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Notes on
time use

Time-use data alone are insufficient for estimating household
technology and the behavioral relationships that determine

the allocation of time among activities; to estimate household
technology requires data on all outputs and all inputs,

whereas to estimate behavioral relationships requires recognizing
the roles of preferences, intrahousehold allocation, and technol ogy

Ti me-use data can be used to estimate both
structural relationships, such as house-
hold technol ogy, and behavioral relation-
ships, such asthe determinants of the allocation
of time among activities.! The implications of
economics for collecting time-use data for esti-
mation depend critically on the underlying
theory. For economists, the starting point for
theory is Gary S. Becker’s “household produc-
tion” model, in which households are * assumed
to combine time and market goods to produce
more basic commoditiesthat directly enter their
utility functions.”? Elaborating on this model,
Robert T. Michael and Becker cite applications
to such commoditiesas*‘ good health,” children,
marriage, or ‘intercity visits "3 and urgeitsapplica
tion to “new variables . . . more global in nature
than the goods and resources traditionally consid-
ered.”4 Examplesof thesemoreglobal variablesin-
clude* children, prestige and esteem, hedlth, altru-
ism, envy, and pleasures of the senses.”®

The household production model is an appli-
cation of the rational actor model: Bentham up-
dated by Becker. Becker’'s assumption that
households “ combine time and market goods to
produce more basic commaodities that directly
enter their utility functions” appearsto placere-
strictions on the constraints households face.
But without specific assumptions about house-
hold technology, there are no restrictions. the
conventional economic model in which market
goods enter the utility function directly isaspe-
cial case of the household production model in
which the number of commoditiesisequal tothe

number of market goods and each market good
corresponds to (“produces’) a single commod-
ity. The power of the household production
model to place restrictions on household behav-
ior derives from specific assumptions about the
technology households use to transform goods
and time into commodities and about the rela-
tionship between the number of goods and the
number of commodities—Becker insists that
commodities “are much smaller in number than
the goods consumed” and cites, with apparent
approval, Bentham’s list of 15 fundamental
sources of “pleasure and pain.”®

Commodities

Robert A. Pollak and Michael L. Wachter, in an
early critique of the household production ap-
proach, raise concerns about observability and
measurability, arguing that
in some potential applications, the variables
being investigated are not “ commaodities” (the
outputs of production processes) but rather
utilities (numbers representing preference

orderings). These misapplications confound
tastes with technology by interpreting specific

utility functions as production functions.”

Although the household production terminol-
ogy ismisleading when applied to activities that
do not produce observable and measurable out-
puts, amajor contribution of Becker’smodel has
been to call attention to the possibility of apply-
ing economic analysis to the allocation of time
among activities.
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In contrast to the problem of observing and measuring activi-
ties and commaodities, that of identifying them does not appear
to have been discussed in the household production literature.
This silence is not surprising, considering that an analogous
problem existsfor market goods.2 Therange of admissible defi-
nitions of goods is somewhat limited by the need to remain
consistent with the definitions used in market transactions. Be-
cause this consistency requirement is absent for activities and
commodities, they are, to a greater extent than goods, socidly
constructed by researchers who study them.

Simultaneous activities (for example, walking and chew-
ing gum) present problems for the collection and analysis of
time-use data. | propose to distinguish between two types of
simultaneous activities; parallel and on call. Parallel simul-
taneous activitiesinclude walking and chewing gum; driving
a car and listening to the radio; and flying in a plane and
reading. On-call (or standby) simultaneous activitiesusually
involveresponsibility for the care of another person (*“moni-
toring,” “watching,” “minding”) in situations in which the
time demands are stochastic. On-call activitiesinclude cook-
ing while caring for achild who is sleeping, cleaning house
while caring for a disabled spouse who isreading, and read-
ing while caring for an elderly parent who iswatching televi-
sion. Anindividual whoison call may engagein other activi-
ties, but the range of activitiesthat are compatiblewith being
on cal is constrained in terms of location and is limited to
activities that may be interrupted. For purposes of data col-
lection and analysis, simultaneous activities can be handled
by defining compound activities (for example, treating walk-
ing and chewing gum as a single activity), but handling si-
multaneous activities in this way would greatly expand the
number of activities. By focusing on alimited number of com-
pound activities (for example, those involving the care of
children and those involving the care of the elderly) and ig-
noring the rest, we may be able to obtain most of the advan-
tages of defining compound activities without creating an
unmanageabl e number of categories.

Joint production

Even when commodities are observable and measurable, com-
modity shadow prices still pose serious problems. Unless
the household technology exhibits constant returns to scale
and no joint production, commodity shadow prices depend
on preferences, as well as on the prices of market goods,
wages rates, and the parameters of the household technol-
ogy. As Pollak and Wachter point out,

Households with different tastes [and the same technology]
will select different commaodity bundles, and, . . . the com-
modity bundles they select will imply different commodity
prices. The unwary economist might attribute some part of
the difference in the [commaodity] consumption pattern of
our two househol dsto these differencesin commodity prices,
but such an interpretation would be highly misleading; the
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differences in commodity prices are a reflection of differ-
ences in tastes, not differences in opportunities.®

Thus, if joint production is pervasive, as Pollak and Wachter
argue that it is, commodity shadow prices are not useful in-
dependent variables. Indeed, despite their prominence in
Becker's theoretical expositions of the household produc-
tion approach, commodity shadow prices have played anin-
significant rolein empirical work.

Joint production arises when a production process or ac-
tivity produces two or more “outputs.” Pollak and Wachter
consider amodel with two processes, one producing a“home
cooked meal” and the other a*clean house.”*® Each process
reguires the input of market goods and time. If the time is
provided by a paid worker from outside the household, then
we can model the situation as involving two “outputs’ or
“commodities’ that enter the utility function: “home cooked
meal” and “clean house.” If, on the other hand, time is pro-
vided by a member of the household—to avoid extraneous
complications, consider aone-person househol d—additional
“commodities” will enter the utility function unlesstheindi-
vidual isindifferent between these uses of time. That is, two
individuals with the same household technologies and the
same preferencesfor “home cooked meal” and “ clean house”
will allocatetheir timedifferently if one of them enjoys*“time
spent cooking” relative to “time spent cleaning” more than
theother. F. Thomas Juster and Frank P. Stafford characterize
such direct preferences for time use as “ process benefits,”
which can be negative (“ disbenefits’) or positive; thereisno
presumption that time spent cooking or cleaning increases
utility. From a technical standpoint, process benefits imply
joint production—instead of two commodities, therearefour:
“home cooked meal,” “clean house,” “time cooking,” and
“time cleaning.”

The number of commodities severely limitsthe number of
activitiesthat an efficient household needsto operate at posi-
tivelevels. More precisely, if there aremcommodities, and if
household technology exhibits constant returns to scale,
then any commaodity vector can be produced efficiently by
operating no more than mactivities at positive levels. Thus,
if there are constant returns to scale and 15 commodities,
then at most 15 activities are required to produce them effi-
ciently. With the number of commodities and activities so
constrained, the commaodity short list is unlikely to include
such specific commodities as “home cooked meal,” “clean
house,” “time cooking,” and “time cleaning.”

Household preferences versus individual
preferences

The assumption that households produce “basic commodities
that directly enter their utility functions’ implicitly assumesthat
households have utility functions. For aone-person household,
this is unobjectionable, but often the focus is on two-person



households. In the years since Becker's 1965 paper was pub-
lished, economists have become increasingly uncomfortable
with modelsthat rely on household utility instead of individu-
as utilities. Bargaining models of marriage allow usto begin
withindividual preferencesrather than household preferences.

The earliest bargaining model s of marriage were coopera-
tive models in which the “threat point” was divorce and the
“private good” over which the spouses bargained was lei-
sure. Bargaining models of marriage stand in contrast to
“common-preference models,” in which households behave
asif they are maximizing household preferences. Resource
pooling provides an empirical test of common-preference
models: if householdsbehave asif they are maximizing a util-
ity function, then which spouse controls resources would
have no effect on househol d behavior—expenditure patterns
and time-use patterns would be unaffected by the distribu-
tion of control over resources between husbands and wives.
Empirical evidence, however, showsthat household expendi-
ture patterns are sensitive to control over resources, imply-
ing the rejection of resource pooling and, hence, al ap-
proaches that assume or entail the existence of a household
utility function.??

Application:
households

housework in one-person

Even for one-person households, we need strong, restrictive
assumptions about preferences to reach strong conclusions
about the effects of changesin wage rates on time all ocation.
For example, suppose individuals derive no process benefits
from time spent in household production or in the market, so
that time is allocated between the household sector and the
market sector solely on the basis of the physical commodities
produced. Suppose further that home production requires
household time, but not market goods. Then the problem of
the consumer reduces to allocating time among household
production, market work, and | ei sure so asto maximize util-
ity. Even under these conditions, additional assumptions
about the structure of preferences are needed to obtain
strong results about the effect of wage changes on time
allocation. Two special cases areinstructive.

Perfect substitutes. Suppose that housecleaning services
available in the market are a perfect substitute for home-
produced cleaning or, more generally, that the home-pro-
duced commodity and the market good are perfect substi-
tutes. With perfect substitutes, an increase in the wage rate
must cause adecrease in time allocated to home production.
The intuition behind this result is that the individua allo-
catestimeto home production, until the marginal product of
home production is driven down to the level at which an
extrahour would producethesamereturninthe market asinthe
home; beyond that point, nonleisure time is alocated to the

market, earning income which is used to purchase the market
good. Furthermore, even with perfect substitutes, theory pre-
dicts only the direction of the change, not its magnitude.

Perfect complements.  If the home-produced commodity, the
market good, and leisure are perfect complements (that is, if
the utility function has fixed coefficients), then utility in-
creases only when all threeincrease simultaneously. Thus, in
response to an increase in the wage rate that is not offset by
areduction in other income, a utility-maximizing individual
decreases time allocated to market work and increases both
timeallocated to home production and timeallocated toleisure.

Theory does not imply that single women and single men
with the sasmewagerateswill allocate the same amount of time
to home production or to other activities. This would be the
case if men and women had identical household technologies
and identical preferences. But if women care more about a
clean house relative to market goods than men do, then this
gender differencein preferencesimpliesacorresponding dif-
ferenceintimeallocation. Similarly, if women and men derive
process benefits from home production and women like
housework relative to market work morethan men do (or dis-
likeit less), then these gender differencesin preferencesim-
ply corresponding gender differences in time allocation. To
incorporate process benefits into the analysis requires ex-
panding the number of arguments in the utility function be-
yond the home-produced commaodity, the market good, and
leisure to include the time devoted to home production and
the time devoted to market work. Gender-related differences
in preferencesimply gender-related differencesintimealloca
tion, but economics generally has little to say about differ-
ences in preferences.

The “gender display,” or “gender construction,” literature
argues that housework is culturally or socially defined as
“women’swork,” while market work (“breadwinning”) isde-
fined as“men’swork.” The literature not only goes on to argue
that women and men internalize these definitions of gender-ap-
propriate activities, but also attempts to explain the sources of
these differences.’® But regardless of their sources, differences
in preferencesimply differencesin patterns of time use.

Application: housework in two-person
households

A starting point for discussing time allocation in two-person
households—consisting of, say, husbands and wives—is to
suppose that each individual is concerned with the samefive
commodities as in the one-person household: the home-pro-
duced commodity, the market good, leisuretime, time devoted
to home production, and time devoted to market work. Inter-
dependent preferences, which arise when one spouse’s util-
ity function depends on the other spouse’s consumption or
time use, complicate the picture. With paternalistic interde-
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pendent preferences, awife may, for example, want her hus-
band to exercise more, because “it's good for him,” even
though he would rather spend his time watching television.
More generally, paternalistic interdependent preferencesare
compatible with each spouse preferring adifferent consump-
tion and time-use pattern for the other spouse than the other
spouse would choose for himself or herself. With nonpater-
nalistic (also called altruistic or nonjudgmental) interde-
pendent preferences, each spouse cares about the other’s
utility. Thus, nonpaternalistic interdependent preferencesre-
spect “consumer sovereignty”: the wife wants her husband
to allocate his time between exercise and television in just
the way he wants to allocate his time between these activi-
ties¥* Plainly, then, preferences are more complex in two-per-
son than in one-person households.

Constraints are also more complex. One new issue isthe
substitutability of the husband’s time and the wife'stimein
household production; the simplest assumption is that they
are perfect substitutes, but this assumption seems implau-
sible and is unsupported by empirical evidence. A second
new issue is the construction of a “household technology”
from the husband’s technology and the wife's technol ogy,
an issue that has not been addressed in either the theoretical
or theempirical literature.

I n two-person househol ds, gender display can accommo-
date the possibility that husbands and wives may care not
only about their own time use, but also about the time use of
their spouses. That is, socialization may go beyond theinter-
nalization of preferences for one’'s own gender-appropriate
behavior and also instill apreference for gender-appropriate
behavior by one's spouse. Such preferences imply that each
spouse’s utility function includes both spouses’ time use.

Finally, if anindividual is concerned with the“fairness’ of
the distribution of housework, then that individual’s utility
function must include both his or her own time use and that
of the spouse. Sociologists have found that, although many
wives spend considerably more time working (that is, doing
market work plus housework) than their husbands, many
wives consider the unequal division “fair.” A concern with
“fairness’ impliesthat individuals have preferences regard-
ing the time allocation of their spouse, as well as their own
timeallocation.’®

Application: parents and homework

Time that parents spend helping children with homework pro-
vides a useful counterpoint to housework because the activity
ismore specific and theoutput is, at least arguably, measurable.
There are two relationshi ps that we might attempt to estimate:

1. The“production” relationship, in which the output isa
measure of school performance and one of the inputsis pa-
rental time, and
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2. The behavioral “supply” relationship, in which parents
allocatetheir time among alternative uses (for example, help-
ing with homework, watching television, cleaning house, or
working for pay).

The production rel ationship determines the return on paren-
tal homework time, just as the wage rate determines the re-
turn on parental time on the job; hence, the production rela-
tionship plays akey rolein estimating the behavioral supply
relationship.

The statistical association between parental homework
time and school outcomes has no clear interpretation, nor is
it obvious a priori whether we should expect a positive or a
negative correlation. To estimate the production rel ationship
between school performance and parental homework timere-
quires specifying and measuring the other inputsinto school
performance. Omitted inputs may lead to biased estimates of
the effect of parental time, unlessthe omitted inputsareinde-
pendent of parental homework time. For example, aproblem
may arise if “good parents’ spend more time on homework
and al so spend moretimetalking with their children at dinner.
If dinner conversation affects school performance and we
fail to measure dinner conversation, then our estimate of the
effect of homework timewill be biased, reflecting not only the
effect of parental homework time, but also the effect of the
correlated portion of dinner conversation. In order to obtain
an unbiased estimate of the effect of parental homework time,
we need data on al of the other variables that determine
school performance, except those that are independent of
parental homework time. These other variables are likely to
include measures of the child’s ability and measures of the
parents' ability and education.

To estimate the production relationship between school
performance and parental homework time also requires rec-
ognizing that parental homework time reflects parental time
allocation decisions. Estimates based on the implicit assump-
tion that parental homework timeisrandomly assigned to chil-
dren are likely to be biased. Instrumental variables, a standard
technique for dealing with thistype of endogeneity, require de-
ciding on appropriate instruments and collecting dataon them.

Supposethat, after estimating the production rel ationship,
we want to estimate the behavioral supply relationships de-
scribing the all ocation of parental time among alternative ac-
tivities. To estimate this behavioral relationship requires
specifying competing uses of time (for example, helping other
children with homework, cleaning house, or working for pay)
and the returns associated with these activities. The pres-
ence of other children in the household may represent addi-
tional demands on parental time; the presence of other adults,
on the other hand, increases the supply of adult time poten-
tially available for meeting those demands.

IN SUM, A THEORETICAL FRAMEWORK for time-use research has



three components:. technol ogy, preferences, and intrahousehold
alocation. Household technology specifies the constraints,
other than market constraints, that define the household's fea-
sible set. Because of the importance of process benefits, the
specification of household technology must allow for joint
production. Individual preferences specify the objective
functionsindividuals seek to maximize; interdependent prefer-
ences are likely in two-person households. An intrahousehold
alocation rule, perhaps derived from an explicit bargaining
model, determinesthedivision of benefitsand burdenswithin
the household. On onecrucial issue, however, the theoretical
framework provides no guidance: theory does not identify
the empirical counterparts of the commodities’ that are pro-
duced by the household technology and that enter individu-
als' utility functions.

To estimate househol d technology, researchers need data
on all outputs and al inputs. For instance, if we want to
estimate the effect on children’s reading comprehension of a
parent reading to them for an additional hour aweek, then we
need a measure of output (for example, of reading compre-
hension or improvement in reading comprehension). This
reading comprehension example suggests two general les-
sons. First, output data imply measurable commaodities, and

ties. Broad global categoriessuch as“ child quality” areunlikely
to be measurable. The second lesson relates to the choice of
inputs. Although estimation might be easier if some children
were randomly assigned to treatmentswith alot of reading and
others assigned to treatments with only a little, data are not
generated by random assignment. Too often, however, dataare
analyzed asif they were generated that way, even though such
an analysisislikely to produce mideading estimates. Omitted
variables are the obvious problem: if parents who read moreto
their children also talk more with their children, and if talking
with children improves their reading comprehension, then
analyzing the data as if reading were a randomly assigned
treatment will overestimate the reading effect by attributing
to it the effects of correlated omitted variables.

To summarize, estimating household technology or the
behavioral relationships determining time all ocation among
activitiesrequirestime-use data, but time-use dataa oneare not
enough. At a 1997 conference in Washington, bc, F. Thomas
Juster, a leading authority on the analysis of time-use data,
rightly disparaged time-use surveys that merely “collect de-
pendent variables.” He is clearly right. Indeed, if time-use
surveys collect only time-use data, then time-use research-
ers can do no more than regress one endogenous variable on

measurable commoditiesimply narrowly defined commodi-  another. J
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