan areas are
defined by the Office of Management and
Budget, using county boundaries. (In New
England, city and town boundaries are used.)
By current standards, an area qualifies for
recognition as a metropolitan area if there is a
city of at least 50,000 population, or a Bureau of
the Census defined urbanized area of at least
100,000 (75,000 in New England). In addition
to the county containing the main city, addi-
tional counties are included if they are socially
and economically integrated with the central
county.

Note that urbanized areas are contained within
metropolitan areas. However, because metro-
politan areas include entire counties, a signifi-
cant portion of their land area is rural.

Person Trip—A person trip is a trip by one
person by any mode of transportation. Unless
otherwise specified, the tables on person trips
contain travel data collected in the NPTS by af/
modes (private vehicle, public transportation,
walking, bicycle, etc.). A person trip is counted
regardless of whether the person is adriver or a
passenger. Two people traveling together in one
car are counted as 2 person (rips.

Person Miles—Person miles are the nuraber of
miles traveled by each person on a trip.

A 3 mile vehicle trip made by two people
traveling together wouid count as 6 person
miles,

Vehicle Trip—A vehicle trip is a trip by a single
privately operated vehicle (POV), regardless of
the number of persons in the vehicle. The trip
defined above (two people travelling together in
one vehicle) would be considered 1 vehicle trip.
To be counted as a vehicle trip in the NPTS
reports, a trip must be made in a POV, and the
driver must be a member of a household in the
NPTS sample. When the gender of vehicle trips
is discussed, it refers to the gender of the driver.

Vehicle Miles of Travel (VMT)—VMT refers
to miles traversed in privately operated vehicles
(see below) and accounted for in trips made by
those drivers who were in the houscholds of
NPTS survey respondents.

Privately Operated Vehicle (POV)—This term
is used to describe automobiles, trucks, vans,
and motorcycles, operated privately, to distin-
guish from public transportation such as buses
and subways. A privately operated vehicle can
include a rental car or leased vehicle; therefore,
the term privately owned vehicle was rejected
for this report.

Trip Purpose—This is the main reason for
motivates the trip. For each destination, a main
reason is associated with each trip. Unfortu-
nately, like many other household-based travel
surveys, the NPTS coding for trip purpose in the
1990 survey does not adequately address trip-
chaining. Trip-chaining, particularly stops on
the way home from work, are not neatly identi-
fied in the standard datasets. Thus, for example,
to report a trip from work to the grocery store,
and then to home, the first trip was coded as a
shopping trip, and the second as a trip from
work. This coding routine should be understood
when examining trip purpose tables,
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In the NPTS base dataset, there are 11 trip bear in mind that some of the 1983 to 1990

purposes. For this report, however, the 11 changes may be due to difference in the two
NPTS trip purposes have been condensed into surveys, as described below. The sum of these
nine purposes with five major categories, as differences is that the nature of the change is
follows: likely to reflect actual conditions, but the
amount of change may be overstated or under-
Earning a Living stated.
To or From Work
Work-Related Business The main differences in methodology and
Family and Personal Business terminology between the 1990 NPTS and earlier
Shopping surveys are as follows:
Other Family/Personal Business
Civic/Educational/Religious » The 1990 survey was a telephone survey,
Social and Recreational whereas the earlier surveys used in-person
Vacation/Pleasure Driving home interviews. Limiting the sample to
Visit Friends/Relatives households with telephones may result in an
Other Social/Recreational under-representation of lower income house-
Other holds.

It should also be understood that the tables that

The 1990 survey allowed another household

present “commute” trips refer to trips “To and member (proxy) to report an individual’s trips
From Work,” one of the two subclasses of if the individual (14 and older) could not be
“Earning a Living” trips. The other subclass of contacted after several attempts, whereas the
the Earning a Living trips, “Work-Related earlier surveys did not allow such proxy
Business,” is not included in commute summary interviews.
tables.

« There are geographic differences between the
In Chapters 1 and 6, NPTS trips are also sub- 1990 NPTS and earlier surveys. Some metro-
classified into four home-based categories and politan area and central city boundaries
one non-home-based category. The home-based changed. Also, the definition of “central city”
categories are “Work”, “Shopping”, “Social/ was changed by the Bureau of the Census
Recreational”, and “Other”. No trip purpose between NPTS survey years 1983 and 1990.

classifications are shown for the non-home-
based trips.

The 1990 survey data were edited by the
computer-assisted telephone interviewing

Differences between 1983 and 1990 NPTS (CATI) software during the data collection
process, whereas data from the earlier surveys
This report contains many comparisons between were edited manually after the interview. The
the 1983 and 1990 NPTS results. The authors advantage of CATI over conventional home
rely heavily on 1983 to 1990 comparisons interviews is that many data inconsistencies
because urban area residence was not included and quality problems are immediately identi-
in earlier NPTS surveys. The reader should fied and corrected.

3
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TABLE 1
Perscnal VMT Estimates, 1983 and 1990
{Millions)

Percent NPTS of
Highway Statistics Estimate

+ 009
1309

483,5
1890 1,864,38

-d
cn

o

Percent Increase 33 %

1ED F740,
(v ii/a

7%

TThe sum of VMT for personal passenger vehicles {automobiles and motorcysles) and part of VMT for
2-axle 4-tire trucks as reported in Tabile VM-1. Based on dala from the 1982 and 1987 Truck inventory
and Use Surveys, the percentages of iravel that pickups (2-axfe, 4-tire frucks) were used for personal
transportation are estimated to be 60.1% in 1983 and 73.3% in 1990.

2includes travel peripd trips (neluding trips 75 miles or longer).

« The sample size of the surveys varied consider-
ably; 6,500 for 1983, and 22,000 for 1990. The
small sample size in the 1983 survey (less than
one-third that of 1990) might contribute to
larger errors.

Recognition of the differences between the 1990
NPTS and earlier surveys is important because
NPTS data show that the number of miles driven
for personal travel increased by 50 percent
between 1983 and 1990. The NPTS data were
compared with data reported in FHWA’s annual
publication, Highway Staristics’, which shows an
increase of only 33 percent for the same period
{Table 1). The Highway Statistics, data are based

on state DOT traific counts.

One possible explanation for the large increase in
personal vehicle miles of travel (VMT) between
1983 and 1990 is that the 1983 NPTS underesti-

TR AT .

mated VMT because of its smaller sample size.

Limitations of Data on Transit

The NPTS dataset permits analysis of user
characteristics, such as demographic and socio-
economic characteristics, by various modes of
transportation. This information is rarely
available, especially on a national level, outside
of NPTS. However, the reader is cautioned that
the sample of transit trips in the 1990 NPTS
may not be sufficient to draw specific conclu-
sions regarding transit policy and funding. The
remainder of this section provides further
information on issues that may contribute to the
differences in transit use between NPTS and the
Section 15 reporting system of the Federal
Transit Administration (FTA).

! Highway Statistics data include trave! by all vehigies on the road,
whereas NPT3 data from fravel day and travel period exclude “commercial
driving" done by gab drivers, truck drivers, defivery persons, and othars.

NPTS Urhan Travel Patterns

Page 5



NPTS Sample Size Limitations

The NPTS data on transit use are based on
information from 2,872 transit trips on travel
day that were collected in the survey. The
breakout of these trips follows:

» 1,909 by bus

« 639 by subway or elevated rail
+ 294 by commuter rail and

« 30 by streetcar or trolleyear

Using these 2,872 trips, the NPTS results differ
considerably from data in the Section 15 report-
ing system. The reader is cautioned that differ-
ences in the way the data are generated for
NPTS and Section 15 make direct comparisons
difficult. Section I5 data are based on reports
submitted by each transit operator to the FTA as
part of the requirements for receiving Federal
funding. Transit operators generally obtain the
Section 15 information using a combination of
farebox receipts and on-board surveys. Section
15 data do not include demographic or socio-
economic characteristics of transit users or trip
purpose, distance, travel time, or other trip
attributes available from the NPTS. The basic
NPTS/Section 15 comparisons for unlinked
trips in 1990 follow:

Unlinked Transit Trips

{Millions)
NPTS
Sec. as % of
NPTS 15 Sec. 15
Bus 4,352 4,576 95.1%
Rail/Subway 1,889 2,675 70.6%
Total Transit 6,241 7,250 86.1%

Transit Trip Definition

This table uses unlinked transit trips as a basis
for comparison because the Section 15 data are
reported as uniinked trips. An unlinked trip is
basically defined as a boarding. For example,
you take a bus and a subway to work; this is one
linked trip and two unlinked (i.e., the bus
boarding and the subway boarding). In NPTS,
unlinked trips were recorded if only one portion
of the trip was on transit. NPTS data for modes
other than transit are presented as linked trips.

These comparisons show that NPTS data report
6.24 billion unlinked transit trips, while Section
15 data report 7.25 billion unlinked trips, for a
difference of 1.01 billion enlinked trips. A
likely explanation for this difference is that
travel data collected by memory recall often
result in an undercount. For example, the
vehicle miles of travel generated from NFPTS
trip level data are 13 percent lower than the
comparable vehicle miles estimate based on
traffic counts.

This discussion has used the unlinked trip
definition to seek comparability between NPTS
and Section 15. However, the transit data
presented in this report are for linked trips. The
following comparison of linked and unlinked
transit trips in NPTS is provided to show how

the two relate:

NPTS Transit Trips
{Millions)
Ratio
Unlinked/

Unlinked Linked Linked

Bus 4,352 3,543 1.23
Rail/Subway 1,889 1,349 1.40
Total Transit §,241 4,892 1.28
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Misclassifications of Subway/Rail Trips
NPTS respondents had difficulty distinguishing
between commuter rail and subway/elevated
rail. Data from the 25 largest urbanized areas
show that many trips were coded as commuter
rail trips where there was a subway/elevated rail
system, but no commuter rail, such as in Atlanta
or Cleveland.

Additionally, in areas that had both commuter
rail and subway/elevated rail, the NPTS data
show considerably more commuter rail trips
than Section 15 and considerably fewer subway
trips. This occurred most notably in New York,
which has a major proportion of the Nation’s
transit trips. The national totals are skewed if
subway/elevated rail trips are misclassified as
commuter rail. Because of this confusion

hetween commuter rail and subwav. the transi
oeiween commuter ratl and subpway, the ranst

trip data are classified as follows:

-

Bus - which includes bus and streetcar

Rail/Subway - which includes commuter rail,
subway and elevated rail

Coverage of Low-Income Households

There is concern that NPTS undercounted low-
income households, and therefore, undercounted
transit use.

The potential for an undercount of low-income
households cannot be clearly defined because
28 percent of all households interviewed for the
NPTS refused to report household income.
There is a strong possibility that those who
refused to provide income data were lower
income households, but this cannot be proved.
A comparison of the household characteristics
did not identify any significant differences
between those that did and those that did not
report income.

1t shouid also be noted that when the weighting
Tfactors were developed for the 1990 NPTS, the
1990 Decennial Census data were not yel
available. Thus, the NPTS sample was ex-
panded using the Current Population Survey
projections. The sample was expanded based
on: Census region, household size, MSA status,
race (black, non-black), and ethnicity (Hispanic,
non-Hispanic). Household income was not a
factor.

Undercounting in Urbanized Areas

Analysis of NPTS by urbanized area size shows
fewer transit trips in the largest urbanized areas
than Section 15 reports. This affects not only
the total number of trips, but also the specific
modes used. If fewer trips were reported by
residents of the largest urbanized areas, the

number of NPTS s:uhwav trins would be low

dviaseaisien WAL NS Lar SUUEY tiips ORI U AN

relative to Section 15 data. In fact, this is the
largest discrepancy between the NPTS and
Section 15 datasets.

Urbanized Area Totals

Table 2 is included to show the relationship
between NPTS results for the total United States
and for the total of the urbanized areas between
1983 and 1990. Table 3 shows the relationship
between capping the trip length at 75 miles and
using all trips. It is important to keep these
restrictions in mind when comparing the data
presented in this report with other reports from
the 1990 NPTS that do not contain the same

restrictions.

Table 2 shows that the proportion of total
households that are in urbanized areas has
declined between 1983 and 1990, from 65
percent to 63 percent. However, for 1-person
households, the decline was from 71 percent to
64 percent. Other changes include a decline in
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the proportion of people age-65-and-over in
urbanized areas, from 62 percent in 1983 to 55
percent in 1990.

Table 3 shows that although the 75-mile cap
used in the report does not have much effect on

the total number of vehicle trips or person trips,
it has a significant affect on the VMT. Although
nearly 98 percent of 1990 household vehicle
trips were less than 75 miles. these trips ac-
counted for only 87 percent of the vehicle miles
of travel (VMT).

Page 8
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TABLE 2
Summary Statistics on Demographic Characteristics

1983 and 1930 NPTS
1983 1990

Hauseholds (000} Total Urlran Total Total Urban Tota)
All 85,371 55,857 93,347 58,977
1 Person 19,354 13,810 22,998 14,945
2 Persons 27,169 17,633 30,114 18,685
3 Persons 14,756 9,144 16,128 10,176
4 + Persons 24,092 15,264 24,106 15,172
Persons (000) Total Urban Total Total Urban Total
Al 229,453 146,180 239,416 138,910
Under 16 Years 53,682 N/A 54,303 N/A
16-19 15,268 10,048 13,851 8,728
20-34 60,788 41,335 59,517 40,336
35-64 75,353 46,440 82,480 50,634
65 Years and Oider 24,362 15,112 26,955 14,952
All Male 141,514 69,974 114,441 66,346
All Male - 16 and Dider 83,645 52,817 86,432 54,248
All Female 117,939 76,206 124,975 72,512
All Female ~ 16 and Otder 92,680 60,119 96,371 60,402
All - & and Clder 212,932 135,641 222,101 136,677
Licensed Drivers (00D} Total Urban Total Total Urban Tata
Alk 147,015 92,574 163,025 106,827
Male 75,638 47,089 80,289 49,969
Female 71,376 45,486 82,707 50,839
Warkers {000) Total Urban Total Total Urban Total
All 103,244 66,541 118,343 1 76,397
Mate 58,848 36,778 63,996 40,885
Female 44,395 29,763 54,334 35,499
Househaold Vehicles (000) Total Urhan Tolal Tatal Urban Total

143,714 87.011 165,221 98,675

Unchides ‘Hon'f know™ and "refusals".

N/A = not applicabls,
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TABLE 3
Summary Statistics Total Travel
1983 and 1990 NPTS

1983

Urban Total Urban Toial

1998

Urhan Tetal Urban Total

Total All Trips < 75 Miles Total All Tips < 75 Miles
Household Vehicle Trips (000,000) 126,874 78,348 78,834 158,927 98,184 96,106
Household VMT (000,000) 1,002,139 597,085 515,705 1,409,560 797,164 690,847
Person Trips (000,000) 224,385 140,950 139,670 249,562 156,138 151,070
Person Miles of Travel (000,000) 1,946,662 1,152,222 848 827 2,315,300 1,345,529 1,004,367
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