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The overestimated workweek?
What time diary measures suggest

The comprehensive time-diary method

allows analysts to distinguish work

from nonwork activities; a comparison

with workweek estimates

reveals important and systematic differences

jobs can be an important social and eco-

nomic indicator of a society’s quality of
life. Measured hours devoted to work are impor-
tant in many ways, as A. Mata-Greenwood de-
scribes, “. . . the regulation of working time is an
aspect which has a direct and measurable im-
pact on workers’ health, level of strength and
fatigue, on the establishment’s productivity and
costs, and on the society’s general quality of
life.”! Thus, one of the central arguments of the
rising quality of life in 20th century Western
countries has been the reduction in the hours
people spend at work.

Figures on hours spent at work allow analysts
to see whether changes in productivity are at-
tributable to changed production of outputs, or
to changed time required to produce these out-
puts. They further allow analysts to gauge whe-
ther workers remain as adept in production as
previously, whether workers in one industry are
working more or fewer hours than those in other
industries, or whether unionized workers work
fewer hours than other workers.

This article describes problems that arise for
respondents who are surveyed using the work-
week estimate approach and comparable figures
from the total time-diary approach to calculate
hours of work. It also describes reliability and

The amount of time people spend at their

validity studies supporting the diary method. Fi-
nally, results showing deviations between the two
approaches are presented, as well as the effects
of other selected variables.

Other measurement approaches

As central as issues related to hours at work are,
it is surprising how little statistical effort has been
expended examining the basic validity of these
data. The oldest method uses data based on the
jobs available in firms. Firms and industries pro-
vide data largely based on payroll accounts of
employee work hours on jobs—-or more pre-
cisely, the hours employees are paid for. These
hours are calculated at the aggregate level of the
firm on the basis of the job, not on the basis of
the individual worker. Thus, comparisons can-
not be made between employees who work fewer
hours versus those who work more hours, or
among workers who are of different ages, gen-
ders, and so forth. These figures also do not iden-
tify the total hours of individual workers who
mocnlight in additiona! jobs, have paid days off,
and the like. Moreover, these figures, often, do
not cover certain sectors of the economy, par-
ticularly the self-employed, unpaid family work-
ers, and persons employed by very small or new
firms.?

Monthly Labor Review August 1994 11




The Overestimated Workweek

Analysts often rely on data gathered by gov-
ernment surveys, such as the Current Population
Survey (cps).> The ¢pS, conducted by the U.S.
Bureau of the Census for the Bureau of Labor
Statistics, asks respondents to report their hours
at work per week at any and all jobs. Such “work-
week estimate” questions are asked in other sur-
veys, but they vary with each survey. Most of
the surveys ask about the hours at work in the
week preceding the study; others ask about nor-
mal, usual, average, or expected work hours.

In general, there is the implicit assumption in
these estimate questions that respondents are able
to answer them accurately. Thus, the question in
the case of “last week” estimates assumes that
respondents will recall for each day of the pre-
ceding week whether they worked or not, and if
50, the number of hours they worked. Respon-
dents have just a few seconds to answer the ques-
tion, which is embedded in a longer survey.
Then, it is presumed that the respondent will
correctly add up the amounts for each day across
all 7 days of the week.

There are several implicit assumptions in this
estimate question. Even if respondents were able
to reconstruct such information accurately from
memory, would they reveal it to the interviewer?
Would they worry that their estimate might not
be what the interviewer or the research organi-
zation expected? Similarly, respondents might
reasonably want to portray themselves as impres-
sively as possible, either as very hardworking,
or as not being too tied to the workplace (if there
are young children in the family, or if they want
to present themselves 1o interviewers as an “easy-
going” person, not obsessed with making money).
Moreover, if that last week was in fact atypical,
might not these respondents attempt to “smooth
out” their answers to conform to their “normal”
workweek or to some societal norm? Anecdotal
evidence from interviewers suggests that respon-
dents spend less time answering this question
each successive time they complete the survey,
which increases the likelihood that a response
will be a norm or average. (While the new CPs
has a sequence of questions to help minimize the
likelihood of this happening, this does not ad-
dress the main differences described in this article.*)

Another factor to consider is whether respon-
dents clearly understand whether or not they
should exclude or include the commute to work,
work breaks, machine down time, changing
clothes at work, the lunch break, work brought
home, and the like. Even if they are given specific
instructions, are they able to compartmentalize their
work time neatly into the categories requested?

The potential problems with workweek esti-
mates become more acute when one confronts
the myriad definitions related to the interests of
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labor force analysts. For example, Mata-Green-
wood has distinguished at least eight working
time concepts in the literature, such as “time
worked” (time actually worked); versus “time for
work” (time scheduled for work); “contractual
time” (time formally contracted to work); and “time
paid” (the hourly basis for pay).® Each of these are
dependent on such fine-grained distinctions that
they are probably indiscernible to most respondents.

There is, moreover, the matter of how respon-
dents define “workweek,” which may be in terms
of their contractual arrangement with their em-
ployer, rather than actual clock time. Hence,
workweek answers tend to cluster at exactly 40
hours, the most prevalent workweek norm in this
country. However, the “normal,” “9-to-5 job
only adds up to 40 hours, if the respondent works
straight through the day without using time for
lunch or other extended breaks. (Also, contracted
hours for employment have not changed much,
but the ability to undertake personal activities
within this contractual period may have expanded
greatly in the last 20 years.) Thus, the estimate
question approach assumes that respondents will
understand the timeframe of the question and the
definitions of work and nonwork activities, re-
trieve the hours accurately from memory, sum
the hours properly, and willingly disclose this
accurate information to the interviewer. These
assumptions are totally independent of any temp-
tation to portray oneself in a socially undesir-
able or self-deprecatory light. Thus, the estimate
approach appears to place great demands and
expectations on the part of a typical respondent.

The time-diary approach

An alternative, more elaborate approach to mea-
suring hours at work is the comprehensive time
diary, one in which respondents recall all of their
activities, work or nonwork, for a week or more
— typically, the 24 hours of a single day. Rather
than hours at work being the focus of the diary,
and thus subject to unneeded emphasis in the
reporting process, respondents have no cues
about which activities the interviewer might be
pleased about or interested in. Moreover, the task
for respondents is focused on the sequence of
activities and when they occurred, rather than
their having much opportunity to project any
larger image of themselves in their activity re-
ports. While respondents do have a chance to give
the answer that they want to provide, they are
not told which activities are of survey interest,
because all of the activities are.

Like other survey questions about behavior,
work estimate questions, similar to those used
in the CPS, usually examine people’s activities in
isolation from the natural temporal context in




which they are embedded. Thus, they ask respon-
dents to compress their actual behavioral expe-
riences by implicitly saying whether they “of-
ten” or “usually” do something. In contrast, time-
diary accounts report activities as they naturally
and sequentially occur in daily life. Thus, stud-
ies of time use allow examination of human ac-
tivities in “real time”—as individuals are actu-
ally invelved in the stream of daily behavior.

Time diaries can be seen as a prime example
of the “micro-behavioral” approach to survey
research.® This micro-behavioral approach rec-
ognizes the limited ability of respondents to re-
port very complex behavior in a survey context.
In the time diary, the survey question is limited
to the most elementary experience about which
respondents can accurately report. The micro-
behavioral approach also provides researchers
with a more basic and flexible data base from
which to draw conclusions about human activity.

The time diary is a micro-behavioral technique
for collecting self-reports in an open-ended fash-
ion on an activity-by-activity basis. This tech-
nique capitalizes on the most attractive measure-
ment properties of the time variable; namely,
compieteness, equal distribution, and understand-
ability. Thus:

e All daily activity is potentially recorded over
a 24-hour period.

¢ All 1,440 minutes of the day are equally dis-
tributed across respondents (thus allowing cer-
tain “trade-offs” between activities to be ex-
amined);

¢ Time accounts are mutually exclusive and ex-
haustive in that each of the 1,440 minutes is
assigned to one and only one main activity; and

¢ Respondents are allowed to use a timeframe
and accounting variable that is maximally un-
derstandable to them and accessible to
memory. The open-ended nature of activity
reporting means these activity reports are auto-
matically geared to detecting new and unan-
ticipated activities (for example, telecom-
muting, use of new communications technolo-
gies), as well as capturing the sequential
context of how daily life is experienced.

In contrast, survey questions based on recall
of estimates of time use implicitly assume that
respondents will sort through and recall from
memory only selected and partial behaviors. In
attempting to recall only work time, respondents
are likely to have trouble not only identifying,
but recalling all their “work” episodes.

The time-diary method allows respondents to
report the totality of their daily activity in a single
account, one that for most people is consistent
with the way events are sequentially organized

in their experience and probably stored in epi-
sodic memory.

Thus, time diaries provide an ideal method for
cross-person comparisons of daily behavior. Not
only are respondents’ daily reports standardized
across groups, but the full daily context of their
work experiences is recorded. Moreover, data on
activities preceding work or following it at the
end of the work day are recorded, resulting in
more complete and systematic reports of daily
behavior.

Time-diary data bases

The present analysis is based on national data
available through the Survey Research Center at
the University of Michigan and the University
of Maryland. In this data series, national time-
diary studies are available for more than 30 years.
We focus on the 18-64 age group, included in
time-use studies from 1965, 1975, and 1985. (See
table 1.) In the 1985 study conducted by the Sur-
vey Research Center of the University of Mary-
land, single-day diaries were collected across the
entire year. Three modes of diary collection were
used for comparison: personal, mail-back, and
telephone, with little difference in obtained time
estimates. Respondents report each activity, as
well as where they were, who they were with,
and various other aspects. Methodological de-
tails on the 1965, 1975, and 1985 studies are pro-
vided in the appendix.

Prior to the 1985 national study with 5,358
total respondents aged 18 and older, two national
time-diary studies had been conducted in 1965’
and 1975%, using this general approach. These
open-ended diary entries were coded and ar-
ranged using the basic activity coding scheme
developed for the 1965 Multinational Time Bud-
get Research Project.? The main value of the
open-ended diary approach is that activities can

1965, 1975, and 1985

Table 1. Methodological features of national time diary studies,

Characteristic 1965 1975 1985
Data collected by . ... .. .. .. University University University
of Michigan of Michigan of Maryland
Samplesize.............. 1,244 2,409 5,358
Agerange ............... 18-64 18 and older 18 and older
Surveymode ............. Personal Personal Telephona,
mail-back,
and personal
Diary period {days) ........ 1-2 1 1-2
Daity hours covered. .. ... .. 24 24 24
Diarymethed .. ......... .. Tomorrow Yesierday Tomorrow
and additional (72 percent)
10 percent, and yesterday
yesterday {28 percant)

Nore: Further description of study details can be found in the appendix.
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be recorded or recombined, depending on the
analyst’s unique assumptions or purposes.

The activity code for the 1985 national study
has some attractive features. First, it has been
tested and found reliable in 25 countries, includ-
ing virtually all Eastern and Western European
countries, over the last two decades. Second, ex-
tensive, national data are comparable with ear-
lier data. And third, the activity code can be eas-
ily adapted to include new or additional code
categories of interest to various researchers.

Diary data, when aggregated, provide gener-
alizable national estimates of the full range of
alternative daily activities: from “contracted”
time (work or the commute to work), to “com-
mitted” time (family care), to personal care
(sleeping, eating, hygiene), and to all the types
of activities that occur in free time. The multiple
uses and perspective afforded by time-diary data
bave led to a recent proliferation of research and
literature in this field,

Reliability. Inthe 1965 and 1975 studies, esti-
mates from time diaries produced rather reliable
and replicable results at the aggregate level. For
example, there was a 0.95 correlation between
time-use patterns found in the 1965-66 national
time diaries (n=1,244) and the aggregate figures
for the single site of Jackson, Michigan
(n=788).!0 Similar high correspondence was
found for the American data and for time-diary
data from Canada, both in 1971 and in 1982.1' A
correlation of 0.85 was found between time ex-
penditure patterns for the U.S.-Jackson, MI, time

study in which respondents filled out diaries on

the “day after” and a random tenth of the respon-
dents also filled out a “day before” diary. A
smaller replication study in Jackson in 1973
found an aggregate correlation of 0.88. (Unpub-
lished reliability studies for the 1985 data show
similar results.)

Validity. Almost all diary studies depend on the
self-report method, rather than on some form of
observation. Unfortunately, the data are open to
questions based on validity. Can they be verified
by some independent method of observation or
report?

One such study concluded that standard tele-
vision-rating service figures on the time partici-
pants spent watching TV provided higher esti-
mates of viewing behavior than those recorded
in the time diaries. The TV viewing behavior of a
small sample of 20 households was monitored
over a week’s time by means of a video cam-
era.!” The results indicated that rating-service
methods of TV exposure (audimeters and view-
ing diaries) produced estimates of viewing that
were 20 to 50 percent higher than primary or sec-
ondary activities reported in time diaries.!?

14 Monithly Labor Review August 1994

Three subsequent validity studies examined
the full range of activities, not just television
viewing, and employed larger, more representa-
tive samples. In the first study, a 1973 random
sample of 60 residents of Ann Arbor and Jack-
son, Michigan kept beepers for a 1-day period
and reported their activity whenever the beeper
was activated (some 30 to 40 times during the
day when most people are awake and active).™
Averaged across all 60 respondents, the correla-
tion of activity durations from the beeper and
from the diaries was 0.81 for the Ann Arbor
sample and 0.68 for the Jackson sample.

In a second study, a telephone sample of 249
respondents was interviewed as part of a 1973
national panel survey. Respondents were asked
to report their activities for a particular “random
hour” during which they were awake--with no
hint from the interviewer about what they had
previously reported for that hour in their diary.!3
An overall correlation of 0.8 was found between
the two aggregate sets of data, that is between
the activities reported in the random hours and
in the diary entries for those same random hours.

A third study used the 1975-76 diaries to com-
pare answers to the question, “With whom?”
between respondents and their spouses.'® In more
than 80 percent of the diary entries, these inde-
pendently obtained husband and wife diaries agreed
that their spouses were present or absent. A sepa-
rate analysis of these 1975-76 data found a 0.93
correlation between time spent on various home
energy-related activities (such as lighted homes or
appliance use) and aggregate time-of-day patterns
of energy use derived from utility meters.'”

In conjunction with the reliability studies, then,
the data from these validity studies provide some
assurance about the basic generalizability of
time-diary data. This has been the case as well
in methodological studies conducted in other
countries.!® Nonetheless, a definitive weli-con-
trolled study needs to be conducted, particularly
for specific types of locations and activities of
interest to labor analysts.

Limitations of the data sets

One can imagine several reasons the more de-
tailed diary approach would provide lower esti-
mates of work time. First, like most activities,
work can be combined with other activities, in
the sense that one can take care of personal busi-
ness (such as paying bills), socializing (as in tak-
ing off early with work colleagues to go to a res-
taurant or bar), or attending to the mass media
during scheduled work hours, While most work-
ers might report this simply as work, other work-
ers might report it for what it is—household
work, social life, or TV viewing.




Second, some persons who work more than
the usual hours might be subject to distorted per-
ception, particularly because extensive hours
could involve less regular work schedules in re-
lation to those of other workers. To these respon-
dents, the retrospective reporting of hours-at-
work could be more difficult because they have
fewer solid “anchor points” or time markers
around which to base their estimates. They work
during hours of the day and week when others
do not, and, therefore, they might be least likely
to include accurate estimates. Moreover, they
may feel deprived by having to work when oth-
ers do not, so that work time seems longer be-
cause of their social isolation from the main-
stream of society that is not engaged in work at
these points in time. If such work time is also
subject to unscheduled interruptions and distrac-
tions, that would further add to the sense of longer
time. These conditions can easily be seen to lead
not only to distortion of where time goes, but to
the lack of convenient and solid anchor points
from which to make accurate estimates.

A further factor leading to more reported work
hours involves the well-known statistical phe-
nomenon of “regression to the mean” which
arises when the estimating procedure asks re-
spondents to estimate their hours worked “last
week.” To the extent that regression toward the
mean is in operation, people who worked unusu-
ally longer hours in the week before the study
period are likely to work fewer hours during the
week or day reported in the diary. This would
also lead to higher estimates than diary work-
weeks among those estimating longer workweeks
(as well as longer diary hours for those estimat-
ing fewer workweeks “last week'™).1?

It should be noted, however, that comparisons
between the diary and estimated work hours in
our studies are far from ideal. First, the work-
week estimate questions often do not have the
same time referent as the diary survey. Second,
the estimate questions used in these diary stud-
ies differ from those used in government surveys
and vary between each survey. Third, and related
to these two points, the diary studies were sim-
ply not designed to match with the estimate ques-
tions, nor even to elicit precise data on time spent
at work—but rather as general purpose proce-
dures to measure time spent on all different kinds
of activities, including nonwork activities that
might occur during scheduled work time.

Consequently, diary data cannot be expected
to capture any fine-grained distinctions in work
time. Individual respondents sensitive to these
distinctions might report various rest perieds or
travel during work in their diary accounts, but
the diary instructions do not ask respondents to
report such episodes at work on a systematic

basis. The diary accounts in this analysis are no
moTe sensitive 1o reporting work activities than
to any other daily activity, be it travel, house-
hold work, sleep, or TV viewing, which are all
subject to the same reporting uncertainties.

A further problem is that the diary data are
not available for the week, but for only a single
day. That means that we can only construct “syn-
thetic weeks” for groups of respondents by add-
ing together equal proportions of Monday dia-
ries, Tuesday diaries, (and so forth), and weekend
diaries to estimate work hours across the week.

In brief, there are many ways in which both
the diary and the estimate data fall short of ideal
comparison. The studies simply were not de-
signed for that purpose. Nonetheless, we shail
examine both measurements to see if the pattern
of results is consistent enough to warrant con-
sideration of the diary approach for future, broad-
based analysis of workweek measurerments.

Methodology

The first step in making the data comparable is
to merge the diary data for the 18-64 age group
for 1965, 1975, and 1985. That gives a total of
more than 7,000 diary respondents across these
three studies, a sufficient number of respondents
for the following categories of workweeks used
in our analyses: 0 (all persons who did no work
at all in the survey period, including those “with
a job, not at work™ due to: sickness, labor dis-

pute, vacation); 1-19 hours of work per week

(midpoint 10 hours); 2029 (midpoint 25) hours;
30-34 (32) hours; 35-39 (37) hours; 40-44 (42)
hours; 45--49 (47) hours; 50-54 (52) hours; 55—
59 (57} hours; 60-64 (62) hours; 65-74 (70)
hours; and 75 hours or more, {The midpoints are
used as the points in chart 1.)

These 12 categories are the prime independent
estimate variable, with which we compare the
hours of paid work as reported in the diary. Our
dependent variable thus becomes the difference
between the two where: Diff= Estimate-Diary.
Thus, the estimate-diary difference takes on a
value of 0 when the two measures of the work-
week are identical. Positive values of the esti-
mate-diary difference occur when the average es-
timated workweek exceeds the amount of work
hours reported in the diary over a week’s time.
Negative values indicate more work hours ex-
tracted from the diary surveys than those implied
in the estimate response.

In addition to differences in hours between the
CPs estimated data and diary data, we examine
the differences between the two measurements
separately for men and for women. There are
differences in reported work hours between men
and women in virtually all surveys,
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Results

First, a comparison of the CPS distribution of
work hours for those working 20 or more hours
a week for 1985 with those for the 1985 Univer-
sity of Maryland Americans’ Use of Time Project
sample shows a similar percent distribution to
the estimate question on weekly hours at work:

CPS University
estimate  of Maryland
question estimate

guestion
Work hours, total ....... 100.0 100.0
20-29 ... 8.8 73
30-34 ... 6.3 55
35-39 L.l 6.6 8.0
40-44 ... 42.4 43.7
4549 ... .. 10.3 10.1
50-54 ..., 11.8 9.8
55-59 ...l 34 4.2
6064 ... ........... 59 5.7
65-74 ...l 29 32
T50ormore .......... 15 2.5

This indicates that the 1985 time diary sample
was rather similar to the larger CPS sample in its
response to estimated work hours” question to
what the larger CPS sample reported.

Table 2 shows the calculations of diary work
hours from the aggregated diaries of each level
of estimated work hours for 1965, 1975, and
1985. The first column shows the average val-
ues of diary work hours across all 3 years com-
bined and weighted equally. It can be seen that
values of diary work hours do rise steadily with
the estimated hours, indicating that those who
estimate more work hours do report more work
hours in their diaries, as expected. Moreover, the
relation is close to monotonic, rising from 2.8
hours for those estimating no work to 35.2 hours
for those estimating 65-74 hours per week, then
54.9 hours for those reporting 75 or more hours
per week. That last figure, being slightly lower,
provides the only departure from overall mono-
tonicity in this column.

The middle columns of table 2 show that the
relation essentially holds for each of the 3 sur-
vey years of study, although many more examples
of non-monotonicity are found within each year
— such as the 46.2-hour figure for those estimat-
ing 75 hours or more in 1965 and the 57.9-hour
figure for those estimating 5559 hours in 1975.

Column 5 shows the resulting values of the
difference between the estimate and the diary
workweek from these comparisons. Because this
difference is based on actual hours and not the
ranges of estimated hours, the values may be
slightly different from what would be calculated
from the table itself. Thus, for the 60—64 hour
category, the 14-hour value of the difference be-
tween the estimated and diary hours is larger than
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the 11-hour figure that would result from the
50.7-hour value of total diary work hours (1965,
1975, and 1985) being subtracted from the mid-
point of the estimate responses (62 hours).
Nonetheless, it is clear that values of the esti-
mate-diary difference do rise as values of esti-
mate responses increase, being -3 hours for the
zero-hour category, 2 hours for the 40—44-hour
category and 25 hours for the 75 hours or more
category. There is a major departure for the 35—
39-hour category however, where the 7-hour fig-
ure is larger than either 2-hour figure for the 30—
34- or 40—44-hour groups. Otherwise, it is clear
that values for the difference between the two

Yiiuns A%l & CRRRITACAILT UL 2814

methods increase as the estimate response in-
creases, indicating preater overestimation among
those working more hours, as hypothesized.

Another pattern in table 2 is that values of the
difference are lowest in 1965 (1 hour), higher in
1975 (4 hours), and highest in 1985 (7 hours).
This suggests that, over the 20-year-period, re-
spondents were becoming progressively more
inaccurate in mote recent surveys.

Multivariate analysis

To control for third variables that could account
for these differences, the data were entered into
a multivariate analysis of variance. (See table
3.)?0 The attractive feature of this program is a
multiple classification analysis which provides
adjustments in different values of categorical
variables, based on the statistical contributions
of the other variables of interest.?! In other words,
the multiple classification analysis shows the
effects of each independent variable if other vari-
ables were equal.

In the present analysis, we want to equalize
the effects of survey-year differences in years,
gender, and days of the week on these different
values of the estimate responses. This would
ensure that the differences in table 2 are not at-
tributable to disproportionate numbers of week-
ends, women, or 1985 diary days, for example,
in the calculations. Multiple classification analy-
sis also provides results that have been adjusted
for such differences.

The multiple classification analysis results
shown in table 3 do perform some form of a cor-
rective role. We restrict the sample to those work-
ing 20 hours or more, and the first group that
shows positive values of the difference between
the estimated work hours and the diary hours in
table 2. For this group of workers, the total
sample value of the difference is about 5 hours a
week, both before and after the multiple classi-
fication analysis. That is 5 hours lower than the
estimated average 43-hour workweek (shown at
the bottom of table 2) for this sample and puts




Table 2. Diary workhours per week by estimated workweek hours, 1965, 1975, and 1985
time dlary surveys
Diary hours at work Estimate 1965-85
Estimated workweek hourg [ 196585 _ diary diary hour
average 1965 1975 1985 difference | gittorence
(DIFF)
O 28 0.5 17 6.2 -3 5.7
1-19 .. 0o 17.2 20.5 14.6 16.8 -6 -39
2029 ... 243 27.1 24.5 21.3 2 -5.8
30-34 ..., 30.1 308 30.0 29.4 2 =-1.5
35-39 ....... ... 30.8 316 326 281 7 -3.5
a0-44 .. ...l 38.6 41.3 38.2 36.2 2 -5.3
45-49 ... 44.3 49.8 41.5 4.7 3 -8.1
50-54 .. 44.6 49.9 42.4 418 9 -8.3
55-59 . 47.9 42.5 57.9 43.2 10 0.7
6064 . 50.7 55.7 521 44 2 14 -11.5
65-74 . .. . 552 57.6 55.1 52.8 15 -4.8
T75ormore................ 54,9 46.2 63.5 54.9 25 8.7
Average estimated
workweek (20 hours
or more}
Men.................... 47.1 46.5 46.4
Women................. 39.9 39.2 40.6

the overestimate closer to 12 percent (43/38-1)
for those working 20 hours or more.

The first set of data in table 3 indicate that the
basic table 2 results not only hold up, but are
slightly enhanced by the multiple classification
adjustments for survey year, gender, and day of
week. Before adjustment, the estimate-diary dif-
ference between 20-29-hour work groups and
those working 75 hours or more is 29 hours (29—
0), and after adjustment that figure is 31 hours
(30-[-1]). That is reflected in the rise of the cor-
relation coefficient (Eta) from 0.17 to 0.19 after
adjustment. Also, the “after adjustment” results
have fewer irregularities in the progression from
20- to 75-hours-or-more work groups than the “be-
fore adjustment” results do. Thus, the multiple clas-
sification analysis does provide slightly more con-
sistent evidence to support the hypothesis.

Another example of the effects of the multiple
classification analysis shows that the aforemen-
tioned increase in the estimate-diary difference be-
tween 1965 and 1985 not only is reflected in the 1-
hour versus 7-hour gap between 1965 and 1985,
but in the slightly reduced 1-hour versus 6-hour
difference after the multiple classification analysis
adjustment. That statistically significant difference
indicates that workers in 1985 were more likely to
overestimate their workweeks relative to the diary
than were workers in 1965. Among the potential
reasons for this increased difference are the increase
in service jobs with no fixed hourly schedule, the
rise in the amount of flexible work schedules in
general, increased pressures for family and personal
business during work hours, and the increased
blending of work and nonwork time.

Gender differences indicate the presence of a
significant gap in workweek estimates. What

makes these differences surprising is that women
are more likely to overestimate their workweeks,
and work shorter workweeks than men (and as
noted at the top of table 2, shorter workweeks
are associated with lower values of the estimate-
diary difference). Thus, the 2-hour gap between
men and women doubles to 4 hours after the
multiple classification analysis adjustment, again
a difference that is statistically significant.

By virtually any measure of work time, women
work fewer hours than men on their paid jobs,
Thus, although the basic relation remains robust
across years and across days of the week of the
diary interview, gender is another important cor-
relate of work time.

The data from table 2 have been subdivided
into separate figures for men and for women and
are presented in chart 1 for the 1985 data. It can
be seen that the two lines diverge notably, ex-
cept in the low to normal workweek categories
(namely the 20- to 34-hour workweek catego-
ries and the 45- to 49-hour category). Among men
and women reporting workweeks less than 20
hours per week (including the zero-hour category
of the nonemployed), it is the men who under-
report work hours, while women report diary
work hours that are rather consistent with their
estimated hours. For categories of more than 35
hours per week, however, women’s values of the
estimate-diary difference become clearly and con-
sistently higher than men’s vatues (with the excep-
tion of the 45-49 hour category as noted earlier),
particularly past the 50-hour workweek, for which
women'’s values are almost double those of men.

These results could be explained in terms of
general traditional role expectations and experi-
ences of men and women. Women are more likely
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Table 3. Differance in estimated versus dlary work hours (DIff},
by estimated workweek and other selected variables,
1965, 1975, and 1985 data combined

Before multiple After multiple
classitication classification
Vvariable DIFF anelysis adjustment
DIFF = + 5 hours DIFF =+ 5 hours
Estimated work hours
pear weak:
BO-28.. ... it (296) 0 -
30-34 e (248) 1 0
3539, ... (394) 6 4
4044 ...l (2,083) 3 3
45-49 ... ...l (533) 3 4
BO-84 ... .. i {488} 7 a
B559... . ...l (183) 2 9
60-64.................. (262) 12 14
<1 . (149) 15 14
T5andover............. {110) 29 30
Correlation (Eta) .... 47 ‘19
Year:
1965 .. (816) 1 1
1975 oo {1,305} 4 4
1985 ... (2,602) 7 6
Correlation (Eta) .... 07 1.06
Gender:
Men.................... (2,702) 4 3
Women................. (2,022) 8 7
Correlation (Eta) 104 1.08
Day
Weekday ............... {3,336) -4 -4
Saturday ............... { 720) 23 23
Sunday................. ( 668) 30 30
Correiation (Eta) .... 1.52 152

coefficient, Eta.

1 Ditference statistically significant at 0.001 level as measured by the correlation

to have had part-time jobs and have more famil-
iarity with the hourly requirements of fitting life
around such schedules. When women take on
jobs requiring more hours than the usual 40 hours
per week, they may still be expected to fulfill
other family support roles as well, making it more
likely that their actual work hours would be in-
terrupted, irregular, and perhaps shorter than
expected, compared with those of men in the
same jobs with fewer outside expectations. The
more irregular the schedule, the more difficult
the estimation task. There are perhaps stronger
social expectdtions that men be employed and
not have short-workweek jobs. This might partly
explain their larger values for the estimate-diary
difference under nonemployment and short work-
week conditions. It may also be that their hours
are likely to be more variable under such condi-
tions, making the estimation task more difficult.
Another explanation is that for some women,
having a part-time job (or working less than 35—
40 hours per week) might appear to them as be-
ing not employed at all, or that they define and
see themselves as unemployed for reasons re-
lated to “unemployment” benefits. Whatever the
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reason, it seems inappropriate to assign them to
a zero-work category in calculations of work time
for entire populations.

The final variable in table 3 is day of the week,
with the expected result that weekend diaries sig-
nificantly underestimate the workweek, while
weekday diaries overestimate it. Nonetheless, the
day of the week is a crucial variable to control
and adjust when making comparisons across
groups and survey years.

Conclusions and recommendations

We have found systematic and significant devia-
tions from the workweeks that people estimate
and the time devoted to work that these same
people report in total time diaries that they keep.
We interpret the differences between the esti-
mated hours and the diary recorded time devoted
to work as reflecting the greater accuracy of the
diary or as reflecting the diary’s greater detail
from which we can extract more precise work
activities; and we have presented several explana-
tions for the overestimate of actual time at work,
generated from the estimated workweek approach.
The gap remains rather robust across the 3 years
studied, and thus does not seem to be a function of
the way the estimate question was worded, the ref-
erence period of the question, the type of time-di-
ary format (personal versus telephone) or the day
of the week that the diary was kept. The gap s larger
in more recent years, possibly as a result of the in-
crease in service occupations.

Values of the estimate-diary deviation do vary
in systematically and approximately linear fash-
ion with the estimated length of the workweek,
most clearly in the aggregate across surveys, but
also rather systematically within each survey
year. Values were negative among those claim-
ing to be unemployed or estimating less than 20
hours of work per week. They were slightly above
average for those estimating 20—44-hour work-
weeks and became progressively higher among
those claiming workweeks of 45 hours and
higher. Among workers claiming to work more
than 55 hours per week, the gap was often more
than 10 hours per week, indicating reports con-
siderably above the actual hours worked. We fur-
ther generally found values of the estimate-diary
difference to be higher among women than men.

The generally linear relation of the estimate-
diary difference in work hours generally rules
out an explanation of the results in terms of
simple regression toward the mean, because for
that to occur, we should find more curvilinearity
in the data. That is, we should also find above-
average values of the difference for those work-
ing fewer hours (iast week). In contrast, the data
show below-average values of the difference.




Chart 1. Values of the difference between estimated and diary work hours
for men and women, 1985 data (in hours per week)
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The higher values of the estimate-diary dif-
ference among workers who estimate more hours
per workweek have important implications, par-
ticularly with higher proportions of the U.S. work
force in this category.?? It would appear that sim-
ply taking these estimates at face value and aver-
aging them would lead to serious overestimates.

The diary data suggest that only rare individu-
als put in more than a 55-60-hour workweek,
with those estimating 60 or more hours on the
job averaging closer to 53-hour weeks. In these
high-hour workweek categories, the ratio of es-
timate-diary difference to actual hours worked
is as high as 50 percent. Among those in normal
35-44-hour categories, overestimation is not
nearly as high—<loser to 10 percent. Indeed, this
is a level that could be explained by workers’
including their lanch hours or their work com-
mutes as part of their hours of work. Without
specific prompting or monitoring by an inter-
viewer, it would not be unreasonable for work-
ers to consider this part of the workweek, espe-
cially in the stereotypical 9-to-3 job.

What these results have yet to show is why
these differences occur. It is well to remember
that the diary data employed in this analysis were
not designed nor intended to uncover the discrep-
ancies we have described. Nor were the estimate

questions in the CPS$ originally designed to esti-
mate hours at work. (The CPS questions perform
many functions, 100 mumerous to list here.) What
the data do clearly demonstrate and support, how-
ever, is the need to conduct such a well-designed
methodological experiment—one in which ques-
tions and interview instructions on the workweek
from government surveys would be strictly fol-
lowed, along with time diaries that would care-
fully delineate some of the types of work time
distinctions of interest to labor analysts.

It is also possible that some improvements to
the current collection methods could be feasibly
incorporated into government surveys like the
CPS, by focusing respondent attention on a shorter
reporting period. For example, CPS respondents
could be asked to report their work hours “yes-
terday.” For those who did work yesterday, fol-
low-up questions could ascertain when the re-
spondents actually started work, when they took
lunch, or other breaks—and if they tended to
other nonwork matters between the beginning
and ending times of work. They could also be
asked about work brought home yesterday, or
work done in other nonwork locations.

Thus, this research suggests that 2 more de-
tailed measurement strategy, like the total time
diary method, is useful for capturing the com-
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plexity of people’s daily worklives. Obviously,
more attention is needed on ways 1o recapture
what takes place on a workday. What is recom-
menderl now ara aindiae amnloving n]'\cpfvnﬁnﬁn]
L1K8 A LAV TY Ll & JeUiLEsng u(llrlv'flljs LV S R e N
and diary methods that would provide appropri-
ately complex records against which to measure
and understand problems that arise when respon-

dents report their time at work. I
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APPENDIX: Background of the studies

Methodology of the 1985 study

The 1985 Americans’ Use of Time study em-
ployed the same basic open-ended diary approach
as the 1965 and 1975 national studies. In the 1985
study, however, an explicit attempt was made to
spread the collection of diary days across the
entire calendar year—from January through De-
cember of 19853, Data were retrieved from three
survey modes using the diary and estimated
workweek questions.

Mail-back sample.  The data for the main (mail-
back) study were collected from a sample of
Americans who were first contacted by tele-
phone, using the random-digit-dial method of
selecting telephone numbers. All calls were made
from the central telephone facility at the Survey
Research Center of the University of Maryland,
Coellege Park.

Once a working-telephone household was con-
tacted, one respondent aged 18 and older in each




household was selected at random. That person
was given a brief (2-3 minutes) orientation in-
terview, followed by an invitation to participate
in the diary/mail-out part of the study. If that re-
spondent agreed, diaries were then mailed out
for each member of the participating household
aged 12 and older to complete for a particular
day in the subsequent week.

Followup calls interviews were made 4 10 6
days later to ensure that respondents had received
these materials and understood how to complete
them. After respondents had completed these
diaries, they then mailed all their completed
forms back to College Park for coding and analy-
sis. Some 3,349 diaries from 99 households were
returned using this mail-out procedure during the
12 months of 1985. It is the diaries obtained from
adults aged 18 and older, however, that form the
data base for the analyses described in this ar-
ticle. Other 1985 data included parallel diary data
from 809 additional respondents interviewed in
a separate personal interview sample in the fall and
winter of 1985-86, and from an additional 1,210
“yesterday” diaries obtained by telephone as part
of the initial contact for the mail-back diaries.

Collection of the mail-back data, then, was
obtained using basically the same “tormorrow”
approach as employed in the 196566 study. The
main procedural difference was that a personal
interviewer was not present to check on the ad-
equacy of diary entries. This check was instead
done by telephone as soon as the diaries had been
mailed back for coding and analysis. If any dis-
crepancies were detected (for example, signifi-
cant gaps of missing times or indecipherable di-
ary entries), the respondent involved was recon-
tacted by telephone to clarify any ambiguities.

Househoids were given special monetary in-
centives and gifts (a pen with a digital watch) to
ensure that other family members in the selected
households participated in keeping a diary. This
also ensured that the sample would be approxi-
mately self-weighing, as well as covering approx-
imately an entire year’s activities.

In addition to the estimates of daily time use from
the diary, the study also obtained information on
the employment status, age, education, race, and
gender from each member of the househiold. Add:-
tional questions ascertained the stock of certain
technology available in the household, as well as
certain physical characteristics of the dwelling unit.

The sample was designed to represent all tele-
phone households in the coterminous United
States. The sample first covered 173 area codes/
three-digit prefixes selected at random from a
master random-digit-dial sample frame of five
base numbers prepared by the Sampling Depart-
ment of the Institute for Social Research at the
University of Michigan. If that base number lo-

cated a working household telephone number, it
was then used to generate additional clusters of
random numbers within that area code and pre-
fix. The initial list of 500 numbers had been strati-
fied by geographical region of the country. That
ensured that the sample telephone numbers had
an adequate representation from all regions of
the country. The sample was designed to yield
about 1,800 households (and 4,000 individuals)
during the calendar year.

Telephone sample.  The telephone sample con-
sisted of the random sample of the population
who were contacted in the first phase of the ran-
dom-digit-dial sample. This consisted of the ran-
domly selected adult (aged 18 or older) who re-
sponded to the first interview. Some 67 percent
of respondents contacted by telephone, however,
did complete a day-before diary over the tele-
phone. This was the highest response rate for any
of the three data collection modes.

Personal sample. In addition to the mail-back
and telephone diaries, a separate national sample
of 809 diaries were collected by personal in-
home interviews. This sample was drawn from a
subset of 20 primary sampling units developed
by random probability methods for the continu-
ing national samples of the Institute for Survey
Research at Temple University in Philadelphia.
That stratified sample was further stratified and
subjected to a “controlled selection” to ensure
that the subset of 20 primary sampling units re-
tained sufficient representation by rural-urban char-
acter within each of the four regions of the country.

Respondents in this sample were asked to fol-
low much the same procedures as for the initial
telephone sample. One adult selected at random
was asked to complete a retrospective diary from
memory for the previous day. The interviewer
then left diaries for all adult respondents in the
household to complete for the following day. The
interviewer then returned the day following the
initial survey day to collect the diaries and to
ensure they were filled out adequately and accu-
rately. For example, if the interviewer contacted
the household on a Tuesday, the random adult
respondent first filled out a retrospective diary
for Monday; the interviewer then left diary forms
for that respondent and other household adults
to fill out for Wednesday, and the interviewer
returned to collect those completed forms and
ask additional questions about the household on
Thursday. As in mail-back diary procedure, re-
spondents were given monetary and other incen-
tives for participating.

Diary coding. Inthe 1985 time-diary form each
respondent is expected to write out each primary
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activity in which they engaged, the time that the
activity began and ended, where it took place,
who was present during the activity, and what
other activities were performed during this same
time. In this way, the diary form remained basi-
cally the same as that used in the 1965 and 1975
studies.

To illustrate to respondents the types of ac-
tivities and level of detail expected of them to
complete diaries, an example of a complete di-
ary form was enclosed in each packet mailed to
the household (or left behind during the home
visit). The example form was filled out in con-
siderable detail, with several hand-written com-
ments by the presumed “diary keeper” to help
the interpretation of unusual diary entries (for
example, going home during work; caring for
children while playing sports). In general, the
example form was intended to ensure that respon-
dents would include enough detail in their dia-
ries; this seemed successful because mailed-back
diaries contained about the same number of pri-
mary activities (about 25 per day) as found in
the 1965 “tomorrow” diaries.

Once received and checked, these diaries were
then entered on a computer by trained coding
staff, using the direct data entry features of the
University of California at Berkeley Computer
Assisted Telephone Interviewing (CATI) system.
Activities were coded into one of more than 250
activity codes elaborated from the 174 catego-
ries developed at the Universityof Michigan for
the 1975 data; this in turn represented an elabo-
ration of the 96 basic code categories that had
been developed for the 1965 Multinational Time-
Use Project. !

The University of Maryland used the same
complete document of coding conventions that
were developed by the Survey Research Center
at the University of Michigan for its 1975 time
diary project. Each activity in the diary was coded
descriptively as a separate block of 21 digits in
length. This comprised the primary activity {a
three-digit code) during the period, the time the
activity began and ended (each coded in 4-digit
military time, for example, 8 aM =0800; § PM =
2000) location (1 digit), social partners (2 dig-
its), secondary activity (3 digits), enjoyment level
(1 digit) and media use (3 digits). When this 21-
digit entry for all activities in the diary was en-
tered and computed, the totals were programmed
into the machine 1o ensure that each day’s diary
entries added to exactly 1,440 minutes (24.0
hours). These “variable-field” data (that is, vary-
ing depending on the number of activities re-
ported) were then processed by a special com-
puter program that generated “fixed-field” com-
pilations of diary time for each of the 94 activities
across the day, that is, total daily minutes spent
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working, cooking, watching TV, and so forth, for
that respondent for that day.

The averages of these fixed field totals are pre-
sented in the analytic tables in this article. The
weekly hour data in the tables are also weighted
slightly by day of the week and by five major
demographic factors (education, sex, race, mari-
tal status, and work hours) to ensure that all days
of the week are equally represented and that the
overall sample figure corresponds with the U.S.
Bureau of the Census figures for these impor-
tant demographic variables.

Methodology of the 1975 national study

The data for the 1975 study were collected from
a sample of Americans interviewed in person
during October-November, 1975, as part of the
1975 fall omnibus study conducted by the Insti-
tute for Social Research at the University of
Michigan, The respondents in the 1975 ommnibus
were chosen to form a representative sample of
American adults 18 years of age and older, liv-
ing in the coterminous United States. As part of
the time-use measurement effort, spouses of the
respondents were interviewed as well.

The sample was designed to represent units in
the coterminous United States exclusive of those
on military reservations. The 74 sample points,
located in 37 States and the District of Colum-
bia, included the New York-Northeastern New
Jersey and the Chicago-Northwestern Indiana
consolidated areas, the 10 largest standard met-
ropolitan statistical areas (SMSA’s) outside of the
two standard consolidated areas, 32 other SMSA’s,
and 30 counties or county groups representing
the nonmetropolitan and less urban portions of
the country. In this multi-stage area probability
sample, first-stage stratification of SMSA’s and
counties was carried out independently within
each of the four major geographical regions—
Northeast, North Central, South and West—each
of which received representation in proportion
to its population. Probability selection was en-
forced at all stages of sampling; the interviewers
had no freedom of choice among housing units
or among household members within a sample
dwelling.

Data processing.  The data were obtained in the
field through personal interviews. In processing
the data, several innovations were used which
added to data analysis capabilities. Telephone
reinterviews on the study were conducted from Ann
Arbor rather than from the field, allowing better
quality control over the conduct of the interview.
Considerable use was made of direct data en-
try capabilities, enabling the staff to bypass the
preparation of code sheets and punch cards. Time




diaries for the respondent and spouse were en-
tered on line to direct access magnetic disk. In-
formation from edited diaries was entered via
computer terminal with standard check-coding
procedures being performed at this time. For the
time diaries, certain consistency checks (that is,
ending time of one activity must be compatible
with starting time of the next activity; all activi-
ties must add up to 1,440 minutes) were built
into the entry program.

Methodotogy of the 1965 study

The study involved a sample of over 2,000
American adults aged 18-65 who kept complete
diaries of their activities for a single day—mainly
between November 1 and December 15, 1963,
but also in the winter and spring of 1966. The
sample was deliberately chosen to be an urban
and employed one, conforming to the guidelines
of the multinational study of which it was a part.?
Thus, residents of non-$SMSA’s (namely, areas
with cities of fewer than 50,000 persons) were
excluded, as well as residents of households in
which no member aged 18-05 was part of the
labor force; and farmers. Respondents were ran-
domly assigned to fill out diaries on a weekday
or on a weekend.

Of the total sample, 1,244 adults were part of
the national urban sample; another 788 came
from the city of Jackson, MI, and its environs.
The Jackson data are not reported here.

The field procedures involved the “tomorrow™
approach, that is, the interviewer contacted the
respondent and conducted a brief “warm-up”
interview on the first day and left the diary for
the respondent to enter the next day’s activities.
The interviewer returned to the respondent’s
home on the subsequent day (that is, the day af-
ter “tomorrow’”) to ensure that the diary had been
filled out correctly and to fill in any missing parts.

When the diaries were returned to the Survey
Research Center, they were edited to ensure com-

pleteness and consistency. Missing time periods
were noted, as well as trip estimates where these
were not pointed out by respondents. Primary
activities were coded into one of the 96 activity
categories.” These durations were then summa-
rized, and deviations of greater than 10 minutes
from the 1,440 minutes total were noted and the
diaries recorded to be within that 10-minute lirnit.
Deviations of less than 10 minutes were added
to or subtracted from the activity of maximum
duration, that activity usually being sleep.

Comparison of the studies

All three studies were based on strict probabil-
ity sampling methods across the Nation. Only
the 1985 study was spread across the entire year.
Moreover, the 1985 national data were mainly
collected by prospective mail-back diaries, while
the 1975 study employed the retrospective re-
call of activities done “yesterday.” The 1965 and
1975 studies had somewhat higher overall re-
sponse rates (72 percent each), although not much
higher than the telephone portion of the national
study (67 percent). The 1985 study had more than
twice the number of adult respondents over age 18
than the 1975 study (n=5,358, versus 2,409).

The 1985 national study was more evenly
spread across the year and across days of the
week, while the 1975 study oversampled Sun-
days and undersampled Saturdays. All studies
used open-end diary entries across the full 24
hours of a single day and the same basic code
for diary activities—although the 1975 and 1985
studies employed more than twice as many ac-
tivity codes.

Footnotes to the appendix

! Alexander Szalai and others, The Use of Time (The
Hague, Netherlands, Mouton, 1972).

2 Ibid.
3 Ibid.
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