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Planning, designing, and executing
the BLS American Time-Use Survey

From conception to implementation, the American Time Use Survey
was 12 years in the making; its four developmental phases represented
ever deeper levels of agency commitment and outside statistical support,
as well as an evolution in thinking regarding survey estimation
objectives, units of measurement, sampling plans, and data collection

and coding protocols

T his article describes the evolution of the
American Time Use Survey (ATUS) fromits
inception as an issue of statistical policy
interest in 1991 to its implementation in January
2003 as an ongoing monthly survey sponsored by
the Bureau of Labor Statistics (BLS, the Bureau).
This 12-year processincluded four developmental
phases. Each successive phase represented adeep-
er level of agency commitment and outside statis-
tical support. Reports referenced in the text reflect
anevolutioninthinking at both the Bureau of L abor
Statistics and the Census Bureau regarding survey
estimation objectives, units of measurement, the
universe frame and sampling plan, and data
collection and coding protocols.

First phase: policy environment

In 1991, ahill introduced into the 102nd Congress
called for the Bureau of Labor Statisticsto “con-
duct time-use surveys of unremunerated work
performed in the United States and to calculate
the monetary value of such work.” Although the
bill, called the* Unremunerated Work Act of 1991,”
did not makeit out of committee, the existence of
abill naming the Bureau as a sponsoring agency
spurred BLS management to begin studying the
issue.

In April of the same year, the Bureau sent a
representativeto aconference sponsored by Statis-
tics Canada on the measurement and valuation of

unpaid work. At the conference, it became clear
that there was a strong sentiment in the inter-
national community that the lack of a time-use
survey inthe United States from which to measure
thevalue of unpaid work wasasignificant datagap
inthe U.S. statistical system.

Following the conference, aBLSworking group
was convened to review the literature and sum-
marize the conceptual issues related to measuring
and valuing unpaid work. The initial focus of the
group was on conceptual issues related to assign-
ingamonetary valueto time spent in unpaid work
activities. For example,

* Inassigning awagevauetotimedevoted to
unpaid work, should one use the wage of a
specialist (say, a gardener) or a generalist
(say, an average worker) who may be hired
to produce the good or perform the service?

» Shouldthequality of the goods produced or
services performed in unpaid work be ac-
counted for?

» How should one account for the marginal
utility that may be experienced by the
individual who engages in producing a
nonmarket good or service?

In the context of theworking group’sreport, atime-
use survey was viewed smply as the vehicle for
collecting input data related to the conceptual
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issues raised. Very little effort was directed toward examining
other applications of time-use data or toward the practical
considerationsof collecting such data. Theinitia working group
issueditsreport in 19931

Second phase: the pilot study

After issuing its report, the working group was disbanded, and
the Bureau, while maintaining an interest in the vauation of
unpaid work, was not actively engaged in further research on
theissue. Thisperiod of inactivity, however, did not last long. In
1995, in Beijing, China, the United Nationsheld aninternational
conference on the status of women. Asiit did at the Canadian
conference, the issue of measuring and valuing unremunerated
work emerged as a topic of substantia international interest.
TheBeijing conference’s Platform for Action (item 206) stated,
“national, regional and international statistical agencies should
measure, in quantitative terms, unremunerated work that is
outside national accounts and reflect its value in satellite or
other official accountsthat are separate from but consistent with
core national accounts.”?

The Beijing conference prompted the BLS Commissioner to
ask the time-use working group to reconvene. Now, however,
the group’s focus shifted from investigating conceptua issues
associated with unpaid work to examining the feasibility of
collecting time-use data.

Between 1995 and 1997, the working group undertook two
significant activitiesdirectly related to examining thelatter task.
Firgt, the Bureau hired asurvey contractor, Westat, to conduct a
pilot study to test two aternative time-use questionnairesusing
telephone interviews. Second, the Bureau cosponsored atime-
use conference with the MacArthur Network on Family and the
Economy.

The BLS pilot study on time use was conducted in 1997.
Drawing on other surveys(primarily oneconducted by Statistics
Canada), it provided a foundation for what would become the
third phase of the working group’s efforts. The pilot study
discussed response rates, the collection of data on secondary
activities, and how to probe for specific information. It also
guided some subsequent research on when to call respondents.®
The first phase of the study included 21 cognitive interviews
that focused on the ease or difficulty that respondents had in
recaling activities from the previous day. The second phase
wasarandom-digit-dialing sampleof 1,000 households(1 person
per household). The respondents were randomly divided into
two groups. Members of the first group were asked what
activities they were engaged in, when they performed each
activity, and who was with them at the time. Members of the
second group were asked the same questions, aswell aswhether
they were doing anything el se at the sametime.

The results of the pilot study were presented in the fall of
1997 a aconferenceentitled “ Time Use, Non-market Work, and
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Family Well-Being,” cosponsored by the Bureau and the
MacArthur Network on Family and the Economy.* The
conferenceyielded many benefits. First, it introduced the Bureau
to the international community of time-use researchers and
survey practitioners. Second, it provided the Bureau and, in
particular, the Commissioner, with substantial evidence to
support the assertion that the lack of a time-use survey was
“thebiggest singlegapinthe Federal Statistical System.”® Third,
it gave the BLs time-use working group critical feedback onits
work to date and influenced the direction of work in the next
developmental phase.

Two of thethemesthat emerged from the conference greatly
influenced subsequent work on the survey.® First, there was
substantial debate over the desirability and the feasibility of
measuring secondary activities. Although the theoretical value
of such information was broadly supported, varying opinions
were expressed about the ability to collect the data accurately
and about how one might interpret results. Paper diary
approaches that provide respondents the opportunity to list
secondary activities, such asthat utilizedintheAustraliantime-
use survey, are the best method; however, to be optimal, they
must be combined with personal interviews, which permit the
interviewer to probe diary entriesin order to get accurate data.
As a result, these approaches are quite costly. A computer-
assisted telephone interview (CATI) allows for probes of
secondary activities. However, the working group was con-
cerned over the repetitive nature and associated respondent
burden of asking, “What else were you doing?’ after every
activity reported. The discussion at the conference a so pointed
to the significance of childcare and, in particular, secondary
childcare, as a key, if not the key, secondary activity. Some
expressed the sentiment that capturing childcare well, even in
the absence of data on other secondary activities, would be a
significant accomplishment.

The second theme that emerged was the choice of the unit of
observation in atime-use survey. Conference participants drew
a sharp contrast between an approach in which al household
memberswereinterviewed and an approach in which only one
individual per household wasinterviewed. The former ismore
consonant with household bargaining models, according to
which choices made regarding time use are partly afunction of
how other membersin one's economic unit are spending their
time and the focus is on behavioral models of constrained
choice. Ancillary information on the household also figures
importantly, such as the ownership of capita (for example,
household technology) that can influence the time spent
doing unpaid work.

The participants noted that using theindividual asthe unit of
observation would till alow reporting of many of the same
conceptsthat multipleinterviewswould alow, athough without
the richness of detail that is particularly useful in testing
household bargaining models. For example, it would be possible



to estimatethe averagetimethat married menwithworking wives
spend doing housework.

Third phase: the Commissioner’s charge

Following the BLs-MacArthur conference, the BLS Com-
missioner asked the working group to develop a more detailed
plan for collecting time-use data. The resulting report became
the blueprint for the ATus. The Commissioner’s request came
againgt a backdrop of activities by the National Academy of
Sciences (hereafter, Nationa Academy).” Having attended the
BLs-MacArthur Network conference, members of the National
Academy proposed holding a workshop on the value of time-
usedatafor the U.S. gtatistical system. The Bureau wasinvited
to present areport on how it would approach the collection of
time-usedata

The report submitted by the Bureau to the National
Academy’sworkshop wastheworking group’sfirst full-fledged
attempt to describe how the Bureau would conduct a time-use
survey; as such, it stands in contrast to the eventual survey
operation that was fiel ded.

Assumptions and constraints. Some key assumptions and
constraints were imposed at the outset of the third phase of the
development of theaTus. These assumptionswerethe outgrowth
of discussions that took place after the BLs-MacArthur
conference and reflected the evolution of the thinking at the
Bureau between the time of the conference and that of the
Commissioner’s charge to theworking group:

e Unit of observation: One individual per sampled
household.

e Sample frame: Households permanently leaving the
Current Population Survey (cps; “month-in-sample 8,”
or “MIs-8,” households).

» Collection mode: CATI.

« Reference period: A 24-hour-day timediary (alisting of
activities the respondent participated in on the day
beforetheinterview).

Thechoiceof oneindividua per household (instead of multiple
members of the household) asthe unit of observation wasakey
point in the deliberations.

The group was sympathetic to the views of those advocating
interviewing al membersof ahousehold. However, anumber of
countervailing views emerged. First, the percelved datagap in
U.S. statisticsentailed aclear interestin knowing how individuals
spend their time (in addition to the obviousinterest in household
decisionmaking). Many of the potential uses of time-use data
cited at the BLS-MacArthur conference did not require data to
be collected from more than one individua in the household.
These potential uses, or estimation objectives, included valuing

nonmarket work; providing an alternative measure of hours of
work; and measuring time spent in various activities, including
commuting, providing child care, time spent in training and
education, and leisuretime.®

Second, it was unclear why information on individuas use
of time, combined with ancillary information on household
structure, could not be used to inform household bargaining
models. For example, consider an activity such as grocery
shopping. A time-use survey that interviews one individual per
househol d permitsreporting how the percentage of total grocery
shopping timeis conducted by husbands and wivesin married-
couple families. A time-use survey that includes al family
memberswill provide the same statistic. What is missing from
the survey of individuals is the conditional distribution of
activities engaged in by a spouse while the other is doing the
grocery shopping. Although such a distribution would provide
richer behavioral data, no clear and compelling econometric
argument was advanced that the gain in information resulting
from interviewing every household member would beworth the
largelossin sampleyield (assuming afixed budget).

For example, if one were to adopt the purist view that inter-
views with al household members are necessary to inform
household bargaining models correctly, the possibility of low
response rates from multiple family members (no matter what
data collection methodology is used) would call into question
the efficacy of such an approach. That is, at what point do
missing data on some household members so dilute the quality
of data needed to conduct research on household bargaining
that it is not worth the expense and effort to obtain such data?
Also, it can be argued that bargaining may occur over alonger
period, such as aweek, and that information about 1 day may
not provide asrich adatasource asisneeded for someanalyses.
Finally, in surveys that attempt to interview all household
members, systematic bias may be introduced in terms of who
tends to be a respondent and who tends to be a nonrespondent.
In particular, households which allocate their time so that
someone is aways home with the children will have a higher
likelihood of missing an interview with the individual or
individualswho aremorelikely to be away from home.

The choice to interview only one individual per household
reinforced the decision to use CATI (which was tested early in
the pilot study). Substantially lower costs per case with CATI
than with personal interviews had already suggested that
funding would be more easily obtained if acATI approach were
advanced. One advantage of a personal-visit protocol, were it
selected, would probably have been higher response ratesfrom
multiple household members than would have been achievable
withacaT protocol. Once CATI was selected, however, Statistics
Canada sreport on low response ratesthat were experienced in
attempting to interview a second household member in a caTi
environment lent further support to the Bureau's decision to
interview only oneindividua per household.®
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The Bureau aso considered a mail-out, mail-back protocol.
Whileless expensive to administer than CATI, this protocol was
deemed too risky becauseit might have generated unacceptable
responseratesand it would have eliminated the use of important
probes (to ensure codabl e data) during theinterview. The group
also thought that ensuring that the correct respondent reported
on the preassigned day (discussed later) would be more con-
trollableinacat interview thanwithamail-back diary or witha
dropped-off diary and afield followup.

Selecting a stratified probability sample from the cps was
designed to enrich the demographic and economic information
available on each individual, to reduce sampling costs, and to
minimize respondent burden (because, in ATUS, many pieces of
information would be imported rather than collected). The cps
also was compatiblewith thechoice of CATI and wasarelatively
inexpensive sampleframe, with recent phone numbersavailable
for 95 percent of cPshouseholds. Finally, by theend of their time
in the cPs, many potential respondents are accustomed to
answering interview questions by phone. (The ATUS sample
personisthe sameasthecpsreference personin about 59 percent
of cases)

The choice of a24-hour day asthe frame of reference stands
incontrast tolonger (moreretrospective) reporting protocols. A
number of existing U.S. surveys aready include reporting on
the use of time over longer periods (such as“How many hours
did youwork last week?”). The choiceinthe ATuswas madeto
be consistent with most international practices on collecting
time-usedataand to minimizereca | bias.*®

The initial process. Given its charge, the working group
concentrated on the following elements of survey design in
preparation for the National Academy workshop:

e Primary and secondary estimation objectives of the
survey.

e Samplesizeand thesampling plan.

« Dataelements of the survey instrument.

e Operational considerations: systems development,
training, field staff, and coding.

e Survey output.

Thereport delivered at theworkshop can beviewed asadetailed
first draft of BLS thinking about many of the elements of what
has become the ATUS. After the workshop, the working group
began anew on some of these elements, reconfirmed existing
positions on others, and filled in gaps that had not been
considered. For the purposes of thisarticle, each element of the
survey isconsidered inturn, and the development of thegroup’s
thinking from the National Academy workshopto full production
inJanuary 2003 istraced. Exhibit 1 providesaconcise summary
of each of these elements. The choice of software for each
system, the sampling stratification and weighting plan, the
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variance estimation, the imputation and editing programs, and
the training and certification procedures for coders and data
collectorswerenot specified inthe Nationa Academy workshop,
but were devel oped for production.

Discussion at the National Academy workshop. The
presentation of the BLS proposal was met with strong overall
support, despite serious misgivings by some on the choice of
oneindividua asthe sampling unit or the decision to interview
each respondent only onetime. Several attendees expressed the
opinion that estimating the average time spent performing an
activity in a week required multiple diaries from individuals,
preferably two weekday and two weekend diaries. There was
also support for repeating thisapproach for the sameindividuals
several weeks during a year. In the end, the arguments were
viewed as survey methodological preferences rather than
absolute statistical requirements. Collecting 1-day diaries still
would permit the production of al the desired estimates. The
National Academy workshop report endorsed the BLs model,
recognizing that the lack of a national time-use survey was an
important gap to fill, regardless of disagreements over method-
ological issues.

Fourth phase: preparing for production

In December 2000, the survey received official approva and
funding. A great deal of foundation work had aready been
completed, but each area would need to be revisited in more
detail and become fully operationalized. Interagency work on
the survey beganin earnest, and joint BLS-Census Bureau teams
were formed to cover management oversight, sampling and
weighting, questionnaire design and development, activity
coding, and operations. The survey was initialy dated for full
productionin January 2002. A 4-month delay in budget approval
that year had already set back the production schedule, and the
systems requirements indicated that additional development
timewould be needed. New systemswererequired for the ATUS
data collection instrument, the activity coding system, and call
management at thecall center. The starting datewas rescheduled
to January 2003.

Many activitiesoccurred between funding in December 2000
and productionin January 2003. Thefollowing werethree primary
ones:

e Operations field test: an extensive operations test in the
summer of 2001.

e Dressrehearsal: atest of the questionnaire and opera-
tionswith live casesin mid-2002.

o Prefielding: early fielding of the survey to resolve re-
maining problems (September—December 2002).

During the December 2000—-January 2003 period, the Bureau of
Labor Statistics and the Census Bureau continued to receive



m American Time Use Survey elements: a comparison of analysis at the National

Academy of Sciences conference and changes as of full production

Concept

Analysis at National Academy
conference

Changes as of full production

Survey estimation objectives
(uses)

Primary sampling objectives

Secondary sampling objectives

Periodicity

Reference period

The designated day

How to handle noncontact on the
designated day

Sampling
Choiceof sampling frame

Unit of observation

Draw asamplesizelarge enoughto
generate quarterly estimates of the
proportion of the time spent in one-
and two-digit activitiesfor an average
week, weekday, and weekend.

These estimates would be presented
for theentireU.S. population (16 years
and older) and for selected demo-
graphic and labor force groups.

Generate annual estimatesof thetime
spent in one-, two-, and three-digit
activitiesfor an average week, week-
day, and weekend.

Present these estimates for the entire
U.S. population and separately for se-
lected demographic groups.

Continuous for 14 months (2 months
of prefielding, followed by 12 months
of collection). Then repeat periodicaly.

The day beforethe interview.

Each respondent would be assigned a
designated interview day for reporting
about the previous day.

Call back exactly 1 week later, asking re-
spondent to recall the previous 24-hour
day. Call back again each week for up to
4weeks.

Household addresses from Month-in-
sample 8 of the Current Population
Survey

Randomly selected individual from
each household

The scope of the sample was increased
to include 15-year-olds because poten-
tial usersexpressed aninterest intime-
use statistics for teens. The cPs sample
frameincludes persons 15 and older.

In addition, youths (various age cut-
offs 15 years and under) wereincluded
inmany other countries time-use
surveys.

Largely unchanged. Theoriginal team
listed a series of demographic breaks.
Actua publication detail depends on
the samplethat fallsin each demo-
graphic and activity group cell.

Continousindefinitely, with 4 months
of prefielding before production.

Unchanged

Unchanged

Field period was extended to 8 weeks.
This element was studied at length. As
discussed subsequently, the possiblity
of substituting freely among Monday,
Tuesday, Wednesday, and Thursday
reference dayswas carefully examined.

Unchanged

Unchanged

Monthly Labor Review October 2004

7



Time-Use Survey

m Continued—American Time Use Survey elements: a comparison of analysis at

the National Academy of Sciences conference and changes as of full

Core time-use questionnaire

Secondary activities

Summary questions

Updates to Cps questions

Sameasintheoriginal BLS pilot study,
modeled after the Statistics Canada
approach. Respondents are asked to
report activity by activity, in sequence.
For each activity reported, respondents
are asked whom they were with, how
long the activity lasted, and where they
were.

Theimplicit assumptioninthe NASre-
port was that secondary activities would
be collected and coded.

Ask respondents to identify each record-
ed activity for which they were paid.

Updatethefollowing cpsvariables:
household composition, total family in-
come, labor force status of the respond-
ent and his or her spouse or unmarried
partner, and information on the respond-
ent’s earnings and school enrollment.

production
Concept Analysis at National Academy | changes as of full production
conference
Samplesize Samplerequired to achieve 2,000 com- Samplefor 2003 was unchanged at about
pleted cases per month at 70 percent. 3,270 per month. However, response
rates that year averaged around 58
percent, yielding about 1, 780 interviews
per month.?
Periodicity of sampledraw Monthly Unchanged
Questionnaire:

In cognitive testing, problems occurred
with the “Who waswith you?’ question
when peoplewereaway from home.

The question was changed to “Who
wasin the room with you?” when the
respondent was at home and “Who
accompanied you?’ when he or she
wasaway from home.

Secondary activities are collected only
when volunteered and will not be
coded, except as needed for research
purposes.

Theexceptionischildcare: asummary
guestion measures secondary care.

BLSisexamining secondary activities
volunteered by respondentsin 2003
interviewsand will continueto examine
how to better collect these activities.

Summary questionsweresignificantly
expanded. Four types of summary
questions were included in production:
questions on childcare, paid work,
volunteering, and time spent away from
homefor 2 or more consecutive nights
in the previous month.

Family incomeisnot updated. Respond-
ent’s labor force status is updated,
except for the series on reasons for
being out of the labor force.
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Continued—American Time Use Survey elements: a comparison of analysis at
the National Academy of Sciences conference and changes as of full

production
Concept Analysis at National Academy Changes as of full production
conference
Information on spouses’ employment
status (employed or not) and hours
of work also are collected.
Respondents are asked about whether
they have children under 18 who do
not livewith them.
Modules Allocate 5 minutes of the questionnaire | Unchanged
to special-topic modules. Do not specify
the topics for these modules.
Activity coding Adopt avariation of the coding system TheATUS coding lexicon originally
from the time-use survey of the strongly resembled that of the
Australian Bureau of Statistics. Australian Bureau of Statistics.
Survey operations Conduct a pretest and 3 months of pre- An extensive operations test was per-

Target response rate

Staffing and training

Data dissemination and
publication plans

fielding beforefull production.

Adopt a 70-percent target response rate.

Ensurethat interviewers have experience
coding.

Initial table shellswere devel oped.

formed, aswere a2-month dress
rehearsal (pretest) and 4 months of
prefielding.

Unchanged

Requiredthat al interviewersalso code.

Considered and recommended a
dedicated ATus staff, but did not
implement one, due to budget
constraints.

Publication tables were devel oped for
specific subject areas (for example,

on unpaid work, leisure, and
childcare), and a system was built to
generatethem.

Public-use datafiles are being specified
according to formats recommended
by Andrew Harvey.?

1 These numbers reflect data from January through December 2003.
A 35-percent sample reduction was implemented in January 2004 to

keep survey costs in line with the survey budget.

19-46.

2Andrew Harvey, "Guidelines for Time Use Data Collection and

Analysis," in Wendly Pentland and others, ed., Time Use Research
in the Social Sciences (New York, Kluwer Academic/Plenum, 1999), pp.
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advice from outside groups, particularly the Federal Economic
Statistical Advisory Council and the International Association
of TimeUse Researchers.

Qurvey estimation objectives.  The primary and secondary
objectives listed in exhibit 1 remained essentially unchanged,
except for the expansion of the scope of the survey to include
15-year-olds. After generating table shells that summarized the
time spent in a variety of activities, the working group started
focusing on thematic tables that offered more detailed
information onavariety of subjects, such asproviding childcare,
traveling, performing paid or unpaid work, volunteering, and
participatinginleisureactivities. Thetable shellswere devel oped
on the basis of research areas brought to the group’s attention
in the conferences mentioned in this article, in other countries
time-use publications, and in meetingswith future datausers. A
processing system was designed and deployed at the Bureau to
generate the tables.

Periodicity of the survey. The National Academy report
recommendation to draw the sample monthly did not change,
but the survey administration plan was devel oped further. Inthe
report, the working group suggested that the survey run for 14
months—2 months of prefielding and 12 months of pro-
duction—and be followed with periodic time-use surveys.
Budget process considerations had an impact on the final
decision. It would have been very difficult, if notimpossible, to
secure funding for atime-use survey that would be conducted
infrequently, because a continuous funding stream implies a
continuousleve of survey collection activity. Ultimately, instead
of seeking funding for atime-use survey that would be collected,
say, every 5to 10 years, asistypica inmost countries, adecision
was made to seek funding for a continuous survey with sample
building over time to permit more robust estimates and time-
series andysis.

There also were discussions about whether the survey
should be fielded evenly across the year and within months or
whether the sample should be introduced in some months only
or should be front loaded at the beginning of selected months.
For ease of operation, and to represent al weeks and months
equally across the year, a decision was made to introduce each
month’s sample evenly across 4 weeks. Each case would be
called for up to 8 weeks. (See subsection titled “Survey
operations” for a further rationale behind this decision.)
Estimates, however, would be based on the date about which
respondents were interviewed. (For example, first-quarter
estimates represented interviews about January 1 to March 31,
regardless of the sample month the cases were introduced.)

Reference period. The notion of asking someone to report,

activity by activity, about the preceding day was the norm in
internationa time-use data collection. This protocol was taken
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asagiven by the working group. Assigning asingle designated
interview day to each respondent in advance was a favored
methodology because it would help control the distribution of
interviewsacrossthe week. Following the recommendations of
previous time-use researchers,* the working group initially
recommended that individuals who could not be contacted on
their assigned interview day would be called on the sameday of
the following week and interviewed about the day before the
interview (so that the diary day would aways be the same day
of the week). There was concern, however, that this one-day-
per-week schedule, also known as a designated-day-with-
postponement schedule, would result in low response rates.
Empirical work was conducted to examine the possibility of
allowing some form of substitution. For example, if research
showed that people spent timeon all weekdaysinasimilar way,
a decision could be made to allow individuals to be caled on
any weekday, rather than requiring a single day-of-week
assignment.

A first step in assessing the feasibility of this approach was
determining whether time-use profileson weekdaysweresimilar
enough to one another to allow substitution. Research using
data from the Environmental Protection Agency Time Diary
Study conducted by the University of Maryland in 199294
showed that the M onday through Thursday profilesweresimilar
to one another, that Friday’s was only dightly different from
those of other weekdays, and that the profiles of the 2 weekend
days were different from weekday profiles and different from
oneanother.? Onthebasisof thesefindings, theworking group
concluded that Monday-through-Friday substitution would be
acceptable. However, because Saturday interviews (about
Friday) are easier to obtain than other interviews, experiments
were conducted with Monday-through-Thursday substitution
only.

Oneway to implement day-of-week substitution would be
to use a convenient-day schedule—a schedule whereby
respondents are called every day until they are interviewed or
until an appointment isscheduled. Therewas concern, however,
that this schedule could result in biased estimates because the
probability of a day being selected as the diary day may be
correlated with arespondent’stime use. Generaly, time-usere-
searchers recommend using a designated-day over a conven-
ient-day schedule, but there is very little empirical research to
support that recommendation. A middle approach between a
designated-day-with-postponement schedule and a conven-
ient-day schedule is to use an every-other-day schedule, also
called designated day with postponement and substitution.

To assess the potential bias associated with each of these
contact schedules, Jay Stewart used computer simulations on
mock time-use data to examine the impact on time-use esti-
mates.”® He looked especialy at the robustness of the various
schedules to alternative assumptions about the patterns of
activities across the week. The study indicated that the



convenient-day schedule introduced systematic bias into
estimates of the time spent in various activities. In particular,
time spent in activitiesengaged in at homewas underestimated,
while time spent in activities engaged in away from home was
overestimated. The designated-day-with-postponement-and-
substitution schedule generally did not introduce bias, but it
was hot as robust as the designated-day-with-postponement
(no substitution) schedule.

Thefinal decision about assigning designated dayswas made
after the 2001 operationstest (described later). In onetest group,
respondents were assigned to either a Tuesday/Thursday or a
Monday/Wednesday group (that is, they could report on either
of thetwo days assigned), doubling the number of eligibledays
per field period. The operationstests showed that the availability
of a second eligible day during the same week increased
responseratesabout 4 percentage points over an 8-week period.
However, with the number of contact attempts held constant,
there was no difference between the designated-day-with-
postponement and designated-day-with-postponement-and-
substitution schedul es. After 8 weeks, the designated-day-with-
postponement schedule yielded 59 percent, about the same as
the 60 percent yielded in 4 weekswith the designated-day-with-
postponement-and-substitution schedule and with the same
number of contacts. Also, therewasmore day-of-week variation
in responses when substitution was allowed. Because costs are
based largely on the number of contact attempts, there was no
advantage to allowing day-of-week substitution.

Sampling.  The early basic framework for the sampling plan
was developed and presented in the report to the National
Academy workshop. The sample frame was identified as
individual sleaving the crs who had successfully completed their
final (month-in-sample 8) interview. Using a subset of the crs
sampleyielded several benefits, including thefollowing:

e Advance selection of survey respondents by their
demographic characteristics permitted an efficient sample
to bedrawn (certain demographic characteristics, such as
race, did not require screening);

e Familiarity with the construction of the sample permitted
the removal of some design features, to maximize ATUS
sampleefficiency.

Using unweighted cps sample countsfrom month-in-sample
8 files and time-use distributions reported by F. Thomas Juster
and Frank T. Stafford* to develop parameters for estimating
standard errors, Edwin Robison estimated the minimum sample
size required to generate reliable estimates for the major
subpopulations to be 12,000 per year.> Robison assumed that
thissamplesizewould produce 9,000 compl eted interviews. He
also estimated that an additional 12,000 samples (9,000
interviews) would be required to produce estimates for smaller

subpopulations specified in the survey’s secondary objectives.
In general, Robison estimated that 1,000 sample cases (750
interviews) in any particular cell would be needed to produce
reliable estimates. To be conservative, thesLs-Nationa Academy
report recommended adightly higher target for thesample: 21,000
completed interviews per year.’* On the basis of the experience
of Statistics Canada, which achieved an 88-percent response
rate,'” the Bureau set a conservative 70-percent target response
rate. These sample size recommendations were used in con-
junction with estimated Census production costs and BLs staff
and research costs to estimate survey budget requirements.’®
After funding was approved in late 2000, an interagency
statistics team was formed to refine and findize the sampling
plan. Because the crs was a household sample, the atus sample
was stratified by means of household variables and was based
on ensuring that reliable estimates could be made for minorities,
labor force status groups (employed and not employed), and
people with and without children. Labor market status and the
presenceof children areusualy highly correlated with time use.
Thefollowing stratification variableswere chosen:

» Raceand Hispanic origin of cpPs householder (Hispanic;
non-Hispanic, black; non-Hispanic, nonblack).

* Presenceand ageof children (under 6 years; 6to 17 years).

* For householdswith no children, number of adultsin the
household (1; morethan 1)

Sampling rates for each stratum differ in order to produce the
desired sample size for various subgroups of the population
and overdl. The detailed reexamination of the sampling plan
following the National Academy workshop led to the ultimate
recommendation that the Bureau collect 2,000 completed
interviews per month, or 24,000 compl eted interviews per year.

The questionnaire. The ATUS team members considered a
number of issues in designing the ATUS questionnaire.

1. Coretime-use questions. Many survey efforts require the
development of anew survey instrument, a step that typically
occursearly inthe survey planning process. Thetime-usegroup
had a draft partial questionnaire that had been developed from
the 1997 pilot survey on the basis of some earlier surveys,
particularly the Statistics Canadainstrument.

ATUS questionnaire specifications were due to the Census
Bureau shortly after the survey was funded, because software
specifications, instrument programming, control systems
development, and testing would take along time to compl ete.
The production plan included asummer 2002 dress rehearsal
that required survey instrumentsto be ready well before full
production. A draft questionnaire was submitted quickly, but
work to refine the 2003 ATUS questionnaire continued until
production began. The questionnaire needed to be refined for
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several reasons. (1) the Census Bureau does not field untested
questions; (2) the Bureau of Labor Statistics was committed to
ensuring that questions were capturing the intended infor-
mation; (3) resultsfromtestsand from thedressrehearsal led to
many rewrites and retests of some questions; and (4) results
from coding tests indicated that additional questions were
needed to clarify some activitiesfor coding (discussed | ater).

2. Thetime-usediary. The design of the time-use diary was
fairly straightforward, because many paper diaries had been
fielded in other countries and most used a grid with daily
activities in rows and with associated information—who was
with the respondent, where the respondent was, and how long
theactivity lasted—in columns. The Census Bureau software
standard was Blaise, a package created by Statistics Nether-
lands. Blaise easily accommodated agrid structure, and thediary
was programmed accordingly.®

3. Secondary activities. The enhanced version of the 1997
pilot questionnaire asked respondents not only what they were
doing at a certain time, but also whether they were doing any-
thing else a the same time. The pilot study showed that this
version picked up more nonmarket work than the standard
version, which did not directly address secondary activities.

At the time of the Nationa Academy workshop, the Bureau
recommended that a question about secondary activity be
included in the survey, although there still was concern about
the burdensome nature of asking this question after each
recorded activity. Cognitive interviews indicated that many
respondents wanted their secondary activities included in any
measure of how they spent their time. However, many had
difficulty specifying durationsfor these activities. In addition, it
was not clear how to program the diary software to accept this
additional information, and modificationsto time computations
inthe software were extremely proneto errors. For thefirst year
of production, it wasdecided that secondary activitieswould be
collected (but not coded) only when respondents offered them.
(The duration of an activity is collected for primary activities,
but only the activity report iscollected for secondary activities).
Research on collecting dataon simultaneous activitiesalso was
placed at the top of the research agenda during thefirst year of
full production of the ATUS.

4. Work summary questions.  Midway through thefield period
of the 1997 pilot test, researchers realized that the information
that would be collected in the diary was insufficient for identi-
fying and coding informal activities performed for income, such
as making crafts for sale or babysitting. To supplement the
existing information, a summary question—that is, a question
that asked respondentsto review intheir mindsthelist of activ-
itiesreportedinthediary andidentify one or more characteristics
about each activity—was designed. The question asked re-
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spondents to identify each recorded activity for which they
were"“paid or expect[ed] tobepaid.” Theadditional information
was used for coding. The pilot survey findings indicated that
the question successfully identified income-generating
events; the inclusion of asimilar probe for coding purposes
was thereupon recommended.

The questionnaire design team adopted this recommendation
and considered additional questions as well, to better identify
other types of work activities reported in the diary. The pilot
survey question captured informal, income-generating activities,
but did not clarify some activities that were done for one’sjob,
but were not reported as “work,” such as doing business
paperwork or using the computer for work. In some cases, probes
could be used during the interview to clarify activities. For
example, interviewers were instructed to probe any reports of
using the compuiter, asking “Was that done for work, schoal, or
personal interest?” Still, customized probes could not be
developed for all contingencies.

LisaSchwartz designed asecond phase of paid-work teststo
determinewhether the ATus could clearly identify work-rel ated
activities, particularly of individualswhoworkedin nonstandard
work environments or had nonstandard work hours, because
they were more likely to report work in vague terms.? The test
included cognitive interviews and debriefings with salaried
workers, self-employed persons, multiple jobholders, and
freelancers. From the results of this testing, a second question
was devel oped and administered right after the diary and before
the question about income-generating activities: “ You said that
you were working from [insert start time(s) of work episode(s)
reported] to [end time(s)]. Were there any other activities that
weredoneas part of your job (or business)?’ Thisquestionwas
followed by “Which ones?’ asked twice to multiple job-
holders—once each for the main job and for any other job(s).

After many debates about what constituted “work” and what
activities might be “related to work,” but not actualy work,
coding ruleswere devel oped to direct how “yes’ answerstothe
second question would be coded. Some activities would be
coded as “work-related activities’; these included socidizing,
eating or drinking, and recreational activities (for example, taking
aclient to play golf) identified by respondents as done for their
job or business. Others (for instance, grading papers) would be
coded as work, because they were part of the respondent’s job,
but were simply not reported as*“work” in the activity descrip-
tion. Finaly, some activities, such as smoking and sleeping,
would berestricted from being coded aswork.

5. Summary questionsonchildcare.  Severd roundsof testing
wererequiredin order to devel op summary questionsthat would
enable the Bureau to accurately measure the time respondents
spent with childrenintheir care. The 24-hour diary successfully
captured “active childcare’ activities, such asfeeding or bathing
children, but the“Who wasin theroomwith you?’ question did



not sufficiently identify secondary childcare. For example, a
respondent may have been aone in the kitchen, but also
responsible for the care of children elsewhere in the home or
yard. Conversaly, a respondent may have had a child in the
room, but not have been responsible for the child at that time.

Statistics Canada had used a summary-question approach to
identify activities during which respondents had provided
secondary careto children. The ATus questionnaire designteam
used that question as a starting point and expanded it to aseries
of questions to measure secondary care provided to one’'s
household children, to one’'s own children residing el sewhere,
and to others' children.

The team spent a great deal of time determining the appro-
priate concept to measure, eventually agreeing that secondary
care of children was characterized by the respondent’sbeingin
thegeneral vicinity of at least one child under 13 and specifically
near enough to that child to provide assistance if necessary. To
determine wording that would elicit responsesin line with this
definition of secondary care, BLS cognitive researchers con-
ducted two focus groups.?* Participants were shown video clips
of people providing this secondary care and were asked to
describeit. From choices of terms presented to them, the group
preferred “taking care of “and “looking after” one's children.
They dso offered anew term: “having childrenin your care.”
The design team thought that “taking care of” denoted more of
a primary-care concept, and the diary had done a good job of
capturing primary childcare activities (such asbathing or feeding
children). The other two terms were tested in cognitive inter-
viewing andthe“inyour care” wording wasultimately chosen.?

6. Summary questions regarding absencesfromhome.  Some
concerns also had arisen about a systematic bias that would
occur in the survey: because respondents were asked about
“yesterday,” activities done during absences from homeof 2 or
more dayswould not be collected. Debatesinitially focused on
how the Bureau might be ableto get thisinformation, such asby
asking asubset or anew set of respondentsto take apaper diary
on atrip and record activities or by asking respondents in the
telephone survey about activities engaged in during recent trips.
However, carrying out a separate protocol to get these data
would have been costly, and asking about detailed activitieson
recent tripswould likely present recall problems.

Eventually, the questionnaire design team settled on obtain-
ing enough useful information to begin to understand the extent
of thebias: information on how many trips peoplehad taken and
the primary purpose of those trips. Questions were written to
elicit this information, and interviews were conducted with a
group of research subjects for whom business travel records
were available. This approach enabled the researchers to
evaluate the accuracy of reports about trips. Research showed
that accuracy declined astherecall period increased and asthe
number of trips taken increased. Respondents had little or no

difficulty assigning primary purposes to their travel.? On the
basis of the results of these tests, the Bureau decided to ask
respondentsonly to report on tripstaken during the month prior
totheir first igible designated day.

Accordingly, the following questions were added to the
survey:

Now I'dliketo ask afew, very genera, questions

about times when you may have been away from
homefor business, vacation, or other sorts of trips.
How many timeswere you away from homeinthe
month of [month prior to first designated day]?
Only report timeswhen you were away from home
for 2 nightsor more. L et’sstart with themost recent
tripyoutook in“month” (e.g., October). What was
the purpose of that trip?...How many nights were
you [insert purpose] 2

7. Volunteering. During dress rehearsal and prefielding,
Census Bureau coders reported difficulty in distinguishing
between certain careand socializing activities, ontheonehand,
and volunteering activities, on the other. To clarify the distinc-
tions involved, it became evident that a summary question on
volunteering wasrequired. Not long before, the Census Bureau
had examined how to measure volunteering in acPs supplement
and had defined volunteering as unpaid work (except for
expenses) done “for or through an organization.” The cpPs
guestion on volunteering was adapted for the ATus, with the
reference period modified from the previousyear to“yesterday”:
“Now I'd like to ask you a few questions about volunteer
activities—that is, activitiesfor which peoplearenot paid, except
perhaps [for] expenses. We only want you to include volunteer
activitiesthat you did for or through an organi zation. Yesterday,
did you do any volunteer activities for or through an orga
nization? Which[activities] ?’

8. cPs updates.  One of the most valuable advantages to
using the cps as the ATus sampling frame is the wealth of
information that isalready known about respondentswhen they
are selected for the survey. However, somepiecesof information
relevant to time-use analyses, such as a person’s employment
status, can change between the last cpsinterview and thetime-
use interview. Accordingly, prior to the National Academy
workshop, the questionnaire team discussed which el ements of
the cps interview should be updated and examined whether
other piecesof information should be collected during thetime-
use interview that would not be captured either by the basic
time-use questionnaire or the update to the cps elements.
Respondent burden was considered in addressing these
guestions.

The team ultimately recommended that the survey should
update the following cps variables: household composition,
total family income, labor force status of the respondent and
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hisor her spouse or unmarried partner, and earnings and school
enrollment information about the respondent. After funding of
the ATUS, thecPsquestionnaire and skip patternswere examined
indetail in order to understand the impact of these decisionson
software development. All the questions and skips included in
the ATus would need to be reprogrammed for itsdata collection
instrument, which waswritten in alanguage different from that
of the cps instrument. ATUS team members from the Census
Bureau requested that unnecessary sections be excluded to
reducethe programming burden. Theteam decided not to update
thefamily incomevariable, becauseitisonly aset of rangesand
a decision had aready been made to update the respondent’s
earnings. Questions on job search methods of the unemployed
wereretained, but the branch of the labor force status questions
that distinguished reasons for being out of the labor force was
not. A new question that would be asked in the ATuswould dlicit
information on the age and sex of all of the respondent’s own
children (under 18 years) who did not livewith him or her.

9. Modules. Modules consisting of a series of questionson a
speciaized topic added at the end of the questionnaire hold the
promiseof alowing researchersto exploremorefully socia and
economic issues related to time use. Modules aso can be used
to address data limitations resulting from some of the decisions
made by the atus team members and described herein. For
example, modules can be used to measure family allocation of
time, asking the respondent questions about the time use of
household members. Inthe Nationa Academy report, the Bureau
advocated the inclusion of 5-minute modules within the
framework of an estimated 30-minutetotd interview. To avoid
introducing added complexity during thefirst, stahilizing year of
thesurvey, it was agreed that no moduleswould beimplemented
before January 2004 (1 year into production).

BLS thinking on ATUS modul es remains basically unchanged
since the National Academy workshop. Criteriafor acceptable
modules have been specified in a policy and include the
following: only the designated person may be surveyed; the
subject area must have some relevance to time use; and the
module must run for at least 6 months.®

Coding. The ultimate value of time-use data depends on the
breadth, depth, and consistency of the activity classification
system. Each activity is assigned a three-tiered activity code,
using a detailed classification system and accompanying rules.

In describing the working group’s early recommendations
regarding activity codes, Linda Stinson noted that most of the
existing activity classification syssemsevolved from the original
structure developed by Alexander Szala for the Multinational
Time-UseProject of the 1960s.¢ Thetime-use group decided to
select an existing classification system as a base in order to
benefit from previous tests and code revisions, thereby saving
time and money. The working group initially examined the
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Eurostat classification system, which had been used by 18
countriesat that time; theAustraian system, which had modified
some categorieswith the measurement of “unpaid work” inmind;
and the United Nations' System, which had a basic framework
compatible with the U.N. System of Nationa Accounts. The
National Academy report recommended a dightly modified
version of the Austraian system, which was quite detailed and
best reflected the type of economy and activities engaged inin
the United States.

After funding of the ATUS, an interagency coding team
customized the system further, to include activities unique to
the United States, to remove some unique to Australia, and to
ensure that the activities mentioned were consistent with a
fourfold typology of time developed by Dagfinn As? This
lexicon was then submitted to members of the International
Association of Time Use Researchers and to a team of BLs
cognitive psychologists for review. During the review proc-
ess, many took issue with the new fourfold typology that
grouped activities into “necessary,” “committed,” “con-
tracted,” and “free.” Most thought that the overall framework
was appealing, but they noted numerous exceptions that
could be madeto therules. Asaresult, the use of theserulesas
aguiding principlewas dropped. However, categorieswere still
maintained in a way that users easily can combine them to
represent the four concepts involved.

Thecoding team found that international comparability across
systems was not as ssimple as had been expected. Even such
seemingly straightforward activities as eating were coded
differently in different countries. For example, some countries
coded eating in restaurants as socializing (and therefore
occupying “free” time), while others coded such eating as just
that—eating (occupying “necessary” time). Andrew Harvey,
president of the International Association of Time Use
Researchers, confirmed that international comparability at
detailed levels did not exist. Still, two systems that harmonize
time-use data at aggregate levels across countries have been
developed, and those working on the atus are collaborating
with the designersto be sure that U.S. data are included.?®

The removal of the comparability constraint freed up the
coding team to changeitsfocusfrom revisions of thelexiconto
usability by the coder (ability to locate the right code) and
enhancement of the analytical value of the survey. Toward the
last of these ends, the proposed three-tiered, three-digit system,
whichallowed 9 categorieswithin each tier, wasreplaced witha
three-tiered, six-digit systemthat allowed up to 99 categoriesin
eachtier. Thissystemismoreflexiblethan athree-digit system,
because it can accommodeate the introduction of new codes.

To implement recommendations from the team of research
psychologists, the ATUs team conducted severa usability tests
of the coding system with Census Bureau coders. Ultimately,
three separate coding tests were conducted at the Census
Bureau, each one introducing a revised lexicon and more



extensive training than the first, and the last test introducing
coding software.?® These tests were highly productive and led
to both small and large changes in the classification system,
including thefollowing:

e Removal of the “activities related to goods and serv-
ices” category present in many time-use classification
systems. Coders did not associate this title with the
elements it included, such as grocery shopping and
purchasing medical services. The category eventually
expanded into four largely purchasing categories, such
as*“ consumer purchases’ and “professional services.”

e Removal of the “media use” category, because many
did not think of television, radio, and other media
together in one category. Separate categories were
developed for each type of media use.

e Removing and revising ambiguous examples under
various categories.

e Agreeing on the best location or conceptual definition
for questions on many difficult-to-code activities, such
as"“looking for things’ and “waiting for [ something or
someone].”

Inthefall of 2001, the Bureau worked with Westat, a private
research firm, to conduct an additional, larger scaletest designed
to measure coding accuracy and efficiency over time(returnsto
experience) and to evaluate BLS training in coding. The test
involved nine coders with a wide range of experience coding
other survey data. Thetest showed that coding speed increased
rapidly with experience, and coding accuracy increased aswell,
though not as quickly. Westat made a number of recom-
mendations to improve the classification system, the coding
software, and the training. Most were adopted.®

The coding tests, as well as work at the Bureau to specify
coding rulesand analytical tables, routinely pointed out difficult-
to-code activities. Some of the most difficult categories were
travel, waiting, packing and unpacking things, work-related
activities, helping others, and computer use. After the tests,
much work was doneduring 2002 to addresstheseissues; among
aspects of the coding system that were revised were coding
categories, coding subcategories, and, particularly, rules and
jobaidsfortraining. A review of the proposed system, including
how it compared with several other countries’ systems,® led to
anumber of important changes in the classification system. As
mentioned earlier, difficulties distinguishing between care,
socializing, and volunteering made it clear that a summary
question on volunteering needed to be added to the atus.
Systemswere specified and devel oped to run coding operations,
including verification and adjudication processes that required
a second coder to assign a code to each activity and an ad-
judicator to rule on the correct code. Feedback from the dress
rehearsal and prefielding activities a so was used to modify the

system, right up to production. Ultimately, asystem with the
following 17 top-tier categories was devel oped:

Personal care

Household activities

Caring for and hel ping household members

Caring for and helping non-household members
Work and work-related activities

Education

Consumer purchases

Purchasing professional and personal care services
Purchasing household services

Obtaining government services and civic obligations
Eating and drinking

Socializing, relaxing, and leisure

Sports, exercise, and recreation

Religiousand spiritual activities

Volunteer activities

» Telephonecalls

e Traveling

Survey operations. A few specificsof the survey operations
were discussed in the development of the sampling ob-
jectivesand were suggested in the National Academy report.
Telephone interviewing was a starting assumption. A sub-
sequent recommendation was made to use a designated-day
methodol ogy with 4 weeks of callbacks, doubling the length
of the 1997 pilot study reference period. The various recom-
mendations provided abeginning set of operational assump-
tions, but agreat deal of work remained.

A BLS-Census field-test team was chartered to recommend
detailed ATUS operations. The team was particularly concerned
about how to fulfill thedifficult and unprecedented requirement
that the Census Bureau contact a specific household member
on a predesignated day. While the 1997 pilot study provided
guidance on extending the calling period, it was not clear how
many callsshould be made over how many weeksto achievethe
70-percent response rate target and how different mail-out or
day-of-week substitution techniques might affect the survey
results.

Using 3,200 cases from the outgoing rotation groups of the
cps, thefield-test team designed three experimentsthat wererun
concurrently by the Census Bureau in April through June of
2001. The 1997 pilot resultsindicated that effortswould need to
be made to increase both contact rates (reaching the designated
person) and response rates (gaining cooperation). Thus, the
studiesfocused on maximizing these two objectives, rather than
on collecting codable activity data. A paper questionnaire was
devel oped that included both ashort diary (from 4 a.m. to noon)
administered by phone and debriefing questions designed to
provide insight into contact- and response-related issues.® The
effects of the following methods on contact, response, and
costs were studied:
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e Priority mail: All respondents received an advance letter
and brochurefrom the CensusBureau. Somereceived the
materials by priority mail, while others received them by
regular mail.

e Substitution: Some respondents had the option of
substituting between 2 eligible days per week (either
Monday/Wednesday or Tuesday/Thursday), while
otherswere dligibleto report on aspecific weekday only.

« Proactive appointment setting: Some respondents were
caledinadvanceof their interview day and were asked to
set an appointment. Others were called only on their
interview day.

» Fiedvistsasopposedto calling: Somerespondentswere
caled for up to 8 weeks; others were caled for up to 4
weeks and then were visited for up to 4 more.

 Incentives. Respondentsweredivided into threeincentive
groups—those who received no incentive, those who
received a debit card for $20, and those who received a
debit card for $40. Those who received debit cards were
given the PIN number if they completed the survey.

Two tests covered al of the variables just listed and were
carried out with the 95 percent of the sample for whom the
Census Bureau had telephone numbers. An additional study
was developed for the 5 percent of the sample for whom the
Census Bureau had no phone number. (Most had responded to
the crsin personal-visit interviews.) This group received a$60
debit card, and their | etter asked them to call thetoll-free number
of the Census Bureau to respond. They had up to 4 weeksto call
in and complete an interview; those who had not done so were
visited ontheir designated interview daysfor upto 4 moreweeks
in an attempt to secure an interview.

Response rates varied a great deal across the treatment
groups. The highest were achieved with larger incentives and
withfield visits, both expensive operations. I ncentivesal so sped
response; for example, a70-percent responserate wasachieved
in only 2 weekswith a$40 debit card; with no incentive, a69-
percent response rate was reached after 8 weeks. To analyzethe
dataand make operational choices, contact rates, responserates,
and costs were examined for each methodol ogy. The following
operational choiceswere made:

 Priority mail would beused. Priority mail appeared to be
highly effective in reaching respondents, and the costs
wererelatively smdll.

* Field visits would not be made. Field visits increased
response by about 4 percentage points, compared with a
full-caTi operation. However, they were prohibitively
expensive and would requiretraining interviewersacross
the country rather than in one location.

 Proactiveappointment setting would not be used. Calling
in advance to set an appointment did not increase re-
sponse. It did, however, increase costs.
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* Incentives would be used only for households whose
telephone numbers the Census Bureau lacked. When
costscamein, it was clear that the Bureau would not be
able to afford incentives for each case. The shorter field
period required to get to 70 percent did not reduce costs
enough to offset the cost for incentives, even with a
reduced facevaue. Asaresult, an 8-week field period and
a no-incentive protocol were chosen for households for
which the Census Bureau had a recent phone number.
Incentives were chosen for households for which the
Census Bureau lacked such a number. A $60 incentive
induced 41 percent to complete the survey. Because this
group included underrepresented demographic groups,
and because survey advisors (including the Federal
Economic Statistical Advisory Council) felt strongly that
those groups should be included in the sample, a $40
incentivewasimplemented for full production.®

* Substitution would not be used. It was somewhat
surprising that the availability of a second eligible day
during the week increased response rates by only about 4
percentage points over an 8-week period. Substitution
was not implemented because it did not reduce costs and
it increased the variability of responses across days of
theweek.

Saffing and training. The National Academy report
suggested that it would be desirable for interviewers to have
experience with the coding system. As preparation for full
production continued, the necessity of this approach was
confirmed. It became clear that the number of probesthat were
needed in the interview to alow correct coding of activities
expanded significantly with the development of the coding
lexicon. To collect high-quality time-usedata, aninterviewer must
listen to subtle cuesfrom therespondent and remember to probe
when necessary to obtain enough detail to code activities. In
most surveys, interviewersread questionsverbatim. Inthediary
portion of the ATuUs, they must instead conduct a “con-
versational interview,” taking ininformation asit isprovided by
the respondent and probing when necessary.

There was concern that it might be difficult to find people
who wereinclined to do both tasks. This hypothesis was tested
for thefirst timeinthe dressrehearsal; debriefingswith Census
Bureau interviewers indicated that they thought that activity-
coding experience not only was important and enjoyable, but
wascritical to conducting good time-useinterviews. For similar
reasons, the BLS-Census Bureau oversight team also thought
that the ATUS should have a dedicated staff. However, the
prohibitive cost of maintaining a dedicated staff necessitated
allowing interviewers to work on other surveys as well as the
ATUS. In production, interviewers are required to code, and
extensive training and certification is mandatory for everyone
working on the survey.



The difficulty of the interview and of coding influenced
approaches to training. Dress rehearsal and prefielding ex-
periencesindicated that training in therules of coding should be
provided prior to training ininterviewing techniques. TheBureau
contracted with avendor to develop atraining package that the
cal center staff could deliver easily without assistance from
headquarters. The devel oper included an extensive audio festure
in the computer-based training, given that the cat interview
required skillsin listening and immediate, customized probing.

Data dissemination and publication plans. To develop its
initial table specifications, the working group examined
publications based on other time-use surveys, as well as BLs
reports that used cps demographic and labor force data. Work
on tables has continued since then. Meetings with advisory
groupsand with outside users provided information on the types
of analyses planned. Tables were developed by subject area
groupings, including childcare, unpaid work, travel, and leisure.
The Bureau published a subset of these tables in September
2004, through a news release. The data are available to users
onlineat the sLswebsite.* Datawere presented through several
concepts, including time spent doing an activity and the
proportion of the population that engaged in aparticular activity
on an average day. Most tables included tabulations by demo-
graphic characteristics or |abor force status.

Many time-use userswill beinterested in microdatafiles. The
datafile formats are still in development, but most likely will
adhere to recommendations by Andrew Harvey that call for the
following threetypesof files:®

 Episodefile. Containsepisode-level information for each
activity (such astheactivity code, who was present when
the respondent engaged in the activity, and where the
activity occurred.)

» Respondent summary file. Containssummary information
on each respondent (such as age, sex, and cumulative
time spent in various activities a variouslocations).

» Time-pointsfile. Containstheactivity codesfor activities
performed at prespecified intervals during the day (for
example, at 5pr.m., therespondent was eating; and at 5:15
P.M., the respondent was doing the dishes.)

The current plan isto produce sasand Ascil microdatafilesfor
distribution through the BLS website.

Update since January 2003

A number of important changes were made to the ATUS after
several months of production and continued research.

Response rates. Response rates for cases in the panels for
2003 came in substantially bel ow the 70-percent targeted rate.

The response rate for households for which the Census Bureau
has a telephone number was 58 percent, while the rate for
households for which the Census Bureau has no telephone
number was 33 percent. (These householdscalled into complete
the interview.) A number of parallel efforts, including the
establishment of a response rate investigation team at the
Census Bureau, were put in placeto investigate the cause of the
low response rates. The team examined calling and response
patterns by interviewer, time of day, and respondent
characteristics to influence targeted methods for improving
response. In January 2004, a response analysis survey was
conducted with about 50 respondents and 40 nonrespondents
to determine their reasons for participating in the atus or
declining to participate in the survey. The study aso solicited
suggestions for improving the survey materials, the interview,
or the contact protocol. In addition, the Bureau of Labor
Sttisticsisconducting an examination into whether, and to what
degree, nonresponse bias exists in ATUS estimates.

Secondary activities.  Proposals were solicited from outside
vendorsasto how to identify the best way to measure secondary
activities. Among the proposals were tests that required
substantial software changesif the results were successful.. For
example, new time computation fiel dswould need to be added to
the aTus diary for the duration of the secondary activities, and
new screens would need to be added for cases in which the
respondent could not determine the length of the activity, but
could providearangefor itsduration. Beforeembarking onthis
extensive research into collecting information on all secondary
activities, the Bureau decided to examine the reports of volun-
teered secondary activitiesto determinewhether amoretargeted
approach to measure some secondary activities might be more
effective than an approach that would seek to measure all
secondary activities. Thisresearch will beginin 2005.

Reduction in the sample size.  Once the survey was in full
production, actual costs could be measured. They showed that
the cost of maintaining theinitial samplesize (about 3,375 cases
per month) exceeded the ATus budget. In thefirst year, savings
from development years paid the full survey costs. However, in
order to bring costs in line with the annua survey budget for
future years, the monthly sample had to be reduced by about 35
percent, to 2,200 cases per month. The Census Bureau computed
variancesunder several samplereduction strategies. TheBureau
of Labor Statisticsimplemented an evenly distributed reduction
acrossall dtratification groups, rather than areductionin targeted
groups only, because the first approach minimized increasesin
variances for overdl time-use estimates. The reduction was
implemented in January 2004.

THIS ARTICLE HAS TRACED THE DEVELOPMENT of the
American Time Use Survey fromitsinceptionin 1991 asan
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issue of statistical policy interest to its implementation in
January 2003 asanew monthly survey sponsored by the Bureau
of Labor Statistics. Along the way were healthy debates over
the choice of one individual per household as the survey re-
spondent, the cognitive research that led to the inclusion of
various summary questions, the transition to full production,
and adescription of the future work that remains.

The development of the ATUS represents a coalescence of
work that includes academic inquiry and debate, survey
methodological design, operational testing, production
management, and a strong and growing consensus among
government agencies as to the need for the kinds of data the
survey captures. Many individuals were involved in this
process. Some contributed through advisement at the Mac-

Notes

Arthur or National Academy conferences or at the Federal
Economic Statistical Advisory Council meeting or other advisory
meetings, through contractual relationships, or through projects
and conferences sponsored by the International Association of
Time Use Researchers. Others worked at the Bureau of Labor
Statistics or the Census Bureau designing and running tests,
securing funding for the project, building and testing software,
providing training, conducting interviews, and coding activities.
Former BLS Commissioner Katharine Abraham, under whose
leadership much of the early work and the securing of funding
were completed, wascritical to theendeavor, aswascurrent BLs
Commissioner Kathleen Utgoff, who continued to support the
project. Finally, the ongoing interest and support of the National
Academy played akey roleaswell. L]
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