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Abstract

Research into the relationships between commuting and other activities has been

hampered by the lack of suitably comprehensive datasets. This paper identifies a pos-

sible source of detailed information for such studies, the American Time Use Survey

(ATUS). This paper surveys approaches used by researchers to analyze commuting in

the ATUS and outlines a method of measuring commuting in a clear and consistent

way. This analysis details the advantages of this method over other approaches. Com-

muting measured in the ATUS using this methodology is shown to be consistent with

commuting measures in other large, nationally representative studies. The proposed

methodology makes possible a range of analyses exploiting the unique information in

the ATUS.
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1 Introduction

Commuting plays a major role in the labor market decisions, time use, and satisfac-

tion of many Americans. The commute acts as a fixed cost (in both time and money) to

labor force participation. Commuting time limits the amount of time available for other

activities. Length of commute can affect which jobs are available to job seekers, limiting

potential labor markets. Additionally, commuting may play a significant role in happiness

and satisfaction. Kahneman et al. Kahneman et al. (2004), for example, provide evidence

that commuting ranks as one of the least desirable activities undertaken by workers.

Because of these varied impacts on labor supply, location decisions, and general well-

being, commuting has been the focus of study by a variety of researchers. The scope

of this research in the United States has been limited by the availability of a nationally

representative survey with information on both commuting behavior and an array of

other characteristics.

The American Time Use Survey (ATUS) collects extensive information on how Amer-

icans spend their time, including all episodes of travel time. While it does not distinguish

between commuting and other travel episodes, it has advantages over other available

surveys. The ATUS contains respondent characteristics that commonly used transporta-

tion datasets lack, such as wage and salary information. Moreover, unlike transportation

surveys and other large surveys, the ATUS captures other uses of time on the same day.

This includes the details of time spent on work, which could allow for further classify-

ing commuting behavior. Furthermore, additional ATUS modules are available, making

possible the use of data on other respondent characteristics such as eating and health

information. The survey design also yields linkages to CPS panels with additional data.

Researchers have begun to analyze commuting behavior using the ATUS, though the

commuting measures they use have significant flaws. For example, Deloach and Tiemann
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DeLoach and Tiemann (2012) draw conclusions about the characteristics of commuting

in the U.S. using an activity code that corresponds only partially to commuting. Ali Ali

(2016) and Giménez-Nadal et al. Giménez-Nadal et al. (2017, 2018) also use this mea-

sure in their analyses. Christian Christian (2012) exploits the unique advantages of the

ATUS to examine tradeoffs between commuting time and time spent on health-related

activities, but constructs a commuting measure which appears to overstate travel time.

By contrast, Stone and Schneider Stone and Schneider (2016) use the method outlined in

this paper.

For this analysis, commutes are defined generally as trips from home to work or from

work to home. Classifying direct trips—with no stops along the way to perform any other

tasks—as commuting is straightforward. Problems arise when an individual stops along

the way between home and work, because it is not evident which of this travel is com-

muting and which is primarily intended to reach other destinations. The methodology de-

tailed in this paper provides a consistent means of accounting for stops when measuring

and analyzing commuting behavior in the ATUS.

2 American Time Use Survey (ATUS)

The ATUS is an annual, national time use survey administered by the Bureau of Labor

Statistics (BLS). One respondent per household is chosen from a subset of households

which have recently completed the Current Population Survey (CPS) to provide a diary of

all activities performed in a 24-hour period.1 Begun in 2003, data are now available for

years 2003 through 2017, with about 14,000 respondents per year.

1More details regarding the construction of the ATUS time diaries can be found in Appendix A.1.
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3 Commuting travel classification

The reported and coded activities include travel episodes. ATUS respondents are not

asked to provide the purpose of any trips, nor are they asked to identify travel specifi-

cally. Instead, a spell is coded as travel if it involves movement from one location to an-

other. Overall, estimates of the total amount of time spent traveling in a day from the

ATUS appear to be comparable to those using National Household Transportation Survey

(NHTS) data, as demonstrated by Bose and Sharp Bose and Sharp (2005) and Yennamani

and Srinivasan Yennamani and Srinivasan (2008). However, classification of travel time

by its purpose is inexact. Several possible methods for classifying commuting time are

detailed below.

Most researchers examining commuting in the ATUS have used the activity code for

“travel related to work,”2 including Deloach and Tiemann DeLoach and Tiemann (2012),

Ali Ali (2016), and Giménez-Nadal et al. Giménez-Nadal et al. (2017, 2018). Activities

classified under this code meet one of two criteria:

1. Travel occurring immediately before work activities, or

2. Travel occurring immediately after work, provided that the next activity takes place

at home.

This activity code does not correspond directly to commuting in two main ways. First,

because travel that is directly followed by work is generally coded as work-related travel,

it contains some travel that is not commuting. For example, the return trip to work from

an errand during the middle of the work day would in general be classified as travel re-

lated to work. More significantly, it excludes many commuting spells when stops are made

along the way between home and work. Notably, this effect is asymmetrical, impacting

2This corresponds to activity code 170501 in the 2003 ATUS and 180501 in subsequent years.
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the trip to work differently from the trip home. If a worker reports stopping to perform

another activity along the way to work, the last travel spell is generally coded as work-

related travel. However, stopping on the way from work to home means that no travel

from this commute leg is classified as travel related to work. Because of these shortcom-

ings, this activity code is a poor measure of commuting.

Brown and Borisova Brown and Borisova (2007) propose an alternative methodology

for reclassifying travel between home and work, which Christian Christian (2012) adopts

in an analysis of commuting and health-related activities. Hamrick and Hopkins Hamrick

and Hopkins (2012) employ a modified version of this methodology in an examination of

travel to grocery stores. The Brown and Borisova methodology considers all travel be-

tween home and work to be commuting, regardless of the number or length of stops. For

individuals starting and ending at home, this can be thought to provide an upper bound

of commuting time, but including all travel between the two likely substantially overesti-

mates commuting time.

The trip tour methodology outlined by McGuckin and Nakamoto McGuckin and Nakamoto

(2004) addresses the fundamental issue of assigning trip purpose to reported travel in

trip chains. Classifying travel in this way necessitates the following terminology:

• trip chains: sequences of travel with stops;

• trip tours: trip chains that, following the McGuckin and Nakamoto methodology,

contain stops of no more than 30 minutes; and

• commuting trip tours: trip tours that begin at home and end at work or begin at work

and end at home.

All trips in a trip chain that contains stops of no more than 30 minutes each are com-

bined to form tours anchored by home, work, or another location. Using this framework,
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commuting trip tours are those that either begin at home and end at work, or begin at

work and end at home. Therefore, this methodology classifies as commuting tours that

contain no stop of more than 30 minutes and either begin at home and end at work or

begin at work and end at home. The travel time (but not the stop time) on such tours is

summed to calculate each worker’s commuting time.

The Department of Transportation applies this methodology to the NHTS data to

produce datasets containing information on trip tours, so that measuring commuting in

this way allows for direct comparison to this large U.S. transportation behavior dataset.

Some travel will likely be misclassified, but the 30 minute cutoff represents a reason-

able attempt to balance misclassification in either direction. For many analyses focusing

on commuting, it is sensible to allow for brief stops along the way but not longer dwell

times.

One drawback of allowing for stops along the commute is that some travel time in-

cluded in the commuting measure may be used to perform tasks that would otherwise

require separate trips. However, allowing for short stops makes possible comparisons of

observed journey times between home and work across groups with different numbers of

stops. As shown in Section 7, men and women tend to differ significantly in stops along

the journey between home and work, and gender comparisons must rely on a measure

that takes this into account.

In summary, two main methodologies have been previously applied to the ATUS, and

this paper proposes a third. The “travel related to work” measure in the ATUS fails to

capture significant amounts of commuting behavior. By contrast, including all travel be-

tween home and work, as in the Brown and Borisova measure, would be expected to

classify too much travel as commuting. By allowing for relatively short stops along the

way, the trip tour methodology represents a reasonable, though imperfect compromise.

Subsequent sections examine how the differences among the three methodologies affect
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estimates of commuting behavior.

4 Applying the trip tour methodology to the ATUS

A sample of respondents from the 2008 wave of the ATUS is used to apply the trip

tour methodology to ATUS data while maintaining comparability to the NHTS sample.3

The sample is limited to respondents between the ages of 25 and 60 who are employed.4

Because work and commuting patterns differ significantly on weekends, the sample is

limited to weekdays.

The trip tour methodology requires information about the origin and destination of

trips, based on the activities that precede and follow the travel spells. Therefore, it is

necessary for these spells to have both activity information and location. However, ATUS

respondents are not generally asked to provide a location for “personal care” activities,

which include such common activities as sleeping, bathing, and grooming. This is of par-

ticular concern since many people, after waking in the morning, report only engaging

in other personal care activities before leaving the house. As a result, a sizable portion

of this sample does not report an activity location before traveling in the morning. To

address this all sleep spells occurring at the beginning and end of the ATUS diary day

(that is, beginning before 4 A.M. or ending after 4 A.M.) are treated as occurring at the

respondent’s home. While this may misclassify the location of some sleep spells, it seems

a reasonable assumption for the vast majority of respondents. To link this to the location

of the respondent at the beginning or end of travel, it is further assumed that consecutive

personal care spells with no intervening travel take place in the same location.

After supplying a location for these personal care activities, the sample is limited to

3Hierarchical extracts of ATUS data are obtained from the ATUS-X extract system (Hofferth et al.

Hofferth et al. (2018)).
4The ATUS contains additional information on whether a respondent worked on a particular day, but

this is not used here because such information is not available in the NHTS.
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those who begin and end the diary day at home. This produces a sample of 3,009 time

diaries for individuals who are at home at 4 A.M. and return home by 4 A.M.5

5 Comparing the three ATUS methodologies

The simplest commutes to classify are direct trips from home to work or from work

to home. These may contain multiple travel segments by different modes, but do not

involve stops along the journey to perform other tasks. As shown in Table 1, the majority

of workers have at least one nonstop commute trip during the day: 55% have at least one

direct trip from home to work and 45% have a direct trip from work to home. However,

only 35% have a commute on the diary day consisting of at least one direct trip from

home to work and at least one direct trip from work to home.6

Using the “travel related to work” activity code, somewhat more travel is classified as

commuting. On average, respondents in the sample had 32 minutes of travel classified

in the ATUS as “travel related to work.” As mentioned previously, this differs significantly

from a measure of commuting trip tours. While it includes some travel that is not classi-

fied as commuting, overall this measure includes less travel than the commuting trip tour

methodology. Primarily, this activity code does not include all travel when stops are made

along the way. This is most pronounced in the to-home direction, with only 47% of the

sample having travel classified as commuting to home using this measure.

The second measure includes all travel between home and work, as proposed by Brown

and Borisova Brown and Borisova (2007). As shown in Table 1, this measure generates

a significantly larger estimate of commuting time than the trip tour methodology. This

is consistent with the increase in number of commute trips in the NHTS when no lim-

5Code and data necessary to reproduce or extend this methodology are publicly available on Github at

http://github.com/graykimbrough/atus-commuting.
6Classification, calculations, and production of figures were performed using Stata/MP 15.1 StataCorp

(2017) on an Apple MacBook Pro laptop with 16 GB of memory running MacOS High Sierra.
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its on stop length are imposed, as shown by McGuckin and Nakamoto McGuckin and

Nakamoto (2004).

Consistent with the trip tour methodology, consecutive travel spells are combined to

form trip tours anchored by home, work, or other locations. Those tours with stops of

more than 30 minutes somewhere other than home or work are excluded to generate a

sample of commute tours, which are either home-to-work or work-to-home tours. Ap-

plying this methodology expands the proportion of the sample with commutes in each

direction. The increase is slightly larger for the journey from home to work, with 70%

of workers reporting at least one tour from home to work. Workers in the sample are

more likely to stop on the way from work to home, and those stops are more likely to

be greater than 30 minutes, so that only 60% of workers in this sample report trip tours

from work to home.

Using the definition of a commuting trip tour as any tour beginning at home and end-

ing at work or beginning at work and ending at home, with stops for no more than 30

minutes, the average daily commuting time in this sample is 38 minutes. For comparison,

including only nonstop commute trips between home and work yields an average com-

mute of 26 minutes.

Table 1 also shows the impact of different measures on the overall incidence of com-

muting. Using the trip tour methodology, 75% of individuals have some commuting travel.

This is slightly more than the incidence of commuting measured using ATUS “travel re-

lated to work” (71%). 65% of individuals have a nonstop commute in at least one direc-

tion, while 76% have some travel between home and work allowing for stops of any length.

Figure 1 shows the proportion of the ATUS sample commuting, based on the three

different methodologies, at 15 minute increments throughout the day. For all three mea-

sures, most commuting activity occurs, as expected, in the morning and early evening.

The lines are more jagged in the late afternoon and evening, as respondents are more
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likely to be commuting on the hour and at 30 minutes past the hour than at 15 and 45

minutes past the hour. This results from quite a few respondents reporting travel starting

exactly at these times and ending at irregular times.

This illustration demonstrates how the distribution throughout the day of travel clas-

sified as commuting differs for the various measures. In general, commuting trip tours

include more travel than the ATUS measure of travel related to work, with a notable ex-

ception in the middle of the day. This is expected, since some workers are traveling to

or between work-related tasks at this time without going home. Such travel would not

generate a trip tour between home and work but could be classified as travel related to

work in the ATUS. The difference between commuting trip tours and travel related to

work is most pronounced in the early morning and later evening. The morning difference

is consistent with the ATUS travel related to work code excluding the first travel spell

to work if a stop is made. Similarly, this measure excludes travel home from work where

stops are made; this appears to be most common for workers commuting between 5:00

and 6:00 PM.

All travel between home and work includes only slightly more morning commuting

than the commute trip tour measure, suggesting that few respondents are making stops

longer than a half hour along the way to work in the morning. This difference is much

more pronounced in the afternoon and evening, reflecting the greater tendency for work-

ers to make long stops along the way home from work.

Table 2 details the differences in commuting incidence and time estimates using these

three measures, both overall and by individual characteristics. In general, the trip tour

methodology classifies as commuting more travel than the travel related to work mea-

sure, while less than the Brown and Borisova methodology. This is reflected in mean

commuting time estimates, as well as commuting incidence (defined as the percent of

respondents with any commuting) and two-way commuting incidence (defined as the

10



percentage of respondents with commuting both to and from work on the given day).

For the full sample, both the travel related to work and Brown and Borisova estimates of

mean commuting time are statistically significantly different from the trip tour measure.

This is shown in the rightmost columns of Table 2.

Statistically significant differences in estimates of commuting time persist for both

measures over nearly all subgroups based on individual characteristics. Furthermore,

these differences vary widely across some individual characteristics. For example, for

men the trip tour methodology yields an additional 3.1 minutes of commuting time over

the travel related to work measure. This difference is 8.3 minutes for women. The per-

sistence of subgroup differences and the observed impact of the choice of measurement

methodology on these differences underscore the need to choose an appropriate com-

muting measure, particularly for analyses of the relationship between commuting and

individual characteristics.

6 Comparing commuting in the ATUS, NHTS, and ACS

Since the wealth of information in the ATUS makes possible many analyses that can-

not be performed using the NHTS, establishing that the ATUS commuting measure is

comparable to the NHTS commuting measure would enhance the credibility of these

results. Where the two measures differ it is important to note and explain the differences.

Additionally, since the American Community Survey (ACS) is also frequently used in anal-

yses of commuting behavior, where possible estimates from ACS data are compared to

those constructed from travel and time diaries.

The 2009 NHTS sample is limited to those between the ages of 25 and 60 who pro-

vided a travel diary for travel on a weekday. This is further limited to workers who begin

and end the day at home. This sample should correspond to the sample of ATUS respon-
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dents constructed above.7 The 2008 ACS is also used for some comparisons, where pos-

sible, and similarly limited to those between the ages of 25 and 60 who are employed.8

Sample average commute times are summarized in Table 3, comparing aggregate com-

muting measures in the NHTS and ATUS samples. As shown here, the estimates of com-

muting time to work from the ATUS sample mirror those from the NHTS sample. More-

over, the estimates of to-work travel time from the ATUS and NHTS are close to those

from the ACS. Differences between the ACS and the other surveys are affected by the

exclusion of individuals reporting no commuting. Many more respondents in the NHTS

and ATUS report zero commuting than in the ACS. This is consistent with two major dif-

ferences in the ACS. First, the ACS specifically asks respondents about usual travel time

to work, encouraging them to report a non-zero amount. By contrast, the ATUS and NHTS

do not ask separately about commuting, instead asking respondents to provide all ac-

tivities or travel. Second, ACS respondents are asked to provide the usual travel time to

work over the previous week, which would likely produce a non-zero response even if

the respondent did not travel to work for some portion of the previous week. The ATUS

and NHTS, by capturing only a single day, would yield more zero responses for such re-

spondents.

For total commuting, the ATUS mean time of 37.7 minutes is close to the NHTS mean

time of 37.0 minutes. When individuals with zero commuting time are excluded, the means

differ more significantly. This is a direct result of the higher incidence of commuting in

the ATUS than in the NHTS, shown in Table 4. While a similar percentage of respondents

in the two surveys have commuting travel both to and from work, the ATUS has a higher

incidence of commuting in only one direction or the other. Because of this, 35% of NHTS

respondents have zero commuting time, while only 30% of ATUS respondents lack com-

7Appendix A.2 provides additional information on the NHTS.
8This analysis uses the 2008 ACS 1% sample from IPUMS (Ruggles et al.Ruggles et al. (2017)). Appendix

A.3 provides additional information on the ACS.
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muting time.

These differences are examined in a different way in Figure 2. Similar proportions of

respondents report two or more commute tours in the NHTS and ATUS. However, signifi-

cantly more ATUS respondents have a single commute tour; correspondingly, significantly

fewer ATUS respondents have no commute tours. This is consistent with the results from

Table 4 showing that more ATUS respondents have commuting in at least one direction,

while similar numbers in the two surveys have commuting in both directions (roughly

corresponding here to at least two commuting spells).

One major advantage of diary-based studies such as the ATUS and NHTS is that they

make possible detailed analysis of the timing of activities. Because both the ATUS and

NHTS provide the start and stop times for travel, it is possible to construct a figure anal-

ogous to Figure 1 displaying the distribution of commuting across the day for ATUS and

NHTS respondents. This comparison, shown in Figure 3, shows the similarities in com-

muting travel captured by the trip tour methodology in the two samples. Overall, the

two commuting profiles are very similar, though the ATUS sample appears to have slightly

more travel classified as commuting in the morning and slightly less in the afternoon/evening.

As in Figure F:tempogram, the ATUS profile has a more jagged appearance, a result of

more respondents reporting commuting on the hour or at 30 minutes past the hour than

at other times. This effect is somewhat visible in the NHTS sample as well, but not to as

great of an extent as in the ATUS.

ACS respondents do not provide direct information on travel throughout the day.

However, because the ACS collects information about the usual departure time in addi-

tion to the usual travel time to work, it is possible to compare ACS commuting behavior

to work across the day to observed behavior using the commute tour methodology in the

ATUS and NHTS. As shown in Figure 4, the three measures of commuting to work follow

similar patterns. Each peaks with between about 11 and 13% of individuals commuting
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to work shortly before 8:00 AM. To-work commuting appears to occur slightly earlier

in the ATUS, with the distribution shifted slightly to the left relative to the other two

samples.

Additionally, the information on usual departure time in the ACS can be compared to

reported departure times in the ATUS and NHTS. For the ATUS and NHTS, this corre-

sponds to the earliest start of a commute tour. As shown in Figure 5, the distributions

of departure times appear to be similar in the three surveys. For example, in all three

samples, about 15% of respondents report leaving for work between 7:00 and 7:29 AM.

In summary, when the commuting trip tour measure is applied to the ATUS, observed

commuting behavior matches up closely with observed behavior in the NHTS, both in the

aggregate (as shown by comparisons of means) and throughout the day (as shown in tem-

pograms). Moreover, measures of to-work commuting in the ATUS show similar patterns

to those from the ACS, an additional large, nationally representative survey often used

to study commuting. This evidence supports the use of this methodology to produce

measures of commuting that mirror those in the NHTS—an established survey used to

produce reliable estimates of travel behavior—at the sample level.

7 Impact of commuting calculation methodology choice:

Gender gap example

The choice of commuting measure significantly impacts analyses on dimensions re-

lated to stopping behavior along the commute. One example is the gender gap in com-

muting time, examined in further depth in Kimbrough Kimbrough (2016). As shown in

Figure 6, the difference in average commute length between men and women is highly

sensitive to the choice of commuting measure. Using the stock ATUS measure of “travel
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related to working,” the gap in the 2008 ATUS is about twelve minutes, and women’s

commutes are on average 37% shorter than men’s commutes. Using the preferred mea-

sure allowing for stops of up to 30 minutes, average commutes are higher for both men

and women. However, the average commute increases more for women than men. The

gender gap shrinks to 7 minutes, only 17% of the average commute for men.

Analyses of gender differences in commuting time depend crucially on the choice

of commuting measure. Most significantly, the stock “travel related to working” activ-

ity code in the ATUS classifies significantly less time as commuting for women than the

proposed measure, while on average men’s commuting time is only affected slightly. As

detailed in Kimbrough Kimbrough (2016), this results from women’s greater likelihood of

stopping along the commute.

8 Conclusions

Analysis of commuting behavior using the ATUS has been complicated by the dif-

ficulty of extracting detailed travel information from time diary data. This paper pro-

poses and details the trip tour methodology as a strategy to produce measures of com-

muting behavior in the ATUS for analyses where accurate measurement of commuting

is a priority. This analysis demonstrates that estimated commuting using the trip tour

methodology is consistent with estimates from two surveys commonly used to study

commuting, the NHTS and ACS. Calculated estimates from the ATUS are in line with

those from these datasets along multiple dimensions, including aggregate means, com-

muting incidence, and the distribution of commuting throughout the day. The example of

gender differences in commuting time demonstrates the impact of calculating commuting

time with this measure rather than others used in the literature. The proposed trip tour

methodology is a promising means of studying new dimensions of American commuting
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behavior using the ATUS.
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A Data Appendix

A.1 ATUS time diaries

For each respondent, the survey collects time diary information on activities per-

formed in a 24-hour period (from 4 AM the previous day to 4 AM the day of the inter-

view) as well as a range of respondent and household characteristics. The time diaries

are collected using “conversational interviewing,” intended to help respondents generate

time diaries through open-ended questions (Shelley Shelley (2005)). Each activity is then

assigned an activity code based on the classification of the primary task being carried out.

Information on those with whom the activity took place and the location (or for travel,

mode) is also collected.

The purpose of a travel spell is then coded on the basis of the activities taking place

immediately before and after (Shelley Shelley (2005)). In general, travel is categorized

as travel related to the next activity; the primary exception is travel to the respondent’s

home, which is classified as travel for the purpose of the previous activity. For example, if

an individual reports that he watched TV, then drove his car, then shopped for groceries,

this trip is classified as travel related to grocery shopping. If the next two activities he
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reports are driving followed by cooking at home, the second travel spell is also coded as

travel related to grocery shopping.

ATUS response rates vary from 46.8% in 2017 to 57.8% in 2003. Weights are calcu-

lated to address varying nonresponse rates and oversampling of demographic groups and

days of the week consistent with the stratified random sample design of the ATUS. These

final ATUS respondent probability weights are used throughout this analysis to produce

nationally representative estimates.

A.2 National Household Transportation Survey (NHTS)

The NHTS is a survey designed to provide nationally representative information on

travel in the United States. The survey is performed periodically, most recently in 2001

and 2009. For direct comparison to the ATUS and ACS, this analysis focuses on the 2009

sample, which contains data collected from 150,147 households (U.S. DOT U.S. Depart-

ment of Transportation, Federal Highway Administration (2011)).

One major difference between the NHTS and the ATUS is that the NHTS seeks to

interview every adult member of a surveyed household. While a household is considered

“complete” for the purposes of inclusion in the final dataset if 50% of adult household

members were interviewed, in practice 93% of eligible household members were inter-

viewed either directly or, in a minority of cases, by proxy. These interviews covered travel

days from March 28, 2008 to April 30, 2009. These dates are therefore not directly com-

parable to samples from the ACS and ATUS, but those samples are limited to the most

relevant year to approximate the travel period in question as closely as possible, the 2008

ATUS and 2008 ACS.9 As in both the ATUS and the ACS, person-level sampling weights

are provided; these are used wherever appropriate.

In addition to a range of characteristics of interest to transportation planners, respon-

972% of weighted diaries from the 2009 wave of the NHTS are for dates in 2008.
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dents provide a narrative version of a travel diary, giving information on all trips taken

during a specified day. Similar to the ATUS, the NHTS contains information on trip pur-

pose derived from the tasks performed before and after the trip was taken. As in the

ATUS, determination of trip purpose is straightforward for direct trips, but more difficult

whenever stops are made along the way. The NHTS data therefore have the same main

drawback as the ATUS data for the purpose of studying commuting: there is no direct

measure of commuting behavior, so an estimate of commuting must be derived in some

way. One such methodology is used to assign trip tours to specific purposes, and this

derived information is provided along with other NHTS data.

A.3 American Community Survey (ACS)

ACS respondents are surveyed throughout the year by the Census Bureau, and each

annual release samples 1% of households. In addition to the advantages of such a large,

frequently repeated sample, it contains a host of demographic and economic information

about respondent households and the individuals that comprise them.

However, the ACS contains only limited information on commuting. Respondents

report the usual mode of travel to work, as well as information about the timing and du-

ration of the trip to work. Specifically, respondents are asked, “How many minutes did it

usually take this person to get from home to work last week?” They are also asked, “What

time did this person usually leave home to go to work last week?”

Respondents to the ACS are asked to recall information over a relatively long period

and to average time over multiple commuting trips. Such information is likely to be both

less accurate and to reflect less variation than information for a single, recent commute

captured by a travel or time diary. Moreover, the ACS does not capture time spent travel-

ing home from work, and so may give an incomplete picture of commuting patterns. But
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the ACS information has the advantage that it focuses on travel from home to work to

the exclusion of other activities. Because of this, it is a more direct measure of a portion

of commuting behavior than the measures derived from ATUS and NHTS data, with sev-

eral major caveats stemming from its construction using recall information about typical

commuting to work in the past week.

The sampling frame of the ACS differs from that of the NHTS and ATUS in one sig-

nificant way: it includes individuals who live in institutional group quarters. To make the

sample more consistent with the other surveys, these respondents are excluded. Specif-

ically, 1.3% of sample respondents living in institutions are excluded. Non-institutional

military group quarters cannot be specifically identified in the 2008 ACS, though these

are not sampled in the ATUS and NHTS. However, only 0.6% of ACS respondents live in

non-institutional group quarters, including military quarters.
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Tables

Table 1: Commute Time and Incidence, ATUS Sample

Mean time, Percent of sample with trips:

minutes To Work To Home Either Both

Preferred Measure:

Commuting trip tours 37.7 70.2% 59.9% 74.5% 55.6%

Other Measures:

Nonstop commutes only 25.9 54.8% 45.2% 64.6% 35.4%

ATUS “travel related to work” 32.2 65.2% 47.1% 72.5% 41.4%

All travel between home and work 47.6 74.2% 74.7% 76.2% 72.6%

Notes: Trip tours are chains of travel with no stop of more than thirty minutes. All travel between home

and work includes all travel between the time a respondent is at home and at work, with no limitation on

stop length. ATUS “travel related to work” is all travel with activity code 180501. Sample percentages are

weighted using ATUS respondent probability weights.
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Table 2: Results of Commuting Classification Using Three Methodologies

p-value of

Commuting Two-way commuting Mean commuting time difference

incidence incidence time, minutes relative to TT

Characteristic TT TRW B&B TT TRW B&B TT TRW B&B TRW B&B

Male 77.7% 76.5% 79.7% 59.3% 46.3% 75.3% 41.0 37.9 50.9 <.001 <.001

Female 71.0% 68.0% 72.3% 51.4% 35.9% 69.6% 34.0 25.7 44.0 <.001 <.001

Less than high school 73.3% 66.3% 73.3% 55.7% 42.1% 68.7% 37.2 32.7 44.3 .030 <.001

High school graduate 74.7% 70.9% 75.4% 57.1% 43.9% 72.3% 33.8 28.0 40.7 <.001 <.001

Some college 72.5% 70.9% 74.4% 54.1% 37.5% 70.2% 36.3 29.8 47.4 <.001 <.001

College graduate 77.1% 76.8% 79.4% 55.5% 43.3% 76.1% 41.3 36.7 53.5 <.001 <.001

Graduate degree 73.8% 74.5% 77.1% 55.4% 39.9% 73.7% 41.3 35.5 52.1 .028 <.001

Age 25-34 77.1% 74.1% 78.4% 55.7% 41.1% 75.2% 40.5 33.1 50.2 <.001 <.001

Age 35-44 73.5% 72.2% 75.2% 57.2% 40.2% 72.3% 39.8 32.9 48.6 <.001 <.001

Age 45-60 73.5% 71.6% 75.5% 54.4% 42.4% 71.1% 34.4 31.1 45.3 <.001 <.001

Non-Hispanic White 73.4% 71.9% 75.5% 54.3% 40.5% 72.2% 36.2 30.4 46.5 <.001 <.001

Other Race/Ethnicity 77.0% 73.9% 77.8% 58.6% 43.4% 73.7% 41.2 36.3 50.3 <.001 <.001

Full Sample 74.5% 72.5% 76.2% 55.6% 41.4% 72.6% 37.7 32.2 47.6 <.001 <.001

Notes: Sample of 2008 ATUS respondents. “TT” methodology is trip tour methodology. “B&B” is Brown

and Borisova Brown and Borisova (2007) methodology, i.e. all travel between home and work. “TRW” is

ATUS “travel related to work,” i.e. all travel with activity code 180501. Sample percentages and means are

weighted using ATUS respondent probability weights.
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Table 3: Average Commute Times in Minutes

To-work travel Total work travel

Sample Full sample Excluding zeros Full sample Excluding zeros

ATUS 19.6 27.9 37.7 50.6

NHTS 18.5 28.6 37.0 55.2

ACS 19.3 26.4

Notes: Samples are constructed using restrictions described in text, weighted using sample weights.
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Table 4: Commute Time and Incidence

Percent of sample with trips:

Sample Mean time, minutes To Work To Home Either Both

ATUS 37.7 70.2% 59.9% 74.5% 55.6%

NHTS 37.0 64.7% 56.8% 67.0% 54.5%

ACS 73.2%

Notes: Samples are constructed using restrictions described in text; means and percentages are weighted

using sample weights. The trip tour methodology was applied to both the 2008 ATUS and 2009 NHTS

samples.
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Figure Captions

Figure 1. Percentage of Individuals Commuting Throughout the Day, ATUS Sample

Figure 2. Distributions of Commute Tours, ATUS and NHTS Samples

Figure 3. Percentage of Individuals Commuting Throughout the Day

Figure 4. Percentage of Individuals Commuting to Work Throughout the Day

Figure 5. Distribution of Departure Times to Work

Figure 6. Commuting Measure Choice and the Gender Gap
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Figures

Figure 1: Percentage of Individuals Commuting Throughout the Day, ATUS Sample

Source: 2008 ATUS sample of workers with limitations as described in text.
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Figure 2: Distributions of Commute Tours, ATUS and NHTS Samples

Source: 2008 ATUS and 2009 NHTS samples with limitations as described in text.
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Figure 3: Percentage of Individuals Commuting Throughout the Day

Source: 2008 ATUS and 2009 NHTS samples with limitations as described in text.
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Figure 4: Percentage of Individuals Commuting to Work Throughout the Day

Source: 2008 ATUS, 2009 NHTS, and 2008 ACS samples with limitations as described in

text.
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Figure 5: Distribution of Departure Times to Work

Source: 2008 ATUS, 2009 NHTS, and 2008 ACS samples with limitations as described in

text.
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Figure 6: Commuting Measure Choice and the Gender Gap

Source: 2008 ATUS sample of workers with limitations as described in text.
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