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Abstract

We describe and compare how many hours per weekamoteported looking after children in nine Euiape
countries in 1996. In addition, we explore to whstent cross-country differences in socio-demographarac-
teristics and parental employment contribute tded#nces in maternal time spent looking after ckild The
data are from the 1996 wave of the European Comidausehold Panel for mothers with children untiér
years of age. We find cross-country differenceshim mean number of hours mothers reported lookitey a
children. Only a small portion of these differenceexplained by variation in socio-demographicralgeristics
and employment status. Country-specific policienesl at reconciling parenthood and employment apfmear
explain some of the differences.
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1 Introduction

Few studies have investigated how much time paienEurope spend with their children.
Fewer studies have investigated whether the amafutime differs from country to country.
As more mothers have entered the labour force am@ ichildren are living with single par-
ents, there is concern with how children are céoedTime with parents is considered an in-
vestment in children and is thought to be cruaaldhildren’s cognitive and social-emotional
development and educational outcomes. Indeed, segaed the time parents devote to chil-
dren an important form of intergenerational transfenvealth (e.g. Hill and Stafford, 1985).

In this paper, we document and compare how manyshger week mothers of children less
than 16 years of age reported looking after childrenine European countries in 199Be-
veloping policies aimed at supporting families amdmen’s employment will be aided by
knowledge of the amount of maternal time spentilaplafter children. Additionally, under-
standing what socio-demographic factors and empéoyrfactors are related to the amount of
time mothers spend with children is important. Rinanvestigating differences in maternal
time with children across countries is a step talwannderstanding the impact of policies
aimed at supporting families and employment.

The data for the study are from the 1996 wave efEbhropean Community Household Panel
(ECHP). The European Community Household Panekcisllinformation from nationally
representative samples of households in 14 Europaamtries. We use data from 9 countries
and from households in which all children were urfdyears at the time of the survey.

We find considerable differences across the ninefgan countries in the amount of time
mothers reported looking after children. Howevetya very small amount of these differ-
ences is explained by differences in socio-demdycagharacteristics and employment sta-
tus.

2 Mothers’ time with children

Most empirical investigations on the allocationpafrental time to children have been con-
ducted with national data sets from single coustard mostly for countries other than those
in Europe. Some recent examples include a studpdestralia by Miller and Mulvey (2000),

a study for Canada by Gauthier et al. (2001), dandiss for the United States by Bryant and
Zick (1996a/b), Bianchi (2000), Sandberg and Haff¢2001), and Sayer, Bianchi and Rob-
inson (2004). For Europe, studies with a focusiome tspent in domestic tasks are available

! We focus on mothers’ time with children, as ihEiropean countries mothers are typically chilései-

mary caregivers.
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for Finland (Kirjavainen and Barclay, 1990), Swed@Bustafsson and Kjulin, 1994,
Klevmarken and Stafford, 1999, Hallberg and Klevkear 2002), Switzerland (Sousa-Poza,
Schmid and Widmer, 2001), and the United Kingdomnkins and O’Leary, 1995). The
European studies are based on data gathered wéhedy of instruments, at different points
in time, and from samples with different compogioThe studies also use different defini-
tions of domestic work, not all of which includeetbare of children. As such, these studies
are not well suited to describe and compare howhntimee European mothers spend caring
for children and to examine why the amount of timay differ from country to country.
However, previous time-use studies provide useitdrmation to guide our cross-country
comparison.

Only recently has it become possible to examine tapent caring for children across coun-
tries due to new data sets, such as the Europearm@oity Household Panel (ECHP), the
Multinational Time Use Study (MTUS), and the EurapeHarmonized Time Use Sunfey
The MTUS combines national time-use data colleatedchdustrialized countries since the
1960s. Gauthier, Smeeding and Furstenberg’'s (2804dlysis of the trend in parental time is
based on the MTUS. The authors report mothers rmoatio devote more time to childcare
than fathers, but the gender gap has become smiallesstat has undertaken efforts to har-
monise European time use studies conducted beth@&#hand 2002 resulting in the Europe-
an Harmonized Time Use Survey. Descriptive resodtsed on their collection of national
time use surveys can be found in Eurostat (200dn. dountries are included in this analysis.
It is reported on an average day mothers speribsight %2 hours with children. While both
studies are based on time diaries, they are limtédat they were not collected with exactly
the same instrument for each country in the studies

The ECHP is based on a harmonized survey concgudieS based on the time use infor-
mation available in the ECHP include an analysipatkernal time by Smith (2004), and an
examination of the correlation between self-emplegimand caring for children by Hilde-
brand and Williams (2003). The latter test the higpsis whether self-employed workers
spend more time caring for children than otherseiiThesults provide little support for this
hypothesis. Smith (2004) examines the time fatspent looking after children. Her results
show some socioeconomic characteristics are pebitassociated with paternal time, name-
ly, education level, a working spouse, the numbeshddren, and working part-time. Work-
ing in the private sector and working in small- anddium-sized businesses are negatively
associated with paternal time.

The goal of our cross-country comparison is to gasights into reasons for differences in
maternal time spent looking after children. We asrtda multivariate analysis with correlates
of time use that may differ across countries ton@ra to what extent these correlates are
associated with cross-country differences. Foramst, infants require more time than older
children. Thus, if the age distribution of childrearies from country to country, we would

2 The ESRC Research Centre on Micro-social Chamgeides an overview of national and international

time use studies that are comparable (http:/wvergssex.ac.uk/misoc/timeuse/)
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expect to observe country differences in the aveeagount of time spent by mothers looking
after children.

Our selection of correlates of maternal time witiidren is guided by the neoclassical micro-
economic model of the household (e.g. Becker, 198t extant empirical time use studies.
The microeconomic model of the household is predh@sethe notion that individuals attempt
to generate well-being for themselves and theiilfaby allocating limited financial and time
resources in accordance with their preferencesamailable technology. In the specific focus
of this study, mothers are thought to derive sattsbn from bringing up and enjoying wel-
ladjusted children, from consuming market- and hgmoeluced goods and services, and from
non-work time. Realizing these goals requires nrsthe make decisions about the amount of
time spent caring for children versus earning moaeg about the type and amount of goods
and services to purchase versus produce at homend/ihese decisions involves trade-offs,
since limited resources compete for alternativesudecording to this framework, how much
time a mother spends with her children dependserptice of her time, the prices of goods
and services used, technology, the family’s finah@sources, and the mother’s preferences.
We next present the correlates of mothers’ timasleoking after children that are included
in our multivariate analysis.

3 Correlates of time with children

Number and ages of childrerlow old her children are plays a central rol@imother’s de-
cision on how much time to spend with them. A snghlld greatly enhances the value of a
mother’s time spent at home by creating more oppdrés for joint production and econo-
mies of size. As children grow up, they become ngweds- rather than time-intensive. This
influences the trade-off between working at homa employment. While children are young
and more time-intensive, they reduce women'’s ingerib engage in paid work and find sub-
stitute care until the children are more indepeh@Bryant, 1990). In addition, most parents’
preferences are such that they want to do whatssfbor their children. Children’s physiolog-
ical, cognitive and socio-emotional needs vary ¢g,and their changing needs influence the
kind of care that is most appropriate. There islence that parents select different types of
child care depending on the child’s age (Blau, 19%lbowitz, Waite and Witsberger, 1988;
Ondrich and Spiess, 1998; Veum and Gleason, 1%®t)example, young children are more
likely than older children to be cared for excludwby their parents. Thus, we expect a nega-
tive relationship between the amount of time a ro#pends looking after children and the
age of her children, all else equal. Several aatiiee use studies report that the amount of
time parents spend with child care decreases ddrehibecome older (e.g. Douthitt, 1989;
Gustafsson and Kjulin 1994).

Further, the more children in a family, the morg@apunities there are for joint production
and economies of size, enhancing the value of tbihen's time spent at home. In addition,
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the more children, the more financial resourcegarhave to give up to use substitute care.
Thus, we expect a positive relationship betweenntimaber of children in a household and
the amount of time the mother spends with childiigns expected relationship has been re-
ported in previous empirical time use studies omelstic work (e.g. Jenkins and O’ Leary,
1995; Miller and Mulvey, 2000; Sousa-Poza, Schnmd @idmer, 2001).

Several factors address the availability of subs# for the mother’s time: the number of

adults in the household other than the partnerprtbther’'s marital status, and her partner’s
employment status. By considering the father’'s eyrpent status as a correlate of mothers’
time use, we follow the literature in assuming tiet father’'s employment decision is exoge-
nous to the mother’s child care and employmentsiiats (e.g. Blau and Hagy, 1998; Micha-

lopoulos and Robins, 2000; Michalopoulos et al92)9 This assumption may be inappropri-

ate for some households. Empirical evidence froenUtS. suggests that it was adequate in
national data (Mroz, 1987) in the past.

Adult family membersAdults who share a household with a family aggotential source of
child care. Thus, one might expect mothers to spessl time with children, the more adult
family members there are. At the same time, notyeadult is a qualified provider in the eyes
of the parents or is available as a caregiver. Woteerd to be called upon more for child care
duties than men, but many women are now in therl&roe, and thus not available. While
grandparents may be less likely to have employmesponsibilities, they may have other
restrictions that limit their ability to help wiithild care, such as health problems.

Mother’s marital statusSingle mothers do not have a partner with whorshi@re household
tasks. One, might, therefore, expect single motteisave less time for their children, than
otherwise similar mothers who live with a partrinere is some evidence of a negative rela-
tionship between being a single parent and the amofutime spent with domestic work.
However, estimates of the relationship between dgairsingle parent and amount of time
spent caring for children are mixed. The relatigmss not statistically significantly different
from zero in some studies (Miller and Mulvey, 20@&iusa-Poza et al., 2001), and negative
in another (Sandberg and Hofferth, 2001). Accordm@authier et al. (2001), single mothers
who have at least one child under five spent miane tvith children than married, employed
mothers, but less time than married, non-employethers.

Father's employment statugVhen an employed father lives in the househatdphbviously
has less time available to take care of childrershare other domestic tasks, than when he is
not employed. Gustafsson and Kjulin (1994) reploat tvomen whose husband works spend
more time with child care, ceteris paribus.

Mother’s education levelThe mother’'s education level may affect time tiseugh its im-

pact on productivity in generating home produceddgoand services, lifestyle preferences,
and attitudes and values. Mothers with differentcational backgrounds may also bring dif-
ferent aspirations to child rearing. Some extanetuse studies found more highly educated
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mothers to spend more time with their children.(eldl and Stafford, 1985; Leibowitz, 1974;
Sandberg and Hofferth, 2001), holding other factmrsstant.

Mother’s age Older mothers’ preferences towards time withdrieih may differ from those
of younger mothers, due to differences in values lamowledge influenced by different and
additional life experiences. In addition, more axgece with household tasks is likely to in-
crease household productivity, which may, in timfluence the amount of time spent looking
after children, ceteris paribus.

Evidence on the relationship between mother’s agktiane with children is mixed. Accord-
ing to at least one study, there is a negativeiogiship between mother’'s age and time spent
with children (Gustafsson and Kjulin, 1994). Oth&rsl an inverted U-shaped pattern that
indicates that younger and older women allocate tiese to child care than women between
25 and 34 years of age (Miller and Mulvey, 2000¢t ¥thers do not find a relationship that
differs from zero (Sousa-Poza et al., 2001). Atethstudies took into account the ages of
children who live in the household. As such, theadifindings are unlikely the result of a
life-cycle effect.

Mother is “foreign”. There are cultural differences in attitudes tasachild rearing. Thus,
mothers who are not native to the country in whioky reside may have different attitudes
than native mothers towards spending time withdeéil. In the case of Switzerland, Sousa-
Poza et al. (2001) find that foreign women tendgend more time on housework than Swiss
women. However, with respect to time spent carorgchildren, their estimate distinguishing
foreign and Swiss mothers is not statistically gigantly different from zero.

Family financial resourceslf child care time is a normal good, it increasath increasing

income; it decreases if child care time is an iofegood, all else constant. Thus, if a mother
considers caring for children herself more apputprior desirable, we would expect her to
spend more time with children, the more finanogglaurces her family has, ceteris paribus. In
addition to taking into account family income otlllean the mother’s, we include the moth-
er's earnings in our empirical model. As in theecasfamily income other than the mother’s,
a mother who earns more money than an otherwis@a@ble mother has more opportunity
to spend time with children. She may, for exampla, to free up the time she spends with
household chores by getting help cleaning the houselying on other time saving devices.

Household technologHousework-related technology provides mother$ wie opportunity
to free up some of their time from household chamd have it available to spend with their
children, instead. However, according to Gustafsmath Kjulin’s (1994) results for Sweden,
owning a dishwasher was not statistically signifitarelated to the amount of time mothers
spent caring for children.

Mother’'s employment status. Considering the coneamh interest in the impact of mothers’
employment on time spent looking after children, melude measures of the mother's em-
ployment status in our empirical analysis. Sinceréhare only 24 hours in a day, otherwise
comparable mothers, who are employed, have lesstondevote to the care of their children
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than mothers who do not work for pay. Self-emplogtnaan offer more flexibility with re-
spect to arranging one’s schedule. A mother whseisemployed may, for example, choose
to do some of her work while her children sleephaoe more time with them during the day,
than a mother who works a standard schedule, édnegytlse the same. Nevertheless, even a
self-employed mother has fewer hours in the daylabla to care for her children than a
mother who is not employed.

Not surprisingly, employment status is, indeedgaiicant correlate of child care time in, for
instance, Douthitt’s (1989) study of Canadian digavainen and Barclay’s (1994) compar-
ison of Finish and U.S. households, Bryant and 'Zi¢k996a) study of historical trends in the
time spent caring for children in the U.S., and dkemng and Hofferth’'s (2001) analysis of
changes in children’s time with parents in the Ub&ween 1981 and 1997. At the same time,
Gershuny and Robinson (1988) report for the Ulsat although employed mothers spend
less time in child care than non-employed mothieetween the 1960s and 1980s there has
been an increase in the amount of time employedhenstspend with their children. Bryant
and Zick (1996a) also conclude that, even aftemtpinto account mothers’ increased at-
tachment to the work force, U.S. mothers in twoepafamilies spent more time on child care
per child by the early 1980s than in the mid-1920s.

The economic model sketched above suggests thantoeint of time a mother spends in
market work versus looking after her children airautaneously determined. In contrast,
estimating a model of time with children as a fumctof the mother’'s actual employment
status implicitly assumes that the employment amttl ccare time decisions are not made
simultaneously, but that instead the mother dedmbes much time to spend in paid employ-
ment first before she decides how much time to teet@caring for children.

4 Methods

4.1 Analysis sample

Our analysis is based on data from the Europeann@onty Household Panel. The ECHP is
a large-scale survey organized and funded by thepgan UnioR The purpose of the ECHP
is to gather individual-level information compamtdcross European countries. Topics of
interest include: employment and unemployment egpees, earnings, household wealth,
household expenditures, and household living candit The first wave of ECHP data was
collected in 1994 in twelve countries of the Eump&nion. Additional waves covering up to
15 countries were conducted annually in subsequesits. The most current wave of data
available at the time we conducted our analysisaatiected in 1996. In 1996, the following
countries participated in the survey: Austria, Batg Denmark, Finland, France, Germany,

% For further details see EUROSTAT (1996a,b), Ciéoeau and Verma (1996), Wirtz and Mejer (2002),
http://forum.europa.eu.int/Public/irc/dsis/echpditaiary.

elJTUR, 2006, Vol.3, No. 1 7



Jutta M. Joesch and C. Katharina Spiess: Europeathers'time spent looking after children

Greece, Ireland, Italy, Luxembourg, the Netherla®isrtugal, Spain, and the United King-
dom.

The ECHP data have several advantages. One, inceaclry, the ECHP sample is national-
ly representative of the same population of intenegmely, all private households in the na-
tional territory. Two, the country-specific sampkee relatively large. The number of house-
holds, who participated in the 1996 survey, ramgenf933 in Luxembourg to 7,132 in lItaly.
Three, information on time spent looking after drein is collected from all mothers, rather
than a subset of mothers, such as employed wonmeallyi- and most importantly, it was
intended to conduct the interviews with standardligeestionnaires to make the data directly
comparable across the participating countries.

For the analysis sample, we selected householdsich all children were under 16 years at

the time of the survey. From the remaining sampmesxcluded a small number of cases (less
than five per country) in which more than one motbremore than one father resided in the

household, to avoid an ambiguity in the data on pavents and children in the household are
related.

Missing data reduced the sample usable for analggiscifically, 175 cases had incomplete
information on time spent looking after childrent@tal of 259 additional cases had missing
data on one or more of the following: income, wbhdurs, self-employment status, education
level, marital status, and number of adults livimghe household.

In a few countries, a considerable portion of mathe the ECHP reported not spending any
time looking after children under 16 years of aggart of their normal daily activities. These
countries are: Belgium, Finland, France, and Paitughe ECHP is not the first European
survey to find such a result. Sousa-Poza, Schnddveidmer (2001) report 14% of females
with children under the age of 14 did not spend tamg on child care, according to the 1997
Swiss Labour Force Survey. Gustafsson and KjulB94) note that more than 50% of the
households in their Swedish sample have a valwermaf for time spent on child cAraVhile

it is possible that some mothers spend very litttee looking after children, especially when
the children are older, we were, nevertheless, emec about the relatively large percentage
of mothers who reported not spending any time lloglafter children in these four countries.
Further investigation revealed that, despite indst to the contrary, the ECHP time-use
guestions were not equivalent across all countiiés.therefore excluded from the analysis
the four countries for which the survey questiongime spent looking after children did not
appear comparableln addition, in Italy time spent looking afterilclien was top-coded at 70
hours/week rather than 96 hours/week, as in akrotlountries. As this top-coding impacts

However, it is not clear from Gustafsson and Kjsl manuscript whether the percentage is thiseldoy
households with at least one child under the agevelive years. We note that survey design andviger
guestions influence how many survey respondentsrregpending no time with a particular activity.eTh
results reported in Sousa-Poza, Schmid, and WidmeérGustafsson and Kjulin are mentioned to illustra
that other studies have found zero time spent dd chre. The percentages of no responses in gtadees
are not comparable with ECHP data results.

The English working of the question on time sdeaking after children is provided in Table 1.
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the mean time spent looking after children, we dlad to exclude Italy from the analysis.
Our final sample consists of 7,186 cases.

4.2 Measure of time reported looking after children

Information on time use is typically collected ineoof three ways: with time sampling, with
time diaries, or with retrospective survey question time sampling, study participants are
asked to record the activities they are engageashien a beeper or similar device goes off.
While time sampling provides valid information oovihindividuals spend their time, the data
collection approach is costly and intrusive. In tase of diaries, study participants are asked
to record in detail in time diaries that cover 2sthtime periods how they spend their day,
including activities that may take as little asefiminutes. Diaries have been shown to provide
valid and reliable information on time use (Gershamd Robinson, 1988; Juster and Staf-
ford, 1991). However, cost considerations havetéththe use of time diaries for data collec-
tion. Retrospective survey questions are the mosinton method for collecting time use
information. In this approach, respondents are casxgecall how much time they spent dur-
ing a particular time period in certain activitidéss.some cases this approach has been shown
to generate inaccurate time use information (JwastdrStafford, 1991).

The ECHP collected information on time spent logkafter children through retrospective
survey questions. Each household member 16 yeargeond older was asked whether their
normal daily activities, apart from any job or lmess, includes looking after children without
pay, and the weekly amount of time spent in thisvilg. The questions did not distinguish
between the physical and non-physical care of odmldor between direct care or adult-child
shared time. Adult-child shared time refers to\aiitis other than the direct care of children,
such as children helping parents with householkistds addition, the ECHP survey did not
collect information on the amount of time each adylent looking after each child in the
household, but rather on the total amount of tiraeheadult spent caring for children per
week. Thus, the measure of mothers’ time with cbitdn the ECHP is not optimal, as far as
time use researchers are concerned. On the otimel, k& the best of our knowledge the
ECHP is the only data source with ex ante inpuimuarized time use information based on
recent, nationally representative samples from re¢Veuropean countries. The additional
European time use data mentioned earlier providposx harmonised time use information,
and differ in their approaches to measuring time. BB2cause we focus on a cross-country
comparison of mothers’ time with children, it shbule possible to explore differences in
time use, as long as the survey questions regatidireguse are comparable.

4.3 Measures of correlates of time reported looking after children

As noted, in addition to describing how much timethers in nine European countries re-
ported looking after children, we explore possitdasons for observing differences. We be-
gin this exploration by comparing the average amafirime mothers in different countries

spent looking after children, after controlling foountry differences in socio-demographic
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factors. To the extent that socio-demographic patprn characteristics differ from country to

country, these characteristics may contribute teeobng differences in maternal time use in
the nine countries. We address the number andadgdsldren in the household, the number
of adults who live in the household, family finaaiciesources, the father's employment, the
mother’s marital status, education level and adestiaer the mother is “foreign”, and whether
the household has a dishwasher. The variablesuanmarized in Table 1. Descriptive statis-
tics can be found in Appendix 1.

Table 1
Definition of variables

Variable

Definition

DEPENDENT VARIABLE
Mother’s Time with Chil-

dren
COVARIATES
Mother
Age
17-24 years
25-29 years
30-34 years
35-39 years
40-44 years
45-67 years
Education
Low
Medium
High

Hours/week mother reported looking after childrathout
pay, as part of her normal, daily activities affiarin any job
or business. The English version of the ECHP goeston
time spent looking after children is as followggart from
any job or business, normal activities may inclotieer tasks
such as looking after children or other personaiould like
to ask a few questions on such activities. Do ywesent
daily activities include looking after children, ettner your
own or other, without pay? Roughly how many hoes p
week do you spend looking after childrén?

1 if mother is between 17 and 24 yaldrD otherwise
1 if mother is between 25 and 29 yaldr0) otherwise
Omitted reference category for mothegts

1 if mother is between 35 and 39 yaldrD otherwise
1 if mother is between 40 and 44 yaldrD otherwise
1 if mother is between 45 and 67 yald;D otherwise

Omitted reference category for mother’'s edusati

1 if mother has completed secondary educdt®CED 3)
that began when she was 14-15 years old and statlla
about 3 years, 0 otherwise

1 if mother has completed secondary educdt®@ED 5-7)
that began when she was 17-18 years old, and €ith&ast-
ed at least 3 years and lead to university or padtgte
degree; or (2) lasted about 4 years and lead ssvand not
equivalent to first university degree, O otherwise

elJTUR, 2006, Vol.3, No. 1
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Table 1 (cont.)
Definition of variables

Variable

Definition

Employment Status

Not in labour force
Employed part-time

Employed full-time
Self-employed
Foreign

Single Parent
Variable

Father

Employment Status

Hours worked/week

Self-employed

Household Characteristics

Youngest Child
<1 years

1-2 years
3-5 years
6-12 years

13-15 years
Number of children
Beyond 1 child
Beyond 2 children

Household Size

Income
Work Income

Non-work Income

Dishwasher

Omitted reference categoryrfmther’s employment status
1 if mother works 29 hours/weekess, 0 otherwise

1 if mother works 30 or more hgweek, 0 otherwise

1 if mother is self-employed, 0 ottiee

1 if mother’s nationality differs from tkeeuntry of resi-
dence, 0 otherwise

1 if mother does not live with a part0 otherwise
Definition

Number of hours father workedvpesk
1 if father is self-employed, O othise

1 if youngest child in household is kbss 1 year old,
0 otherwise

1 if youngest child is between 1 & Ié@st3 years old,
0 otherwise

1 if youngest child is between 3 & lé&s1t6 years old,
0 otherwise

1 if youngest child is between 6 & ks 13 years old,
0 otherwise

Omitted reference category for youngjefd's age

0 if HH has 1 child, number of cindd minus 1 otherwise

0 if HH has 1 or 2 children, niembf children minus 2
otherwise

No. of persons 18 years of agedarobther than parents,
who live in household

Yearly household income from work, afmother’'s
earned

income

Yearly household income from soarather than employ-
ment

1 if household has dishwasher, 0 otlserwi
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We represent the number and ages of children wieoiti the household with several varia-
bles, to allow for joint production and economidssize, as well as for differences in care
intensity by the child’s age. The variables measulnether the youngest child is less than 1
year, between 1 and 2, 3 and 6, or 6 and 12 yddrsl oninus the number of children in a
family beyond 1 child, and 2 minus the number ofdrkn in a family beyond 2 children. The
latter two measures address economies of sizespithes. With this specification it is possi-
ble, for instance, that a second child in the fgrhds a different effect on mother’s time spent
looking after children than a third child.

Marital status is measured with a dummy variabs thdicates whether the mother is a sin-
gle parent. The number of adults includes adults e in the household other than the par-
ents. We account for the mother’'s education levigh two dummy variables: whether the
mother has a “high” education level and whethemtimther has a “medium” education level.
The measures of education available in the ECHPbased on the categories developed by
ISCED (the International Standard ClassificationEofucationj. We measure the mother’s
age with 6 dummy variables that cover the age ggdup24, 25-29, 35-39, 40-44, and 45-67
years; the age group 30-34 years is the referestegary. Whether the mother is “foreign” is
represented with a dummy variable that reflectstiadrethe mother’s nationality differs from
the country in which she resides. Similar to Gusstanh and Kjulin (1994), we measure house-
hold technology with a dummy variable that indisatéhether the household has a dishwash-
er. Family financial resources measure: (1) yehadysehold income from work net of the
mother’s, and (2) yearly non-work household incoBath figures are expressed in Euro. We
address the father's employment status with a nmeasfuthe number of hours he worked per
week and whether he is self-employed.

After we present information on the average amaifritme mothers reported looking after
children in the nine countries, controlling for sBdemographic factors, we expand the mul-
tivariate model with measures of the mother's emplent status. Mothers’ employment de-
cisions are influenced by policies related to ptaldeave regulations, the tax treatment of the
“wife’s” earnings, the availability and price of itch care, children’s school schedules (e.g.
Gornick, 1997), to name a few. In our analysis,ame not able to disentangle these effects.
However, we include in the multivariate model measwf her employment status, namely
whether she works part-time (< 30 hours/week) tiole, and whether she is self-employed.
We opted for dummy variables, rather than a cootisumeasure of work hours, because a
considerable number of the mothers were not emgdlay¢he time of the interview.

4.4 Estimation approach

A small number of mothers reported not spending tamg with children. In addition, time
spent looking after children is top-coded at 96reqer week. As a result, the outcome meas-
ure for the multivariate analysis is a limited-degent variable. Consistent with prior anal-

®  See http://www.uis.unesco.org/en/act/act_p/isted.
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yses of time use (e.g. Gustafsson and Kjulin, 1$8®tsa-Poza, Schmid and Widmer, 2001),
we estimated Tobit models of the time mothers riepllooking after children. To account for
left- and right-censoring, we estimated two-linaibit models. We estimated a separate model
for each country, after we estimated and rejeated models with country-unique intercepts
and common slope parameters.

To compare the amount of time mothers reportedihgp&fter children across the nine coun-
tries, controlling for differences in socio-demaga and employment characteristics across
countries, we predicted average times for a “syitheample of mothers. For each country,
the predicted mean represents the average amotimieimothers in country i would spend
looking after children, if they had socio-demograpéind employment characteristics repre-
sentative of the mothers from the nine Europeamit@s. To construct the synthetic sample,
we first pooled the country-specific ECHP data. iWen randomly selected 200 households
from each of the nine countries, for a total of0D,&ouseholds. In the next step, we predicted
for each country, based on its multivariate restitse reported looking after children based
on data from the 1,800 households in the syntisaiicple.

5 Results

5.1 Mean hours/week European mothers reported looki  ng after children

The first row of numbers in Appendix 2 represehs tnean amount of time per week moth-
ers reported looking after children in 1996 by doynThe means in the nine countries range
from a minimum of 37 hours per week to a maximun7 bhours a week. This is a consider-
able difference, even when one considers that thsts®ates do not take into account differ-
ences in the number of children across countrieBpw old the children are, two factors cen-
tral to the amount of time spent looking after dren.

5.2 Predicted mean hours/week looking after childre  n: synthetic sample

Figure 1 displays the sample means together withpredicted means. Predicted mean 1 rep-
resents the average amount of time mothers in eaghtry would have spent looking after
children in 1996, had they had the socio-demographaracteristics of a sample of mothers
representative of the nine European countries.i@setimean 2 includes, in addition, moth-
ers’ employment status. The three sets of meanstandard deviations for each country are
also reported in Appendix 2.
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Figure 1
Hours/week reported looking after children in 1996:
sample and predicted means from 9 European countrge

80
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‘EI Sample Mean @ Predicted Mean 1 B Predicted Mean 2 ‘

Source: European Community Household Panel (ECéiR),illustration.

Several results of interest emerge from a comparigdhe sample and predicted mean val-
ues. One, the first predicted means do differ sona¢virom the sample means, that is, con-
trolling for socio-demographic characteristics nakedifference. The differences range from
less than one minute per week to over 3 hours pekwror instance, if mothers in Ireland
had socio-demographic characteristics represeptativmothers in the nine European coun-
tries, on average, they would spend an estimatete@ier hours per week with children, than
the mothers who lived in Ireland in 1996.

Two, adjusting for mothers’ employment status clenthe differences across countries
some. To continue the earlier example of Irelahd,gap in the difference in time spent look-
ing after children by mothers in Ireland versus Imeo$ in the nine countries increases to an
estimated 3.6 hours after mothers’ employment stetwconsidered. In contrast, for mothers
in the U.K., the time gap decreases from 3.3 tohdurs per week compared to mothers with
characteristics of the nine countries.

53 Multivariate tobit results

Appendix 3 shows two sets of Tobit results for eachintry: estimated coefficients and

standard errors for socio-demographic charactesigtlodel 1), and for socio-demographic

and maternal employment characteristics (ModeR2rording to these results, the estimated
coefficients for the age of the youngest child htneslargest absolute values. The coefficients
are consistently significantly different from zeaod positive. In addition, the younger the

youngest child, the larger the estimated coeffici&he estimates for whether the mother is
employed part-time or full-time are negative angh#icantly different from zero, with the
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exception of one estimate. Moreover, the estimatesmore negative for full-time employ-
ment. There is no consistent pattern for the coiefit estimates of the remaining variables
and many are not statistically significantly diat from zero.

6 Discussion

In this paper, we present and compare the amoumnefmothers in nine European countries
reported looking after children under 16 yearsge¢ an 1996. The findings suggest there are
differences across the nine countries. When we italceaccount differences at the micro-

level, that is, socio-demographic characteristicd parental employment status, the cross-
country differences in time mothers reported loglkarfiter children are not well explained.

There are several reasons why the differences slcmsntries may not be well explained.
Beginning with the measure of time spent lookingerathildren, it is still possible that the
ECHP interview questions used to elicit time udermation are interpreted differently by
respondents from different countries, despite estteneffort by Eurostat to achieve “input
harmonization”. Related to this point is the po#isjbthat social desirability influenced
mothers’ reports of time spent looking after chelalr If there are cultural differences in atti-
tudes about child rearing, it is likely that theemt of social desirability differs systematically
across countries, influencing the time reportechspmoking after children. According to the
European Harmonized Time Use Survey (Eurostat, R@0dthers in the UK also spent more
time with their children than mothers in Germanlyqat 58 versus 46 hours per week. We are
not aware of any other study that covers a refergmear close to the one analysed here and
that includes more than two of the nine countrgggesented in the current analysis.

If the measure of time spent looking after childremomparable across countries, the socio-
demographic and employment characteristics we dersil in the multivariate model are not
well suited to explain differences in the amountiofe mothers reported looking after chil-
dren. There are two obvious domains that are nutuoad by our multivariate models: cultur-
al differences with respect to child rearing anffedénces in policies that may impact par-
ents’ employment and child care decisions.

The nine European countries do in fact differ widlspect to such policies. For instance,
Germany and Austria are both countries that oftatively extensive parental leave periods
(Missoc, 2006; Gornich and Meyers, 2003). Howeasrthe percentage of mothers with chil-
dren in the appropriate age groups is relativelglsm the countries considered in this analy-
sis (see Appendix 1), differences in parental lgaslicies can hardly explain the differences
in time reported looking after children across ¢bantries.

Another policy explanation might be the provisiohabild care. Among the countries in-
cluded in our analysis, child care provision raes highest in Denmark (this is true for chil-
dren in all age groups); whereas countries sudretd, Greece and Spain are characterized
by substantially lower child care provision rat&ECD, 2001). To the extent that the avail-
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ability and cost of child care influence mothersi@oyment status, this effect is included
indirectly in our analysis. However, if parents whave the option to use child care do so
when the mother is not employed, it could explaams of the variation in time reported

looking after children across the countfieBor mothers with older children, differences in
school schedules might play a role in explainingssrcountry differences. In Germany and
Austria, for instance, children usually go homelforch (Gornick and Meyers, 2003), which

most probably increases the time mothers repodeking after children.

Working time regulations also differ across Euroj¢hile we control for the mother’s
fulltime and part-time work status, we do not haviermation on the extent mothers can ar-
range their work hours during the day due to fleetipolicies (Gornick and Meyers, 2003).
Mothers with more flexible schedules can more gaimbine work and family life. Among
working mothers, we would expect that those witbeas to more flexible work hours spend
more time looking after children. However, to theeat that flextime induces women to enter
the labor force, it will decrease the amount ofetimothers spend with children. Countries
with relatively “family-friendly” work schedules arthe Netherlands and the Scandinavian
countries. Mothers’ labour force participation seat@e much higher in the Scandinavian
countries, and mothers are also considerably nikeby Ito work full-time in the Scandinavi-
an countries than in the Netherlands.

As these examples demonstrate, one particularypdiiected at combining parenting and
employment is unlikely to explain the observedatighces in time spent looking after chil-
dren across the nine countries. What is neededadsts a measure that captures the mix of
policies available in each country aimed at redorgiemployment and parenthood. Welfare
state regimes as defined by Esping-Andersen (18€02802) represent one approach that
captures such a policy mix. Smith (2003) examinbstier fathers’ time spent looking after
children can be explained by these welfare regirBé& concludes “no immediate patterns
were evident, suggesting that the idea of diffemintry types cannot be easily applied to
these results” (Smith, 2004, p.23).

To examine the role of policy mix, we built on woby Gornick and Meyers (1997 and

2003), who developed an index based on policietaforly leave, work time, care and educa-
tion of young children, and school scheduling. To knowledge, theirs is the only index that
measures numerically to what extent governmentiesliaddress combining family and work
in different countries. This index does not includlgstria, Ireland, Spain, and Greece, how-
ever. After comparing policies on parental leaveldccare, and work time (Cizek and Rich-

ter, 2004; Immervoll and Barber, 2005; Missoc, 200&CD, 2001 and 2002), we concluded
that there are likely to be small differences ia thdex for Austria versus Germany and the
United Kingdom versus Ireland. For Greece and Speenconstructed index values following

Gornick and Meyer.

" In earlier versions of the models, we includedemsure of the provision of publicly funded chitte This

information did not change our results, and theade itself was not statistically significant.
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Figure 2 shows mean hours mothers reported lockitey children and the value of the pol-

icy index for eight of the nine countries represéenin our analysis. A higher value on the
index indicates a country has more policies for oimng parenthood and employment. Fig-

ure 2 suggests that mothers reported spendingitmesdooking after children when it is easier

for them to reconcile motherhood and paid work. ideer, there are two countries where this
conclusion does not apply: Spain and Greece. Ahdareece has a relatively low value for

the policy index, Greece mothers reported the lbwgsrage amount of time looking after

children. For these two countries additional exateoms are needed to explain differences in
the time mothers reported looking after children.

Figure 2
Hours/week mothers reported looking after childrenin 1996 and
policies to reconcile parenthood and employment fo8 European countries
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Hours/Week Looking after Children
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Note: The policy index value for countries showmparentheses was constructed by the authors
Source: European Community Household Panel (ECbiR),illustration.

Apart from policies that offer substitutes for thnther’s time, differences in informal care
arrangements, in particular care by relatives, prayide one explanation. For instance, if a
grandmother lives in or close to the household \gidndchildren, she may provide care for
the grandchildren in lieu of the mother. For Eurapes difficult to test this hypothesis empir-
ically due to a lack of appropriate datAnalyses by lacovou (2002 and 2004) on the living

8 While our analysis controls for the number of l&glother than the parents in the household, itsduat

address the number of care providers per se. Fongle, we do not know whether a grandmother ordyran
father in the household provides care.
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arrangements of older Europeans are suggestiveeewHer results show a higher percent-
age of older women provide care in southern thathetn European countries. Thus, infor-

mal care arrangements may take the place of moih&seece and Spain. This conclusion is
consistent with first results from the new SHAREad& hese results show that grandmothers
in Greece, Italy and, to a lesser extent, Spaimégmeore time caring for grandchildren than

grandmothers in central and northern European desn{Croda and Gonzalez- Chapela,

2005).

In conclusion, this paper provides a first comparisf the amount of time mothers in nine
European countries reported looking after childweder 16 years old. In addition, it offers a
first step towards explaining observed differenicethis use of time. Our results indicate dif-
ferences in socio-economic composition are insigfficto explain differences across the nine
countries. We present empirical evidence that cgtspecific policies to reconcile
parenthood and employment may help to explain sofrtbe differences. Further research
may want to examine whether the amount of timeefatispend with children, variation in the
living arrangements of families, question wordisggial desirability, and differences in cul-
ture related to child rearing provide explanatitorsthe observed differences. This is of inter-
est, as the time parents spend with their chiliseronsidered important for children’s devel-
opment.
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Appendix
Appendix 1
Descriptive statistics by country
A D DK E G IR L NL UK
Austria Germany Denmark Spain Greece Ireland Luxemburg Netherlands United K.
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Mother
Age
- 17 to 24 years 0.05 (0.22) 002 (0.15) 0.04 (0.20) 004 (0.19) 0.07 (026) 0.07 (025 0.01 (0.12) 0.01 (0.11) 0.04 (0.21)
- 25 to 29 years 0.18 (0.38) 0.12 (0.32) 0.15 (0.36) 0.14 (0.35) 0.20 (0.40) 0.13 (0.34) 0.15 (0.36) 0.11 (0.32) 0.17 (0.38)
- 30 to 34 years 0.37 (0.48) 032 (047) 033 (047) 033 (047) 031 (046) 026 (044) 030 (046) 027 (045 033 (047
- 35 to 39 years 025 (0.43) 033 (047) 028 (0.45) 032 (047) 024 (043) 033 (047) 030 (046) 036 (0.48) 028 (0.45)
- 40 to 44 years 0.11 (0.31) 0.15 (0.36) 0.13 (0.34) 0.12 (0.32) 0.11 (0.31) 0.14 (0.34) 0.20 (0.40) 0.19 (0.39) 0.12 (0.33)
- 45 to 67 years 0.04 (0.20) 0.05 (0.22 0.06 (0.25) 0.05 (0.21) 0.07 (0.25) 0.07 (0.26) 0.02 (0.16) 0.05 (0.21) 0.05 (0.22
Education
- Medium 0.66 (0.48) 0.58 (0.49) 0.40 (0.49) 021 (0.41) 0.33 (047) 0.48 (0.50) 0.31 (047) 0.60 (0.49) 0.42 (0.49)
- High 0.09 (0.29) 0.17 (0.38) 042 (0.49) 022 (041) 028 (045 013 (0.34) 0.14 (035 019 (039 022 (041)
Employment
- Part-time 0.26 (0.44) 032 (047) 011 (0.31) 0.07 (0.26) 0.10 (0.29) 023 (042) 029 (0.46) 048 (0.50) 033 (047
- Full-time 040 (0.49) 028 (045 066 (047) 029 (045 035 (048 025 (044) 034 (048) 0.10 (0.30) 0.28 (049
- Self-employed 0.10 (0.29) 0.03 (0.18) 0.03 (0.16) 0.06 (0.23) 0.08 (027) 0.03 (0.17) 0.04 (021) 0.05 (0.21) 0.07 (0.26)
Foreign 0.07 (026) 004 (0.20) 0.03 (0.17) 001 (0.10) 002 (0.12) 002 (0.13) 040 (049) 002 (0.13) 0.03 (0.18)
Single Parent 0.09 (0.29) 0.11 (0.31) 0.12 (0.33) 0.03 (0.17) 0.03 (0.16) 0.06 (0.25) 0.07 (0.26) 0.06 (0.24) 0.17 (0.37)

Source: European Community Household Panel (ECbif),calculation.
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Appendix 1 (cont.)
Descriptive statistics by country

A D DK E G IR L NL UK
Austria Germany Denmark Spain Greece Ireland Luxemburg Netherlands United K.
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Father
Employment
- Hours/week 39.13 (21.6) 37.58 (18.7) 3435 (18.6) 37.38 (20.8) 42.81 (184) 35.63 (23.7) 37.39 (15.9) 38.14 (l6.6) 3583 (24.4)
- Self-employed 0.12 (0.32) 0.08 (0.27) 0.07 (0.25) 0.18 (0.38) 0.38 (0.48) 021 (041) 0.09 (0.28) 0.07 (0.26) 0.14 (0.35)
Household
Youngest Child
- <1 year 0.07 (0.25) 0.03 (0.16) 0.03 (0.17) 0.07 (0.25) 0.09 (0.29) 0.11 (0.31) 0.06 (0.24) 0.04 (020) 0.11 (0.31)
- 1 to 2 years 0.19 (0.39) 0.12 (0.33) 0.28 (0.45) 021 (041) 0.18 (0.38) 26 (044) 019 (0.39) 024 (043) 020 (0.40)
- 3 to 5 years 0.25 (0.43) 26 (0.44) 028 (045) 027 (044) 024 (043) 030 (0.46) 29 (045) 023 (042) 026 (044
- 6 to 12 years 041 (0.49) 050 (0.50) 033 (0.47) 039 (049 040 (0.49) 29 (0.45) 040 (0.49) 043 (0.50) 038 (0.48)
No. of Children
- Beyond 1 child 0.84 (0.82) 0.78 (0.84) 0.76 (0.77 0.70 (0.66) 0.79 (0.66) 26 (1.08) 084 (0.76) 099 (0.80) 093 (0.85)
- Beyond 2 children (0.53) 0.19 (0.55) 0.17 (0.46) 0.10 (0.33) 0.12 (0.37) 0.53 (0.83) 021 (044) 026 (0.54) 026 (0.57)
Household Size 0.29 (0.77) 0.03 (0.21) 0.01 (0.08) 024 (0.75) 0.32 (0.70) 0.20 (0.70) 0.13 (0.43) 0.0l (0.09) 0.04 (0.27)
Income (1,000 Euro)
- Work income 18.43 (13.25) 20.95 (15.78) 18.42 (11.95) 10.89 (8.60) 10.10 (6.52) 14.58 (17.55) 27.59 (17.51) 18.74 (16.99) 13.76 (13.07)
- Non-work income 1.04 (3.87) 1.02 (3.67) 057 (2.34) 038 (233 062 (L.77 0.24 (1.59) 0.88 (2.69) 034 (1.89) 0.55 (2.39)
Dishwasher 0.67 (0.47) 0.64 (0.48) 0.62 (0.49) 021 (041) 0.33 (0.47) 035 (048 073 (045 040 (049 032 (047
Sample Size 697 794 552 1,272 1,030 747 204 1,055 835

Source: European Community Household Panel (ECéii),calculation.
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Appendix 2

Hours/week mothers reported looking after childrenin 1996: ECHP sample and predicted means for 9 Eupean countries

A D DK E G IR L NL UK

Austria Germany  Denmark Spain Greece Ireland Luxem- Nether- United K.
burg lands
Sample Mean 54.88 50.45 4527 52.71 36.79 66.28 43.97 57.77 71.17
(28.38) (24.63) (29.61) (27.38) (18.72) (27.50) (24.71) (25.08) (28.02)
Predicted Mean 1 54.80 52.56 4455 52.62 39.76 63.58 43.96 59.08 67.86
(14.70) (12.79) (17.04) (14.01) (7.70) (14.11) (16.91) (13.46) (13.32)
Predicted Mean 2 55.63 51.66 4591 50.84 38.14 62.69 44.23 53.95 68.44
(15.50) (13.77) (18.26) (15.91) (8.48) (16.45) (17.26) (18.55) (14.47)
Source: European Community Household Panel (EC8ii),calculation.
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Appendix 3
Mother’s time spent looking after children in 1996:tobit estimates
Variable A A D D DK DK E E G G
Model 1 Model 2 Model 1 Maodel 2 Model 1 Model 2 Model 1 Model 2 Model 1 Maodel 2
Mother
Age
- 17-24 years -1.65 -.66 14.70* 12.88* 7.72 5.54 7.92 4.21 1.92 98
(5.08) (4.98) (3.82) (5.33) (7.84) (7.69) (450 (4.23) (2.50) (2.43)
-23-29 years 93 10 325 243 5.62 320 1.73 52 -1.47 -1.44
(3.01) (2.94) (2.84) (2.71) (4.47) (4.41) (2.62) (2.46) (1.6) (1.61)
- 35-39 years -1.54 -1.65 -4.30%* -4.73* -5.89 -6.08 -.61 -.004 1.16 1.69
(2.62) (2.56) (2.15) (2.03) (3.78) (3.72) (2.06) (1.94) (1.52) (1.48)
- 40-44 years -7.44 % -8.30* -3.67 -4.91 -11.81%* -11.12% -5.33 -3.72 =75 03
(3.61) (3.33) (2.77) (2.63) (53.26) (5.17) (2.89) (2.72) (2.09) (2.01)
- 43-67 years -6.01 -7.05 -1.01 -6.10 -16.23%* -1592+= -14 32 -14.20%* -1.26 -1.53
(5.23) (5.18) (4.28) (4.13) (7.22) (7.10) (4.38) 4.11) (2.54) (2.43)
Education
- Medinm -3.65 -2.53 =35 02 -3.11 -1.77 -3.64 -.14 151 256*
(2.38) (2.34) (1.98) (1.90) (4.10) (4.05) (2.109 (2.00) (1.38) (1.34)
- High -1.63 .87 -6.79 ** -2.67 1.21 429 -6.96** 1.79 -3.20¢ .39
(3.90) (3.88) (2.62) (2.58) (421 (4.20) (2243 (2.24) (1.53) (1.58)
Foreign -3.86 -3.60 -2 .64 -6.04 94 1.01 2.17 220 - 13 -2.53
(4.04) (3.98) (4.20) (4.02) (8.76) (8.71) (8.28) (7.73) (447 (4.33)
Single Parent 439 485 437 312 12.07* 12.55% 747 11.76* -1.19 1.04
(451 (4.41) (3.96) (3.77) (6.26) (6.15) (3.10) (4.79) (3.90) (3.79)
Employment
- Emploved part-tume -7.04 #* -9 16%* -7.80 -12.36%* -7.85%*
(2.37) (1.98) (5.36) (2.98) (2.00)
- Emploved full-time -11.47 %% -18 35 %* -14 55 %* -21.93 = -8.57**
(2.44) (2.13) (3.61) (2.000) (1.29)
- Self-employed -5.00 79 -19.00= -4.95 -451*
(3.70) (4.48) (9.35) (3.60) (2.10)
Father
- Work hours/week 04 06 03 .01 20 25= 1G 6= -03 -0
(.07 (.06) (.07) 07y (.12) .12) (.05) (.05 (.04) .04
- Self-employed -8.00* -6.71 -2.42 04 -1.02 -3.48 -10.73 ** -0 10 ** -1.98 -1.48
(3.59) (3.33) (3.36) (3.22) (6.02) (6.04) (2.32) (2.20) (1.34) (1.30)
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Appendix 3 (cont.)
Mother’s time spent looking after children in 1996:tobit estimates

Variable IR IR L L NL NL UK UK
Model 1 Moadel 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Mother
Age
- 17-24 years 89 246 -92 -5.84 538 6.77* 2211% 14.17
(7.03) (6.72) (12.59) (12.19) (747 (6.98) (9.90) (9.67)
- 25-29 years 456 3.58 405 -2.52 422 239 13.01= 10.68 *
4.71) (4.48) (4.89) (4.70) (2.87) (2.68) (5.26) (5.12)
- 35-39 years T4 -6.37 -5.77 -6.42 -1.49 -2.7 6.71 787
(3.59) (3.42) (4.10) (3.97) (2.14) (2.00) (4.39 4.27
- 40-44 years 597 -5.33 -40 -1.41 573 Z7.43 -.56 1.30
(4.68) (4.45) (5.01) (4.82) (2.67) (2.49) (5.86) (5.72)
- 45-67 years -19.62 #* S17.33 % -11.65 -12.96 -11.02* -14 84 #* -7.97 -6.76
(5.91) (5.63) (10.33) (10.08) (428) (4.00) (8.89) (8.62)
Education
- Medium 43 463 7 1.66 46 1.38 33 312
(3.17) (3.08) (3.44) (3.32) (1.98) (1.86) (3.92) (3.83)
- High -5.50 2.09 9.70* 421 -7.83 v -337 -3.66 -.08
(4.64) (4.54) (4.83) (4.83) (2.36) (2.45) (4.85) (4.82)
Foreign -10.14 -10.98 -10.20%* -T15* 645 8.23 25 7T -23 .94 ®=
(10.22) (9.70) (3.44) (337 (3.87) (5.48) (8.91) (8.64)
Single Parent 25 30w 24 48 ** 1488 15.30* 14 46%* 11.03 ** 21.79%* 18,537 %=
(6.32) (6.02) (7.78) (7.45) (4.15) (3.89) (6.24) (6.09)
Employment
- Emploved part-time -0 4p** -8.38% -65.82 ** -21.15%=
(3.30) (3.57) (1.60) (4.09)
- Employed full-time -25.64 % -16.04 *= -31.68 %% -26.51 %=
(3.30) (3.90) (2.66) (4.52)
- Self-emploved 7.13 13 5.99 20
(7.50) (7.02) (3.61) (6.43)
Father
- Work hours/week 01 02 25 16 15* 07 19 27T =
(.08) (.08) (.13) (.15) (.06) (.06) (.10) (109
- Self-employed -385 -1.72 -16.08 -8.61 -2.51 2.00 -6.76 -6.87
(3.89) (3.72) (6.05) (6.07) (331 (3.15) (4.90) (4.85)
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Appendix 3 (cont.)
Mother’s time spent looking after children in 1996:tobit estimates

Variable A A D D DK DK E E G G
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Household
Youngesrt Child
- =1 year 52 73 %% 3328 ** 39 42 #* 30.03 =* 8193 %= T8O2 ** 62.56 %% 61.69%* 26.10%* 2526%*
(3.71) (3.57) (6.19) (6.00) (10.83) (10.62) (3.09) (4.78) (3.02) (2.93)
- 1-2 years 46 .40 ** 4547 ** 31.19%* 24 50 =* 5660 ** 3539 %% 47 48 ** 45 88 =* 21.61%=* 2046 %=
(4.65) (4.23) (4.21) (4.09) (7.36) (7.24) (4.23) (3.97) (2.72) (2.63)
- 3-5 years 33.00** 3111 %* 2773 *x* 22 83 ** 43 36%* 4351 ** 42 94 42 55 16.28 *=* 1596 %=
(4.36) (4.28) (3.62) (3.50) (7.10) (6.98) (4.02) (3.77) (2.50) (2.41)
- 6-12 years 200 43 = 20.29 ** 13.92 =* 11.47=* 3628 ** 36.82 ** 3421 ** 33.59=* 10.43 *= 10 44 %=
(3.89) (3.81) (324) (3.10) (6.44) (6.34) (3.80) (3.57) (2.23) (2.18)
Number of children
- Beyond 1 child 3.30 246 486* 311 8.17% 597 223 94 93 1.02
(2.34) (2.30) (1.92) (1.84) (3.28) (3.25) (1.82) (1.71) (1.31) (1.27)
- Beyond 2 children -.80 -24 -99 12 -8.77 -6.09 -13 -58 63 20
(3.40) (3.33) (2.77) (2.63) (5.21) (3.16) (3.38) (3.17) (2.21) (2.14)
Household Size -4 87 -3.93 %% =51 -1.77 -10.86 -15.76 -2.50* -2.34* E R -3 .82 %=
(1.34) (1.34) (3.87) (3.70) (17.04) (16.66) (1.14) (1.08) (83) (81)
Income
- Work Income 17* 12 10 03 - 06 - 08 =11 -16 14 10
(.09 (.08) .07y (.06) (17 17 (.11) (.11} (.09 (.09)
- Non-work Income 22 20 13 14 =26 -.24 -07 -007 =20 -15
(.23) (.23) (23) (22) (71 (.69) (.36) (.34) (33) (32)
Dishwasher -02 16 392* 381* 2.67 522 274 563 ** -1.05 -79
(2.23) (2.19) (1.85) (1.78) (3.22) (321) (222) (2.09) 1.29) (1.23)
Constant 24 34 % 31.17 24.9] =* 39076 ** -7.61 T4 11.13 ** 18.30=* 24 .54 %= 26.56**
(3.21) (3.29) (4.62) (4.73) (8.42) (8.46) (4.20) (3.97) (2.84) (2.78)
Log likelihood -3087.0 -3071.6 -3404.6 -3367.8 -2187.6 -2176.5 -3291.4 -52188 -4306.8 -4273.7
Pseudo R’ 037 042 032 042 042 047 032 045 022 030
Observed mean 54.88 34.88 30.45 3045 45.27 45.27 32.71 32.71 36.79 36.79
(28.38) (28.38) (24 .63) (24.63) (29.62) (29.62) (27.38) (27.38) (18.72) (18.72)
Predicted mean 3364 33.68 50.65 30.66 4554 4535 5227 5238 3673 36.76
(14 44) (15.18) (12.24) (13.86) (15.99) (16.80) {13.50) (15.72) (7.82) (8.88)
N 697 697 794 794 332 352 1272 1272 1030 1030
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Appendix 3 (cont.)
Mother’s time spent looking after children in 1996:tobit estimates

Variable IR IR L L NL NL UK UK
Model 1 Model 2 Maodel 1 Model 2 Model 1 Model 2 Moadel 1 Model 2
Household
Youngest Child
- < 1 year 55.47 w* 3637w 3827 =* 3803 %= 39 25 40,33 ** 63.01=* 61.58 %=
(8.07) (7.68) (9.16) (8.85) 3.68) (5.31) (10.77) (10.48)
- 1-2 years 47 74 ** 307G ** 3893 =* 3494 *= 3125 27.95 %% 34 44 == 31.00 %=
(7.200 (6.87) (7.86) (7.62) (4.15) (3.88) (9.45) (9.18)
- 3-5 years 43.15%* 4576 ** 20937 =* 26.96 %= 21.76%* 18.66 ** 20 .80 =* 27.10 %=
(6.95) (6.62) (7.29) (7.04) (4.03) 3.7 (8.92) (8.68)
- 6-12 years 36.62 ** 39 28 w* 12.74 = 1033 12 35%* 1043 ** 12.86 13.63
(6.63) (6.31) (6.52) (6.30) (3.62) (3.38) (8.14) (7.90)
Number of children
- Bevond 1 child 5.06 1.33 941 =* J32* 517 331 10,15 ** T74=
(3.38) (3.44) (3.39) (3.29 (2.01) (1.89) (3.89) (3.83)
- Bevond 2 children 1.00 239 -5.77 -4.88 25 1.20 -3.30 312
(4.47) (4.25) (5.63) (541 (2.80) (2.61) (5.87) (5.76)
Household Size -2.97 -2.84 -801*% -691* 7.54 249 -12.37 -11.06
(231) (2.19) (3.59) (3.45) (881) (8.23) (6.72) (6.53)
Income
- Work Income 25 13 07 09 A1* 08 -.08 -.16
(.13) .10 (.12) (.11) (.035) (.05 (.16) (.16)
- Non-work Income -.03 -.31 -95 o1 -.13 =33 -.88 -93
(.81) (77 (.53) (53 (42) (.39 (.70) (.66)
Dishwasher -0 48w -7.86** 1024 =* 1082 *= 3 3gx -1.56 =26 -04
(3.23) (3.06) (3.53) (3.38) (1.64) (1.54) (3.95) (3.86)
Constant 27.90 ** 34 04wk 845 21.13% 30 45 % 43 14 ** 40.80 5495
(7.15) (6.90) (9.30) (9.43) (4.85) 4.67) (9.73) (9.72)
Log likelihood -2672.0 -2642.8 -843 8 -8374 -4399.0 43325 -25674 2546 4
Pseudo R? 032 042 061 071 028 043 030 038
Observed mean 66.28 66.28 4397 4397 37.97 37.77 T1.17 7117
(27.50) (27.50) (24.71) (24.71) (25.08) (25.08) (28.01) (28.01)
Predicted mean 66.77 66.79 43 64 4363 3826 5829 71.76 7174
(1327 (15.11) (15.98) (16.89) (11.79) (14.07) (11.90) (13.15)
N 747 747 204 204 1055 1055 835 335
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1 Introduction

Since the early 1970s, Danish women have incretimed paid working hours dramatically,
while men’s paid working hours have decreased (lesuand Sjgrup, 2003). According to
paid working hours, the gap between Danish menvaorden is therefore closing. However,
several analyses have shown that men and womestilafar from equal in wages and career
opportunities (Datta Gupta and Rothstein, 2001, lamdten, 2001). A suggested explanation
for this inequality is that women are mainly resgibte for the unpaid work. Looking at the
combined workload of both paid and unpaid work, Blarmen and women work approxi-
mately the same number of hours, as the differenpaid work hours is almost exactly offset
by the difference in unpaid work hours (Lausten &parup, 2003). Hence, equality in the
labour market cannot be separated from equalitiyinviamilies.

The purpose of this paper is to study the allocatib working time in Danish couples. To
gain more insight into the mechanisms driving tistrgbution of time, we use data from the
Danish Time Use Survey 2001. When looking at wagkime, we consider the total work-
load, i.e. both paid and unpaid work. In the ecoetrim analysis, we estimate the time used
on the different work activities. In particular, ve@amine the interactions between the differ-
ent work activities, both for the individual andtinn the couple. The time budget constraint
is by nature very strict (a day and a night cossi$t24 hours), and for many working couples
making the ‘time ends’ meet — especially if theydgoung children — is difficult. However,
being in a couple also implies that more combimetiéor the intra-household allocation of
work tasks are available — concerning paid workisesvork, and childcare.

Our focus here is to investigate the predictiormmfrdifferent theories about the intra-
household division of work: comparative advantdggrgaining, assortative mating, and ‘do-
ing gender’, using the actual time use distributddrDanish couples. We estimate a model
that includes three different types of interacti@orsindividuals and for couples, and name the
three ‘own-time substitution’, ‘cross-spouse/sancéivly substitution’, and ‘crossspouse/
different activity substitution’. As our data isoss-sectional, we are not able to analyse ef-
fects and changes over time; rather, we offer arg#sn of the situation at one point in time.
However, the observed correlations are named sutistis for the sake of expositional
clarity.

We analyse two different sets of intra-householdkwbstributions. First, we study the inter-
action between paid and unpaid work, defined asatk taking place within the household.
Second, we split the unpaid work into housework ahificare and investigate whether a
structural difference exists between housework @nldicare. The rationale behind this split
is that the utility associated with childcare iffefient from the utility generated by ordinary
housework. Whereas many analyses combine housearatkchildcare, we distinguish b
tween the two and analyse whether this distincibects the results.
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Not much previous work has combined labour suppliside and inside the household.
Hochschild has characterised the relationship betweorking time and family time as ‘the
time bind’, i.e. the phenomenon of working scheduleadually coming to characterise all
parts of life, especially when both parents arekimgy (Hochschild, 1997). Hessing (1994)
analyses the ways in which women organise theesliaround their many tasks. Presser
(1994) shows that variations in employment schedale significant determinants of a hus-
band’s share in traditional female household taGksk (1999) shows that women’s working
time in the labour market and in home productiotivdaes is affected by human capital,
household income and demographics, and communitpria The effect of housework on
wages earned in the market has been studied bylHargl Stratton (2002) and Bonke, Datta
Gupta and Smith (2003). In contrast to these ssudier study simultaneously considers both
spouses and both the paid and unpaid work. Thssjédmlooking at the individual time allo-
cation between paid and unpaid work, we also lddkaintra-household allocation of time.

The paper is organised as follows: Section 2 intced the theoretical framework and the
specification of the interactions of interest. $@tB sets up the econometric framework, and
section 4 discusses the data. Results from therm@panalysis on market and unpaid work
appear in section 5. Section 6 presents analysedirdj unpaid work into housework and
childcare. Concluding remarks are in section 7.

2 Theoretical background and specification

The starting point for every time allocation an&ys the time budget constraint that each
individual faces - the 24 hours of a day that nedid&gling among work, leisure and sleep.
The typical utility maximising problem thus inclusléhe maximisation of utility from leisure
as well as maximisation of utility from goods pradd either in the market or at home subject
to this 24-hour time budget constraint. Because isma limited resource, a negative trade-off
for the individual between work outside the homd arork within the home is a natural co
sequence of this traditional Becker time-allocatioodel (Becker, 1965).

Apart from the basic time budget constraint, a neindf theories offer explanations for the
intra-household allocation of time. In this papee consider the suppositions of bargaining,
comparative advantages, assortative mating, andddgender’. Each of these theories im-
plies a certain behaviour concerning the interactietween the spouses’ time uses for differ-
ent work activities.

A common model for the intra-household allocatiétiroe is the collective bargaining model
with sharing rules — ‘bargaining’ for short (Chiapp 1997). In this model, spouses bargain
about the division of labour tasks in a way thategithe spouse with the highest bargaining
power the lower share of housework. In practicegdiaing power is often proxied by posi-
tion in the labour market, so that the spouse thighhighest ‘labour market value’ is expected
to have the highest bargaining power. For instaBd&nan et al. (2003) uses relative wages
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as an indicator of bargaining power; and, because an average have higher wages, this
indicator explains why women do relatively more $ework.

Another possibility is that comparative advantagley a role in the intra-household division
of labour. According to this theory, the spousescgise, with each doing the largest relative
share of the work where he or she has the higleéstive productivity. Thus, if the man is
more productive in the labour market and the womanore productive in the home, then the
optimal choice is for the household to allocaterésources so that the man does the largest
share of the paid work while the woman does thgelstr share of the unpaid work (Becker,
1994; Fafchamps and Quisumbing, 2003).

Although the arguments in the bargaining theory ianithe comparative advantage theory are
not the same, the two theories produce the sanaiécpoms about the interaction between the
spouses’ paid and unpaid work. In both cases, paase will do relatively more paid work
and relatively less unpaid work compared to theelo#pouse. Consequently, we cannot dis-
tinguish empirically between the two theories.

According to the theory of assortative mating, pedend to marry someone who is similar in
characteristics such as educational backgroundk@ed973 and 1974; Ermisch and Fran-
cesconi, 2002). The more the spouses are alikentre similar we expect their preferences
to be, e.g. in one couple both spouses may havepdngferences for paid work and low pref-
erences for a tidy house, while in another coupke reverse is true. Contrary to the com-
parative advantage explanation, work tasks forssorative mated couple are expected to be
positively correlated.

Finally, a possible explanation for the intra-hdudd allocation of time is ‘doing gender’
(West and Zimmerman, 1987). Couples ‘doing gencegfoduce and sustain cultural norms
for the gender division of household tasks in egtayysocial interactions and relationships.
Gender thus becomes the master identity that desrather mechanisms of the allocation of
work. The consequence of this theory is that wodeethe major share of the household tasks
while men do the major share of paid work — notalose of natural gender differences but as
an enactment of cultural norms (West and Zimmermasy; Bittman et al., 2003; Alvarez
and Miles, 2003).

The different theories have different implicatiofts the interactions between female and
male labour supply and between the different wadks. To make the analysis operational,
we define three types of interactions between tasklsbetween spouses. The first interaction
is the ‘own-time substitution’, i.e. the interactibetween (for instance) paid work and unpaid
work for the individual. Clearly, this correlatias expected to be negative due to the binding
time budget constraint, because the more a persoksvin the labour market, the less time
will be available for other things including housew and vice versa.

The second interaction we call the ‘cross-spousesactivity substitution’, i.e. substitution
between both spouses’ paid work or between botlusgsd unpaid work. Depending on
whether this correlation is positive or negatiteayill support either the theory of assortative
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mating or the theories of comparative advantagekkangaining. We therefore expect the
correlation between the spouses’ paid work houtsetween the spouses’ unpaid work hours
to be positive if the spouses are assortative miatedegative if the spouses specialise ac-
cording to comparative advantages or bargaining.

The third interaction is the ‘cross-spouse/différaativity substitution’, i.e. the correlation
between a work task for one person and another vesik for the spouse - for instance, the
relationship between his paid work and her unpaidkwor vice versa. Although we could
view a positive ‘cross-spouse/different activityostitution” as support for the theory of com-
parative advantages, it also could support thedbairgg theory. Working more hours in the
market could thus be viewed as a proxy for highegaining power and will consequently
make the spouse do more housework. We interpregative ‘cross-spouse/different activity
substitution’ as support for the theory of assoréamating.

Finally, a finding of no significant cross-spousgeractions would support the ‘doing gender’
theory. In such a case, the working hours of egpcuse would be primarily determined by
cultural norms (which are not household-specifigiher than being a function of intrahouse-
hold mechanisms. Therefore, we would expect thesespouse correlations to decrease. Ta-
ble 1 summarizes the predictions based on therdiffeheories:

Tablel
Summary of prediction
Own-time Cross-spouse/same Cross-
substitution activity substitution spouse/ different
activity substitution
Bargaining - - +
Comparative advantage - - +
Assortative mating - + -/0
Doing gender - 0 0

Source: Own definitions.

3 Econometric framework

We investigate hours worked for women and men uptes. Total hours worked for an indi-

vidual is equal to hours worked in the market (paaik) plus hours worked at home (unpaid
work). A special concern is the work connected hiddeen in the household. In traditional

time use analyses, childcare is included in theaithwork, and in the first part of the analysis
we take this approach. However, many will argué tinae spent caring for children is struc-

turally different from time spent doing housewotlus, in the second part of the analysis,
we divide unpaid work into two components: housdward childcare.
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In the econometric analysis, we estimate the lef/éime use on the different work activities.

We allow time used on different work activitiestie interdependent, both for the individual
and between spouses. Not only hours but also tiwifingprk activities may be important, e.g.

night work or irregular working hours (e.g. Presd€194). However, this analysis takes only
actual working hours into account.

A special feature of the time activities is thagytrare censored distributions — negative hours
cannot occur — and therefore a tobit specificatgoapplied. Consider the estimation of time
used on paid work and unpaid work. [t} andH | be paid hours for the man and the wom-
an, respectively, an#l,, and H;, be the unpaid hours. Definirtdjy’, H;", H andH, as the
latent variables correspondingtt, H, H{ andH,, the model is as follows (wherg, X, X

and

A special feature of the time activities is thagttare censored distributions — negative hours
cannot occur — and therefore a tobit specificatsoapplied. Consider the estimation of time
used on paid work and unpaid work. [t andH | be paid hours for the man and the wom-
an, respectively, an#l,, and H;, be the unpaid hours. Definirtdj’, H;", H, andH, as the
latent variables correspondinghiJ, H,, Hy andH; the model is as follows (wher&, x;, x;
andx,, are vectors of exogenous variables #rahd S are parameters)

H = ViHY + i HD + yfHE + BT +uy
0 HY =)H] +yHp +YoHL + BX) +u,
HI=PHIHEHY ARG B+,
HY =pHI+AHIA RS AR+,

and
HM™=H™ if Hgf>0
=0 if Hg‘*so

HY=HY if HY >0
=0 if HY<0
(@)
HI=HT if HT >0
=0 if HI=<0

W weos wr
Hup = Hup if Hup >0
=0 if Hy <O

From (1), the interaction terms that we are esfigdiaterested in are identified as follows:
the ‘own-time substitution’ is given b3, V5!, V,* andV,? ‘cross-spouse/same activity sub-
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stitution’ is given byV,?, V,!, V3* and V3, and the ‘cross-spouse/different activity substitu
tion’ is given byV,4, V.3, V52 andV, . Table 3.1 summarises the interaction terms:

Table2
Summary of interaction terms
H) H) Hy) Hy)
Cross Spouse / . . Cross Spouse /
H ;J - \ I .. Own Time e I ..
Same Activity Daff. Activity
: Cross Spouse / Cross Spouse / ] .
H; . pous - o pous Own Time
Same Activity Daft. Activity
) . Cross Spouse / Cross Spouse /
H,, Own Time O35 SPOUS - : pOLS
Daff. Activity Same Activity
) Cross Spouse / _ i Cross Spouse /
H I Own Time I -

@ Dift. Activity Same Activity

Source: Own definitions.

In the estimation of (1) and (2), we apply Amemsgy&eneralised Least Squares (AGLS) for
tobit models with endogenous regressors (Amemi9a4land 1979). The AGLS estimator
treats the endogenous regressors as linear fusatioime instruments and the exogenous var-
iables, while correcting for the censored distiidmutof the dependent variable. In essence, the
AGLS is a variant of the traditional GLS estimatéor details of AGLS, see Maddala (1983).
In practice, applying this method means that irhezguation the coefficients of the endoge-
nous regressors are estimated by instrumentalblesiaThe method uses all the variables in
the model as instruments and then correctly adjsistisdard errors according to the tobit
specification.

In the second part of the analysis, we split thgaioshwork into housework and childcare. The
implication for the time use model is straightfordiathe unpaid work equations in (1) and
(2) are replaced by two equations, one for houskewaod one for childcare, and the number
of endogenous regressors in the equations inceeasedingly. The estimation method, how-
ever, remains unchanged. We use STATAS for alivedions.

4 Data: the Danish time use survey 2001

To analyse the interaction between paid work arghithwork, we use the Danish Time Use
Survey from 2001. The design of the survey folldtws guidelines developed by an expert
group in Eurostat (2000). Two diaries — one foreekday and one for a weekend day — and a
preceding questionnaire was given to approximatel@0 representative Danish households.
In households with a married or cohabiting couptigh spouses received time use diaries.
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The interviewees completed the time use diariesthiing the main and secondary activity
for each 10-minute interval of the day, in addittonwhere the activity took place and what
other people were present. The questionnaire ieslugformation about income, sociodemo-
graphic variables, family background, educationatkground, and relation to the labour
market. Furthermore, the data have been merged register information from Statistics
Denmark.

Because we want to analyse the relationship betyea&hand unpaid work, the analysis is
restricted to couples where both spouses work.H@rother hand, we do not restrict by age,
so the couples can be aged 18-74. An additionaliregent is that the couple completes all
four time use diaries — two for each spouse. Thpaits from these four diaries are then
weighted together to give us the average weeklg fon paid work, housework, and childcare
for the man and the womarConsidering working hours over the full weekrigbrtant espe-
cially because men tend to do relatively more hauaske on weekends. Thus, considering
only a weekday would underestimate male houseworksrelative to female housework
hours.

We do not distinguish between married and cohapitouples. As usual in time use surveys,
non-response is relatively high, especially giviea binding requirement of four completed
time use diaries for each couple. Thus we end up avisample of 718 couple households.
Table 4.1 to 4.4 give the sample means of the bl@sain the analyses. The individualspecific
variables have means for men and women separatbbreas the couple-specific variables
are joint variables. Our definitions of time use floe different activities — paid work, unpaid

work, housework, and childcare — are:

= Time used for paid work is defined as time spenfigoeing a job, either at the workplace
or at home, and time spent commuting to and fromkwo

= Time used for unpaid work is defined as time sperdr around the house doing one of
the following:

Housework (preparing food, washing dishes, clegnawng laundry, gardening,
handcrafting, caring for pets, or shopping)

Childcare (active child caring such as feeding athimg the child; educating the
child; reading out loud to, talking to, or playimgth the child, or accompanying the
child to child-related activities).

Consequently, the analysis does not include tinemtsgleeping and time spent on leisure ac-
tivities. Furthermore, secondary activities areleded.

In Table 3, we present the weekly time use averfgeswomen and men. We see that men
and women in Danish couples work the same amoumbwfs — about 60 — during an average
week. Dividing this time into paid and unpaid wonkgmen spend 33 hours on paid work and

! The weekday diary enters with the weight 5 arelwleekend diary enters with the weight 2 in thekiee

time use measure.
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27 hours on unpaid work, whereas men spend 42 looupsid work and 18 hours on unpaid
work. Thus, the data indicates a substantial divisif labour between spouses, where men do
the major share of paid work and women do the nsfjare of unpaid work.

Table3
Weekly time usein Danish couples 2001

Hours per week

Women Men

Mean Std. Dev. Mean Std. Dev.
Total time-use 60.35 (16.30) 60.74 (15.55)
for work
Paid work 32.98 (18.26) 42.03 (17.63)
Unpaid work 27.37 (15.08) 18.71 (13.49)
* House work 21.58 (11.14) 15.57 (11.54)
* Child care 5.79 (9.55) 3.14 (6.00)

Source: Danish Time Use Survey 2001, own calcuiatio

Dividing the unpaid work into housework and childgawe find that women on average

spend 22 hours on housework and 6 hours on chdddden on the other hand spend 16
hours on housework and 3 hours on childcare. Hdbarish men spend about two-thirds of
the time Danish women spend on housework and dmfias much time on childcare. This

average, however, is of the sample as a whole,hehetr not the couples have children. In-
terestingly, if we look at time use only for couphleith children aged 0-17 years, the result is
unchanged. The only difference is that women withdeen on average spend 11 hours on
childcare per week, while men with children on ager spend 5% hours of childcare per
week. Although the total childcare workload is krdor couples with children, the distribu-

tion of the work between the spouses thus remains.

Table4
Share of zeroes
Women Men
Paid work share 14.21% 6.55%
Unpaid share 0.14% 1.67%
* Housework share 0.14% 1.67%
* Childeare share 50.28% 58.08%

Source: Danish Time Use Survey 2001, own calcuiatio

On any given day of a time use diary, not all imdiixals spend time on all time use activities.
For instance, although all individuals selectedehgbs, they may not be working on this
particular day. Consequently, the diaries includetaf zeroes. Although the weekday and
the weekend day are weighted together, therebycmegluhe number of zeroes, a relatively
large share of individuals still do not do any paidrk in the given diary week (see the share
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of zeroes for each time use activity in Table &pé&cially for both male and female childcare,
the share of zeroes is large — reflecting that tiefcouples do not have children aged 0-17
years. On the other hand, the share is very lowufgraid work and housework — only 1
woman and 12 men in the sample do neither housemarichildcare in the given week. To
take account of the censored distributions, weausdit specification in the estimations.

Descriptive statistics for the individual-specifiariables are found in Table 5. The average
age in the sample is 40 years for the women angedss for the men. Education is classified
in 6 categories following the traditional classdfion of the Danish educational system. The
short post-secondary education is 1-2 years ofatducfollowing high school, e.g. ITtechni-
cian; medium post-secondary education is 3-4 yeheslucation following high school, e.g.
nursing qualifications; and long post-secondarycation is 5 or more years of education fol-
lowing high school, i.e. post-graduate studies.

Table5
I ndividual-specific variables
Women Men
Mean Std. Dev. Mean Std. Dev.
Age 40.522 (10.573 42.864 (11.062)
Basic education 0.178 (0.383) 0.160 (0.367)
High School 0.085 (0.279) 0.072 (0.259)
Vocational education 0.344 (0.475) 0.436 (0.496)
Short post-secondary education 0.057 (0.2329 0.061 (0.240)
Medium post-secondary education 0.223 (0.416) 0.155 (0.362)
Long post-secondary education 0.113 (0.317) 0.116 (0.320)
Level of responsibility at work:
No subordinates 0.812 (0.391) 0.673 (0.470)
1-20 subordinates 0.171 (0.377) 0.256 (0.437)
21-50 subordinates 0.011 (0.105) 0.046 (0.210)
51+ subordinates 0.006 (0.074) 0.025 (0.156)
Flexible working hours 0.365 (0.482) 0.543 (0.498)
More than a 1-hour commute to and 0.258 (0.438) 0.325 (0.469)
from work
Disposable income (DKTr.) 143.460 (51.838) 177.202 (117.250)

Source: Danish Time Use Survey 2001, own calcuiatio

There are some differences between men’s and waneehications, in particular that more
men have vocational education, while more womere magdium post-secondary education.
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We find relatively large gender differences in jble variables. No matter the number of sub-
ordinates, more men than women have manageriabmegplities (about 32% vs. 19%). Men
are more often able to vary their daily working rethan women (54% vs. 37%). Further-
more, men commute more than women — here measyretbie than a 1-hour commute to
and from work (33% vs. 26%). Finally personal anrdisposable income shows an average
of 177.000 DKr. a year for men compared to 143 DB@. a year for women.

Table 6 shows the couple-specific variables. Rougpeaking, the sample is split evenly
between the Copenhagen metropolitan area, othanuteas, and rural areas.

Table6
Couple-specific variables

Couple-specific variables: Mean Std. Dev.

Area of living:

Copenhagen 0.326 (0.469)
Urban area 0.340 (0.474)
Rural area 0.334 (0.472)
Education gap -0.007 (0.763)

Housing conditions:

Single family house 0.740 (0.439)
Apartment 0.212 (0.409)
Other kind of residence 0.049 (0.215)
Number of rooms 4.656 (1.693)
Remodelling 270 (0.444)
Percentage having children 0.508 (0.500)
Average number of children:

0-2 year olds 0.153 (0.401)
3-6 year olds 0.181 (0.430)
7-17 year olds 0.585 (0.879)
Number of couples 718

Source: Danish Time Use Survey 2001, own calcuiatio
The education gap is a dummy taking the value thef man is more educated than the
women; -1 if the woman if more educated than tha;naad O if they have educations at the
same level, which is the case for the majorityhaf sample. The predominant housing mode
is the single family house. A relatively large partage — about one-quarter of the couples —
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state that they are currently working on a remauglbr renovation project with their proper-
ty. Finally, half of the couples have children, mipaged 7-17 years.

We expect the individual-specific and couple-spediérriables to affect the couple’s time use
behaviour through different channels. Factors saschumber of children and housing condi-
tions thus affect the amount of work to be donand around the home: childcare depends on
children present in the households, and similasbawrk is expected to depend on the size of
the dwelling, the presence of a garden, currenbdailing projects, etc. Other factors affect
the ability to be flexible in the timing of the thfent work activities — being able to vary
working hours is self-explanatory. In addition, @gect long commuting hours to imply less
flexibility. The individual-specific factors — ageducation, manager responsibilities and per-
sonal income — can all be indicators of personafjdaing power within the couple. Alt-
hough income may be pooled for consumption purptsaspotential bargaining power de-
pends on actual income is still likely. Likewiseg wxpect the education gap to matter for the
potential bargaining power. Finally, we expect ttit geographical area can matter, because
of different traditions relating to the distributicof paid work and housework/childcare in
urban and rural areas.

5 Paid work and unpaid work

The results discussed in this section (see Tabkre&)Yrom the estimation of time spent on
paid work and unpaid work, while the next sectionuses on estimations on time spent on
paid work, housework, and childcare.

The first two columns show the estimated coeffitseor the paid work equations for women
and men, and the last two columns show the correlpg estimated coefficients for the un-

paid work equations. In all four columns, threeetymf variables are included: first, the en-
dogenous variables; second, the individual spew#icables; and third, the couple-specific
variables. For instance, in the estimation of npaliel work, female paid work, female unpaid
work, and male unpaid work are all endogenous kibkaga The instruments used for the en-
dogenous variables are all variables in the madgelpoth those included in the specific equa-
tion and those included in the other equations. itleatification of the model relies on the

principle of excluded variables. Due to the ideadifion restriction it is nor possible to in-

clude all explanatory variables in all equation®n€equently, although e.g. children may
affect paid work the child variables are not inéddn that specific equation. The interpreta-
tion of the model, however, is that the effectdhad non-included explanatory variables are
indirect, i.e. through the endogenous regressors.

Generally, we find the ‘own-time substitution’ bet@n time use activities very important.
Other things being equal, a man has fewer paid works the more he works at home, and
likewise for a woman — a natural consequence ofithe budget constraint. Similarly, a man
has fewer unpaid work hours the more paid work desdwhereas this interaction term is
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insignificant for women. This result suggests thaimen’s determination of housework is

less subject to the time budget constraint or puiit another way — that women use leisure
as a time buffer more than men. In total, howedata indicates a significant negative inter-
action between paid work and unpaid work both fenrand for women.

The second interaction term — the ‘cross-spousedsantivity substitution’ — denotes substitu-
tion between spouses within the same time useitgctior paid work, we find a strong posi-
tive correlation between husband and wife: eitheytboth tend to work more, or they both
tend to work less. The positively correlated wogkimours indicate that spouses are ‘alike’,
which favours the assortative mating theory. In dheaid work equation, a positive but in-
significant correlation is also found. The assortatnating pattern thus appears to be stronger
for paid work values than for home values, e.gfgemces for home-making or childcare. On
the other hand, the significant correlation for thrgaid work supports the ‘doing gender’
theories. However, the findings regarding the ‘srepouse/same activity substitution’ do not
support the bargaining/comparative advantage tbgori

Finally, we look at the ‘cross-spouse/differentiatt substitution’. Interestingly, this substi-
tution is positive and significant for women busigmificant for men. Thus, the more paid
work he does, the more unpaid work she does; amanttre unpaid work he does, the more
paid work she does — but the same is not truehforeverse.

Table7
Paid work and unpaid work
Paid work Unpaid work

Women Men Women Men
Intercept -21.242 37.281 e 14.763 12.388
Endogenous variables:
Female paid work 0.333  ** -0.222 0.095
Male paid work 0.802  *** 0.341 kx* -0.269  **
Female unpaid -1.154 k= 0.316 0.295
work
Male unpaid work 1.O19  *** -0.612  ** 0.184
Individual-specific variables:
Age -0.058 0.020 0.112 * -0.022
High School 1.536 -3.430 -2.967 0.826
Vocational educa- -0.193 -0.015 -1.935 1.142
tion

Source: Danish Time Use Survey 2001, own calcuiatio
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Table 7 (cont.)

Paid work Unpaid work
Women hlen Women Men
Short post- -1.430 0873 2,702 0.342
secondary educa-
tion
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Note: *** Statistically significant at the 0.01 lely ** at the 0.05 level, and * at the 0.10 level.
Number of observations 718. Estimated by AGLS (Anyars GLS), Source: Danish Time Use Survey, 2001
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Although this finding partially supports the bamgjag/comparative advantage theory — for
women, but not for men — a better explanation @bably the ‘doing gender’ theory: that
gender norms dictate that women react to male laswpply but not the other way around.

Overall, the estimation of time spent on paid andaid work is in favour of the assortative
mating and ‘doing gender’ theories, whereas we atdfind much support for the bargaining
and comparative advantages theories. Even thougimBdk is a modern society where al-
most all women work and men do housework more than in other countries (Lausten and
Sjarup, 2003), the division of paid and unpaid weekms to result more from cultural norms
than from bargaining or comparative advantages. ddedficients of the other explanatory
variables show not many significant coefficientdiraling that we can view as a natural co
sequence of the small sample size. Age mattersfiseymtly only for female unpaid work.
Nor is the effect of education very strong, as dhé significant coefficients are found for
male unpaid work. Relative to men with only basibaoling, men with medium or long post-
secondary education do more unpaid work. An expiamdor this finding may be that the
men with higher educations are less traditionatigrded than other men. However, this ef-
fect is partly offset by an education gap in favofithe men, i.e. if the husband is better edu-
cated than the wife, he will do less unpaid wortheo things being equal. But, contrary to
findings in other countries, we find no effect oueation on paid work hours, not for women
or for men (e.g. Eberharter, 2001, for non-poorn@ar families; Euwals and Soest, 1999, for
the Netherlands).

Annual personal disposable income is positivelyalated with female paid work and nega-
tively correlated with male paid work. An explamatifor the somewhat contra-intuitive result
for the men may be that many are on the backwaedsdibg part of the labour supply curve,
where higher income reduces working hours (an irc@&ffiect). Looking at unpaid work,
however, income has no significant effect. Thigliing suggests that income does not play an
important role as a proxy for bargaining power.

Whether increased flexibility in the labour markefprimarily benefits the employers or the
employees is the subject of an ongoing debate.ré&belts here indicate that the ability to
vary working hours makes both men and women do mai@ work. This finding is in line
with other studies showing how increased workplieribility makes workers work more
(Czonka, 1999; Hochschild, 1997). In addition, mesrk more if they have 21-50 subordi-
nates, as opposed to none, while women work maheyf have more than 1 hour of commut-
ing time. The reason may be that the job must beernmportant for the women for her to
accept the long commuting time, while for men thisra trade-off between working hours
and commuting.

Compared to men in urban areas, men living in Cbagen and in rural areas have more paid
work. One explanation could be that both in theroptlitan area and in the country-side, the
norm prescribes longer working hours. Another exaleon, however, could be the simple
one that we included commuting time in the paidkiay hours, and the positive coefficient
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then simply reflects that these men commute lotigen men in urban areas. Interestingly,
though, in both cases the significant coefficiarsfound only for men.

Living in a single-family house as opposed to aarapent has a positive effect on males’
unpaid work but no effect on females’ unpaid wadrke same holds for living in another type

of residence. An explanation for this result cob&lthat living in a single-family house (or

‘other residences’ such as a farm) typically impli@ving a garden and thus relatively more
outside work. The result suggests a traditionabkin of labour within the households, where
the existence of outside work increases male homselours. The remodelling variable con-

firms this finding, which clearly indicates thaktiman’s unpaid work increases if the couple
has a remodelling project, while this coefficieninsignificant for the women.

Finally, we find that the number of children madtéor women’s unpaid work hours but —
surprisingly — not for men’s. For women, childreicriease unpaid work significantly, and the
younger the children the more the unpaid work iases. This finding shows that the extent
of child-related work declines as the children grolder. However, there is no significant
effect of children on male unpaid work. Thus, tBanish fathers are active participants in
childrearing (Lausten and Sjgrup, 2003) does notvshp in the estimation of their unpaid
work. The reason may be that they cut down on rla-celated work when they do child
related work, causing the net effect to be zero.réfiern to this issue in greater detail in the
next section.

6 Paid work, house work and childcare

The findings in the previous section primarily poio assortative mating and ‘doing gender’
as the best explanations for the intra-househdatiibution of paid and unpaid work. Howev-
er, unpaid work is a rather crude category of déife housework chores on the one hand and
childcare on the other. Thus, in this section wesgtigate whether — and, if so, how — divid-
ing unpaid work into the two categories, housevan#d childcare, makes a difference.

Dividing the unpaid work into housework and childe@amplies that three sets of equations
are estimated: one set for paid work (men and w@mame set for housework (men and
women), and one set for childcare (men and womergoing so, we split the couple-specific
variables so that the housing variables are incdudethe housework equations, while the
number of children is included in the childcare &tipns.

The results for the six time use equations appedmable 8. The interaction effects show an
interesting pattern. If childcare is disregarded,find that exactly the same interaction terms
are significant for paid work and housework in TaBlas for paid work and unpaid work in
Table 7. Thus, whether we look at housework or ithpark we find that (1) the ‘own-time
substitution’ is significant except for the effext female paid work on female housework/
unpaid work; (2) the ‘cross-spouse/same activityeiactions are significant for paid work
but not for housework/unpaid work; and (3) the &s@pouse/different activity substitutions’
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are significant for women (both concerning paid kvand housework/unpaid work), but not
for men. However, the results for childcare arey\different. The only significant interaction

coefficient is from female childcare to female paidrk (‘own-time substitution’). Thus, the

more time the women use on childcare, the less tirag use on paid work, reflecting that
mothers of young children often work part-time. Baterestingly, no significant interactions
are found between childcare and male paid worketwéen childcare and male or female
housework.

Table8
Paid work, housework, and childcare
Paid work Housework Childcare

Woman Man Woman MMan Woman Man
Intercept -24.061 30,522 *= 10468 11.337 # -24.120 0229
Endogenous variables:
Female paid work 0.402 ** -0.162 0.094 0.017 -0.050
Male paid work 0.674 =+ 0350 %% 232+ 0.249 0.0a62
Female housewotl -0.022 ** 0.737 0251 -0.227 -0.134
Male houseworlk 0042 =% [} 48 *# 0233 0.343 0.027
Female childcare -1.038 == 0.031 -0.009 0.204 -0.178
Male childcare 0.703 -0.146 0.142 -0.257 0.284
Individual-specific vanables:
Age -0.094 -0.070 0.151 *= 0013 -0.032 0.048
High Scheol 3.084 -2.003 -2.433 0.142 -G.148 == 1.910
Vocational education 0.742 0.873 -2.0846 0.870 -0.794 1.097
Shert post-secondary 0.013 -0.092 -3.276 -0.166 -2.264 2173
education
Medivm post- 0.175 0.139 -1.786 2297 -0.189 2026
secondary education
Long post-secondary 1.207 1.404 -2.921 3.063 ** -1.413 4748 **
education
Disposable income 3272 %= -0.504 -0.728 0.101 0.547 -0.015
1-20 subordinates 2123 0.578
21-50 suberdinates 9448 6.696
31+ subordinates 5.461 0131
Flexible working 2343 2020 *
hours
Moere than a 1-houy 2861= -1.299
commute to and from
work
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Table 8 (cont.)

Paid work Housework Childcare

Woman Man Woman Man ‘Woman Man
Couple-specific variables:
Living in -2.119 2985 % -1.891 * -0.521 -0.166 0.189
Copenhagen
Living in rural area -1.359 3.809 ** -1.081 -0.711 -0.040 -2.425 **
Education gap 0.293 -0.218 -0.458 -1.118 * -0.619 -0.836
Single-family house 1.882 2.764 **
Other residence 3.674 4316 *
Number of rooms 0.133 0.043
Remodelling 1.433 4.4G7 Hkk
Number of 18.622 *** 14,417 **
0-2 year olds
Number of 9.753 *#* 9.936 *#*
3-6 year olds
Number of 5.708 ##* 5.292 ***

7-17 year olds

Note: *** Statistically significant at the 0.01 lely ** at the 0.05 level, and * at the 0.10 level.
Number of observations 718. Estimated by AGLS (Aryare GLS), Source: Danish Time Use Survey, 2001

Furthermore, none of the endogenous regressonseirchildcare equations are significant.
According to the predictions based on the diffetéebries, the results concerning childcare
thus largely favour the ‘doing gender’ explanatidhis finding is interesting, because public
opinion in Denmark generally views today’s fathassbeing just as involved in childrearing
as today’s mothers. However, this analysis of ttea time use does not support this view.
Apparently, the childcare time use is determinedother factors than time used on other
work tasks; therefore, the determination of chitdcame is more gendered than the determi-
nation of paid work and housework. Although ‘dognder’ is also present in the determina-
tion of housework (and especially female labourpdgpchildcare appears different, because
the allocation of time spent on this specific teskndependent of the other work tasks.These
findings lead to the conclusion that the determomabf childcare is structurally different
from the determination of housework and, consedyene should not analyse the two to-
gether. Furthermore, it is striking that the reséitir unpaid work and housework are so simi-
lar. However, the estimations in Table 8 include finl sample (i.e. 718 couples), regardless
of children’s presence. Although we have also edriout the estimations for the reduced
sample of couples with children (365 couples), tbsults were basically identical with a
slightly lower number of significant coefficients.

For the other explanatory variables, there ardively few differences between the results in
Table 8 and in Table 7. For the paid work equatitims only difference is that fewer varia-

bles are significant in Table 8, i.e. male dispésahcome, men having 21-50 subordinates,
and women having flexible working hours. Otherwibe, findings are similar.
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The explanatory variables for the unpaid work eigmain Table 8 are divided between the
housework and the childcare equations, with thiakariables in the childcare equations and
the housing variables in the housework equatiossm&ntioned in the discussion of the time
interaction effects, housework and unpaid work appery much alike, a finding also evi-
dent in the coefficients for the explanatory valéasb Apart from the fact that the child varia-
bles do not enter the housework equations in Taptke only difference from Table 7 is that
male medium post-secondary education becomes ifisait, whereas the coefficient for
women living in Copenhagen becomes significantlyatiee.

The major new finding in the childcare equationthat the coefficients of children are signif-
icant in both the female and the male childcareagqn, suggesting that the insignificant co-
efficients for males in Table 7 are results of plo@ling of housework and childcare. In addi-
tion, we find that women with high school educattmless childcare than women with basic
education, while men with long post-secondary etioigado more childcare than men with
basic education. Finally, we find that men livimgrural areas do less childcare than men liv-
ing in urban areas, perhaps because those inatgak are less accepting of fathers taking
care of children. In general however, the variabléhis model do not capture childcare time
use very well.

7 Concluding remarks

In this paper, we have analysed the interrelatimig/een different work activities for Danish
couples. In addition to considering paid and unpaick, we further divided unpaid work into
housework and childcare.

The sample included 718 working couples from thé12Danish time use survey. Average
weekly time use on each work activity is a weighsedh of a weekday diary and a weekend
day diary for each spouse. The time spent on tffereint time use activities are estimated
using AGLS (Amemiya’s GLS), thus taking the endagignbetween time uses and between
spouses, as well as the censoring of the time arsables into account.

We tested predictions from four competing theoabsut the intra-household allocation of
work: bargaining, comparative advantages, assegtatiating, and ‘doing gender’. We con-
sider the findings concerning ‘own-time substitatjai.e. the interaction between paid and
unpaid work for the individual; ‘cross-spouse/saagtvity substitution’, i.e. substitution be-

tween his paid work and her paid work or betweanunipaid work and her unpaid work; and
‘cross-spouse/different activity substitution’,.it@e correlation between his paid work and
her unpaid work or between his unpaid work andgad work. We expect the ‘own-time

substitution’ to be negative in all cases. A pesiticross-spouse/same activity substitution’
predicts bargaining or comparative advantages amegative ‘cross-spouse/same activity
substitution’ predicts assortative mating, wheraasnsignificant ‘cross-spouse/same activity
substitution’ predicts ‘doing gender’. A positiveggative, or insignificant ‘cross-spouse/ dif-
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ferent activity substitution’ predicts support feargaining/comparative advantages, assorta-
tive mating, or ‘doing gender’, respectively. Digjuishing empirically between the compara-
tive advantage theory and bargaining theory igoessible.

The analysis reveals interesting results for theractions between paid work and unpaid
work for individuals and within couples. We findgagive ‘own-time substitution’ between
paid work and unpaid work for both men and womenaddition, we find interaction be-
tween the spouses’ paid work, through the positvess-spouse/same activity substitution’,
whereas the ‘cross-spouse/same activity substitusdansignificant for unpaid work. Finally,
we find ‘cross-spouse/different activity substituti for women, but not for men. The more
paid work the man does, the more unpaid work themarodoes; and the more unpaid work
he does, the more paid work she does; but thegeseibstitutions are insignificant.

As for the four theories, we find some evidenceas$ortative mating, especially for paid
work, as we find a positive correlation between $peuses’ paid work hours. In addition,
results favour the ‘doing gender’ theory, becaugegenerally find that men do not react to
female labour supply, whereas women react to nadleur supply. But the results do not sup-
port the theories of comparative advantages oranairgy.

When we extend the analysis to three types of wgrkime (paid work, housework, and
childcare) an interesting pattern appears. Theant®ns between paid work and housework
are identical to the interactions between paid wamkl unpaid work, whereas only a single
substitution term regarding childcare is significarhe finding of this ‘own-time substitution’
Is that women'’s paid work hours are significantdyér, the more childcare they do, showing
that women with young children often work reducediis. This result indicates that the de-
termination of childcare is even more gendered ti@amsework and, therefore, analysing the
two tasks together is unsound.

We draw two main conclusions from these analysiest, Fhe results show surprisingly little
support for the bargaining theory. Gender equaditielatively high in Denmark in terms of
working hours, where both men and women work abOutours per week when adding paid
and unpaid work. The traditional self-perceptionoag Danes is that spouses bargain over
work tasks. However, this analysis does not supihaitt view. Although our analysis is con-
strained by the linearity of the empirical moddiistresult is nevertheless surprising and
needs further investigation.

Second, the results show significant differencethéndetermination of housework and child-
care, although ‘doing gender’ is a major explamafior both. We find interaction between
paid work and housework, but (almost) not betweaid pvork and childcare or housework
and childcare. This finding emphasizes the impadaof analysing housework and childcare
separately if we are to gain more insight intodb&rmination of the two.
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1 Introduction

When comparing time use across groups, researdipisally make activity-by-activity
comparisons. However, there are times when it ieermrdormative to measure between group
differences using an index that summarizes therdiffces in “activity profiles,” which are
vectors of the time spent in each activity.

The usefulness of these indexes can be illustiayetivo issues that arose while developing
the American Time Use Survey (ATUSThe first issue pertained to the substitutabidify
different days of the week in data collection (S#mson, 1999). The ATUS currently post-
pones an interview by one week if the respondeninesvailable on the interview day. For
example, if the respondent is unavailable on Tuesdde interviewed about Monday, he or
she is called on the following Tuesday and inteneie about the following Monday. Howev-
er, the development team considered allowing swibisth of one weekday for another. Con-
tinuing the above example, if the respondent wasarailable on the Tuesday, he or she
would be called on, say, the following Thursday antdrviewed about the Wednesday. Such
substitution only makes sense if Mondays are faiyilar to WednesdaysThe second issue
concerned the distribution of diary days over thgsdof the week. If weekdays are fairly sim-
ilar to one another, then it is possible to redstandard errors by oversampling weekends.
Both of these issues required ATUS developersdesasthe similarity of different days of the
week, and | will use these day-of-week comparissmexamples when evaluating alternative
indexes.

Several dissimilarity indexes have been proposetthe most commonly used measure is the
one proposed by Szalai (see Harvey, 188Me Szalai index, TS, is written as:

These indexes have also been used by Convergg)(ttbcompare time use across countries and hyaBte
(2004) to compare workers and nonworkers.

Although we found that weekdays are fairly simila each other, the ATUS development team decided
against allowing day-of-week substitution becauséd ftesting showed that it did not increase respon
rates over postponement.

Another index is the Ferge-Converse index, whscgiven by the following formula (see Harvey, 1984

e[S ]

However, Harvey (1984) points out that, unlike 8malai index, the Ferge-Converse index does netitak
to account the length of the activity. Each ternthe summation is a function of the differenceha time
spent in an activity as a fraction of the 24-hoay.dn contrast the Szalai T measures the differémd¢ime
spent in an activity as a fraction of the totaldispent in the activity. For this reason, | focagtoe Szalai
index.
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where ais the time (in minutes) spent in activity i byogp a, bis the time spent in activity |
by group b, and k is the number of activities. Baalai index is scaled so that it equals zero
if the activity profiles of the two groups are idieal, and it equals one the two groups have
no activities in common. There are two importardparties of the Szalai index that affect its
usefulness for comparisons.

The first property is that all activities are wetigth equally. This implies that a proportional
difference, measured asi-tg/(a+b;), of 0.1 in the time spent in a 4-hour activityshiae
same impact on the value of the index as a 0.&réifice in a 2-minute activity. Thus, if two
activities have the same absolute difference betweeups, the shorter-duration activity will
have a greater impact on the index value. Thisitb@hsto short-duration activities implies
that the Szalai index will also be sensitive to linel of aggregation of activities. Time-use
data typically show that there are large (in regkatierms) between-group differences in the
time spent in detailed, shorter-duration activitighen these activities are aggregated into a
relatively small number of longer-duration actiggj the variation decreases, because positive
and negative differences tend to cancel each otlter

The second property is that each term in the suroma& squared. Thus, activities that differ
significantly (in percentage terms) across growssy$) have a disproportionately large im-
pact on the index, although the impact of extrem@lees is bounded because the contribution
of any one activity has a maximum value of one. Bwasyv, if short-duration activities have
the greatest proportional differences, then sqgatie proportional difference for each activi-
ty will magnify the impact of short-duration actieis on the value of the index.

The goals of this paper are to evaluate the rolksgstof this and alternative dissimilarity in-
dexes and to make recommendations for researchers.

2 Alternative indexes

The discussion above suggests that weighted indestese the weights are equal to the frac-
tion of total time spent in each activity, will bess sensitive to short-duration activities and
the level of aggregation, and that absolute-dexiaitndexes will be less sensitive to extreme
values. Below, | consider three alternative indexes

2.1 The weighted Szalai index

_|&(a-h) a+h _ [&(a-h) a+h
) Tos = ;(&m‘j Zklaﬁb. '\/g(:ﬁbj 2880

i=1

This index is the same as the Szalai index, exttegtthe squared term is multiplied by the
fraction of total time spent in the activity instieaf by 1/k.
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2.2 The absolute-deviation index

This index is the same as the Szalai index exdgitdach term is the absolute value of the
difference in time spent in the activity expressada fraction of the total time spent in the
activity instead of the squared difference (exprdsss a fraction of total time).

2.3 The weighted absolute-deviation index

(4) |

This index is the same as the above absolute-d@viatdex, except that the difference term
is multiplied by the fraction of total time spentthe activity instead of by 1/k.

2.4 Interpreting the indexes

Interpretation of the absolute deviation indexestiaightforward, because both of these in-
dexes are, by definition, equal to the average gntagnal difference in the time spent in ac-
tivities across the two groups. The weighted alsotleviation index, TWAD, also has the
interpretation that it is the percent of time thaist be reallocated to make the two groups
identical. On the surface, it would appear strd@tard to interpret the two versions of the
Szalai index. Both are approximately equal to therage variation in the time spent in all
activities expressed as a fraction of the totaktspent in these activitiéddowever, this in-
terpretation is not quite correct. By squaring vaeation in time spent in each activity (and
taking the square root of the sum of the squaredsg there is an asymmetric effect of pro-
portional differences that are above the mean haosetthat are below the mean. Hence, both
TS and TWS are generally greater than the averagaton in the time spent in each activity.

4 If the variation in the time spent in each of kactivities is equal to X, where<0X < 1, then the index is

exactly equal to the average proportional variatiod TS = TWS = X. Thus a value of 0.1 would intéca
that the variation in the time spent in each aftiviaries by approximately 10 percent across the tw
groups.
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3 Comparing the indexes

In this section, | compare the four indexes usiatadrom the 1992-94 EPA time-diary study
conducted by the University of Maryland. As notedthe introduction, the “groups” that |
compare are days of the week.

3.1 Benchmark estimates

All four indexes take on a value of zero if theiaty profiles of the two groups (days) are
identical and a value of one if they have no atiésiin common. In practice, however, we
can never expect the T indexes to exactly equal lzecause activity profiles will always con-
tain some random noise, even if the two days tanéyidentical. Because of this randomness,
it is useful to determine the values that thesexed would take if the two comparison days
are identical except for random noise.

My strategy for generating identical-day index esus to obtain several activity profiles for
each day of the week, compute indexes for eachlwig&rcombination of these “identical”
days, and compute the mean of these identicalitidgxes. | use the mean of these identical
day indexes as my estimate of the value the indaxddvtake if the days were identical except
for random noise. If the value of the indexes ass lthan or approximately equal to the mean,
then the two day’s activity profiles should be ddesed identical.

My first step was to divide the full sample intadgb equal subsamples for each day of the
week (21 groups totaf)Next, for each day of the week, | computed thindiex (where i = S,
WS, AD, WAD) for each of the three pairwise combioas of subsamplésThis yielded a
“sample” of 21 Ti indexes (3 pairwise combinatigres day x 7 days). | then computed the
mean of these Ti indexes over the 21-observatiompka

Summary statistics for the identical-day valueghaf four indexes (computed using both 2-
digit and 1-digit codes) are shown in Table 1. Tinest notable feature of Table 1 is that the
identical-day values of the two unweighted indexi&s,and TAD, are quite large (0.449 and
0.313) when activity codes are aggregated at thmgi2level. When 1-digit codes are used,
the benchmark values range from 0.037 for TWAD 1tbl6 for TWS. All of these means

have small standard errors indicating they areipegcmeasured.

® Individual observations were randomly assignethtothree subsamples. | experimented with thraerot

random assignments to make sure that the assigrirasatl was representative. The means were viytuall
identical in each case.

® | should point out that the benchmark valueshefindexes (especially TS and TW) depend on thebeum
of groups. When the sample is divided into moreugsp each group is smaller, and there is more ti@mia
across groups. | divided the sample into three ggpbecause three is the smallest number of gringbs
results in a sample of means of at least 20 obeng When | divided the sample into 5 groupsutasy
in a sample of 70 observations of means), the geevalues of the T indexes increased by betweeandi2
37 percent.
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Tablel
Benchmark estimatesfor identical-day indexes

Szalai Index Weighted Szalai  Absolute Devia- Weighted Abso-

Index tion Index lute Deviation

Index
I-digit  2-digit 1-digit 2-digit [-digit 2-digit 1-digit 2-digit
Mean 0.116  0.449  0.060 0.133  0.083 0313 0.037 0.069
Std. Error 0.008 0.008 0.003 0.004 0.005 0.006 0002 0.002
Median 0.113 0454 0.063 0.130 0.081 0313 0.035 0.069

10th percentile  0.065 0.407  0.042 0.115 0.048  0.287  0.029  0.055
90th percentile 0.167  0.487  0.074  0.159 0.115 0.337 0.051 0.085

Source: University of Maryland - EPA Time Diary 8¢ 1992-1994, own calculation.

3.2 Comparisons

Table 2 shows the values for the four alternatiggvely profile indexes for day-of-week
pairs. For each pair-wise comparison of days, | maed the indexes using both 1-digit and
2-digit codes. The numbers in parentheses aredhe \of the index expressed as a percent-
age of the relevant benchmark value.

Both unweighted indexes, the Szalai index, TS, thedabsolute-deviation index, TAD, tell
very different stories depending on whether 1-digiR-digit activity codes are used. For the
most part, when 2-digit codes are used, the twexasd indicate that there is very little differ-
ence between the seven days of the week. For bdéxes, the values for weekday-weekday
comparisons are generally less than the benchmaldew (except for the Tuesday-Friday
comparison). Weekday-Saturday comparisons yieldegbf TS that are between 97 and 104
percent of the benchmark value that would be exgeiftthe two days are identical, while
weekday-Sunday comparisons have values of TS #émafer between 95 and 116 percent of
the benchmark. Based on these index values, on&wouclude that Saturday and Sunday
are at best only slightly different from the weekslaThe TAD index tells a similar story for
these weekday-Saturday and weekday-Sunday compsriso

In contrast, when using 1-digit codes, sharp diffiees across the days emerge. Both indexes
show that Monday through Thursday are identicatldys are moderately different from the
other weekdays (except for the Monday-Friday comspa) with values of TS ranging b
tween 85 and 144 percent of the benchmark valukTaAD ranging between 87 and 142 per-
cent.

These percentages are computed by dividing theea T, by the benchmark value for {for i = S, WS,
AD, WAD) and multiplying by 100. So for the Frid&aturday comparison using TS (and 2-digit codes) is
104 (= (0.465/0.449) x 100). If this percentagedsal to 100 percent of the benchmark value, thernwo
days are identical.

elJTUR, 2006, Vol.3, No. 1 54



Jay Stewart: Assessing alternative dissimilarity indexes for comparing activity profiles

Table2
Comparison of alternative dissimilarity indexes using 1-digit and 2-digit activity codes
Companson Szalai [ndex Weighred Szalai Absolute Devia- Weighred Abso-
Index ton Index lute Draviation
Index
of: fa I-Ddgic  2-Ddgir 1-Ddgit  2-Digit  1-Digit 2-Ddgir 1-Ddgie 2-Digit
Codes  Codes  Codas Codes  Codes Codes  Codes Codes
Wonday Tuesday 0.101 0351 0058 0088 Qo074 0241 0041 0056
T (783 aTE (740 (885 (772 (1095} (Bl.5)
Wednasday  0.130 0.358 0054 0098 0085 0249 0033 01052
(11287 (784 @11y (720 (1024 (TR (E79)  (735)
Thursday 0,105 0334 053 0091 0073 0221 0036  0.053
(A0 (745 (823} (68.I) (875 (707 (RE4) (77.8)
Friday 0098 D442 0081 0.130 0072 0317 0.043 0070
(85.2) (9835  (10LT)y (879 (86.7y (1005y (11500  (O20)
Samrday 0.245 [.435 0184 0232 0206 03335 0127 0152
(211.8) (9700 (32600 {1747y (2477 (10635 {3437y (22200
Sunday 0,375 D435 0272 0247 0,272 0379 0188  0.130
(324.5) (10810  (4804) (223.7) (3272 (12000  (4353) (27A.1)
Tuesday Wednasday  0.072 0370 0031 0080 0033 0242 0018 Qw037
(6187  (82.4) (5193  (60.2) (G320 (774 307 (533
Thursday 0.083 0358 0044 00838 D034 0240 0.021 0040
(7L (79.8) 73.6)  (66.3) (647 (768 (36.3)  (58.0)
Friday 0.152 D442 0073 0013 0103 0345 0030  0.053
(1314 (10280 (12200 (%88  (1243) (1104 (Te8y  (T7.3)
Samrday 0.292 0.453 0242 027 0234 0354 0.185 0187
(25260 (10100 (4082 (2041 (2120 (113.3) {4457y (2T1E)
Sunday 0395 0523 0313 03348 030z 0414 0.205 0.220
(341.5) (1187  (525.4) (252.9) (3628 (1322) (53400 (3209)
Wedpesday Thuosday 0,108 0337 0048 0088 QO7s 0229 0021 003z
(T R ey (Bl.6) (646.5) 0T (7R (36.9) (57.2)
Friday 0,155 0439 0070 0.127 0118 0326 0.035 0082
(13460 (978 (11700 (958)  (1421) (1043) (94.2y  (B0.8)
Samrday 0.27 1.453 0227 02481 0234 0358 0.155 0180
(24047 (1022)  (3BL.E) (1964) (2815 (1144 (41200 (262.8)
Sunday 0,381 0437 0285 0321 0.281 0.381 0.121 0.212
(312.5) (108.7) {4844y (24220 (3384 (1218 (516.3) (30EE)
Thursday Friday 0.168 0391 0077 0132 0108 0271 0036 0055
(1437 (872 (1282) (883} (1194) (BGT) (9a.5)  (B0.2)
Samrday 0.238 0.453 0.230 0263 0.231 0.354 0.141 0182
(2504 (101.1)  (3BS.0) (19B.1) (2784 (1132) (434.1) (264.8)
Sunday 0,338 0428 0301 0328 0,280 0322 0.1%8 0218
(336.3) (9540 (50500 (2459)  (3472) (102B) (534.3) (317.3)
elJTUR, 2006, Vol.3, No. 1 55



Jay Stewart: Assessing alternative dissimilarity indexes for comparing activity profiles

Table 2 (cont.)

Comparison Szalai Index Weighted Szalai Absolute Devia- Weighted Abso-
Index tion Index lute Deviation
Tndex

of: to: 1-Digit 2-Digit  1-Digit  2-Digit  1-Digit  2-Digit  1-Digit  2-Digit
Codes  Codes Codes Codes Codes Codes Codes Codes

Friday Saturday 0221 0465 0.219 0.251 0.186 0.355 0.152 0.172
(191.5) (103.8) (367.5) (1889) (223.5) (l13.5) (410.9) (250.0)

Sunday 0.351 0.462 0.296 0.325 0.261 0.341 0.195 0215

(303.8) (103.0) (496.7) (244.7) (3143) (109.1) (527.7) (313.2)

Saturday Sunday 0246 0422  0.140 0186 0178 0305 0080  0.113
(213.1)  (94.0) (2349) (139.7) (213.7) (97.6) (214.8) (165.0)

Source: University of Maryland - EPA Time Diary 8¢ 1992-1994, own calculation.

Saturdays and Sundays are quite a bit differemt fitee weekdays and from each other. Com-
paring Saturdays to the weekdays, we see that T#tiseen 191 and 253 percent of the
benchmark value andaj is between 224 and 282 percent of the benchmdud . differences
between Sunday and the weekdays are even greaiSdturday-Sunday comparison indi-
cates that these two days are different from e#obr ¢gboth F and Tap are just over 210 per-
cent of the benchmark value), but not as diffeeenthey are from the weekdays.

The most important thing to take away from thiscdssion is that both of the unweighted
indexes are sensitive to the level of aggregatibaativity codes. Someone looking at the
indexes constructed using 1-digit activity codesudadraw very different conclusions about
the similarity of the days of the week than woubtingone who used indexes constructed us-
ing 2-digit codes. The reason for this differensehat there are many more short-duration
activities when using 2-digit activity codes. Taifethat this is the cause, | recomputed the
Ts and Tap indexes using 2-digit activity codes, but omittergy activity that lasted 5 minutes
per day (on average) or less. | found that, althotipre are still differences, the indexes
computed using the 1-digit and the modified 2-digitles tell essentially the same story.

In contrast to the unweighted indexes, both ofWegghted, Tys and Twap, indexes tell the
same story, regardless of whether activities adedat the 1-digit level or the 2-digit level.
Both weighted indexes, TWS and TWAD, show thatwieekdays are identical to each other.
The values of TWS and TWAD are slightly higher étmmparisons to Friday and exceed then
benchmark values for only a few comparisons atltfuggit level (3 for Tys and 1 Tyap).
Both indexes also show that Saturdays and Sundégs lom the weekdays, with Sundays
differing the most. The difference between Satusdagd Sundays is larger relative to the
benchmark value when 2-digit codes are used, mardéess of whether 1-digit or 2-digit
codes are used it is clear that the differencesrareh smaller than between these days and
the weekdays.
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Table 3 further examines the sensitivity of themekes to short-duration activities. The top
panel shows the time spent in the ten 1-digit #&& on Wednesday, Friday, Saturday, and
the differences between Wednesday and the otherdtws. As noted above, the two un-

weighted indexes indicate a moderate differencevdrmt Wednesday and Friday, while the
weighted Szalai index indicates a slight differeaod the weighted absolute-deviation index
indicates no difference. Casual inspection of teetinesday-Friday Difference” column con-

firms that the differences between Wednesday aithyare small.

Table3
The effect of selected activitieson dissimilarity indexes
Time Spent in 1-Digit Activities Wednes- Wednes-
(Minutes Per Day) day- Friday day-

Activity Wednesday Friday Saturday Difference Slamrday

’ g . ’ Difference
Leisure 211.2 206.8 239.5 44 -28.3
Sports 3 422 52.8 -3.7 -14.2
Entertaining & So- 39.6 61.9 110.2 -22.3 -70.6
cializing
Organizational Ac- 17.3 9.2 13.5 8.1 3.8
tivities
Education & Train- 22.7 14.5 11.7 8.3 11.0
ing
Personal Care 617.9 619.5 666.2 -1.5 -48.3
Purchasing Goods & 44.1 50.5 76.6 -6.4 -32.5
Services
Child Care 28.6 20.0 14.6 8.6 14.0
Household Work 110.5 89.6 140.0 20.8 -29.5
Paid Work 309.5 325.8 115.0 -16.3 194.6

1440.0 1440.0 1440.0

Source: University of Maryland - EPA Time Diary 8¢ 1992-1994, own calculation.

Table 4 shows how the index value changes wheugtsdl@ctivities are omitted from the cal-
culations® Entertaining & Socializing and Household Work haimilar absolute differences
in the Wednesday-Friday comparison, but omittingeBEaining & Socializing, which is a
shorter-duration activity, has a much larger impattthe unweighted indexes than omitting
Household Work. For the Weighted Szalai index, éffect of omitting Entertaining & So-
cializing is slightly larger, mainly because th@iadng of each term effectively places greater
weight on shorter-duration activities. Finally, ttigange in the Weighted Absolute-Deviation
index is the same whether it is Entertaining & &bzing or Household Work that is deleted.

8 This was done by setting the term correspondirthe activity equal to zero.
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To further illustrate the effect of short-duratiaativities, consider the effect of omitting Or-
ganizational Activities. This is a very short-duoat activity that accounts for less than 1 per-
cent of total time. Yet, omitting this activity deases the two unweighted indexes by more
than 0.030, compared with declines of less thabh®fOr the two weighted indexes.

The comparison of Wednesday to Saturday yields stifferent insights. Omitting House-
hold Work has the same effect on all of the indeasesmitting Leisure, with the effects being
almost zero for the two Szalai indexes. This remulsomewhat surprising for unweighted
indexes. One would expect the impact of deletinggure to be smaller for the unweighted
indexes, because nearly twice as much time is gpdrisure. This suggests that even mod-
erate differences in the time spent in activitieasélittle effect on the index when the total
time spent in an activity is sufficiently largengily, omitting Entertaining & Socializing has
about the same effect on the unweighted indexesraising Paid Work even though the ab-
solute difference for Paid Work is nearly threedsras large. Not surprisingly, the effect of
omitting Paid Work is larger than the effect of ttimg Entertaining & Socializing for the
weighted indexes.

Table4
The effect of selected activitieson dissimilarity indexes

Szalai Index Weighted Absolute De-  Weighted Ab-
Szalai Index viation Index  solute Devia-
tion Index

Wednesday-Friday
Comparison

Original Index Value 0.155 0.070 0.118 0.035
Omitting Entertaining 0.139 0.056 0.096 27
& Socializing

Omitting Household 0.152 0.064 0.108 0.028
Work

Omitting Organiza- 0.121 0.063 0.087 0.032
tional Activities

Wednesday-Saturday

Comparison

Original Index Value 0.278 0.227 0.234 0.155
Omitting Household 0.275 0.225 0.222 0.145
Work

Omitting Leisure 0.277 0.226 228 0.145
Omitting Entertaining 0.234 0.200 0.187 0.131
& Socializing

Omitting Paid Work 0.237 0.144 0.188 0.088

Source: University of Maryland - EPA Time Diary 8y 1992-1994, own calculation.
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4 Summary and recommendation

In this paper, | examined the robustness of foterative dissimilarity indexes, and found
that the two unweighted indexess @nd Typ, are sensitive to the presence of short-duration
activities. Small absolute differences in shortadion activities have a large impact on un-
weighted indexes, while large differences in longadion activities have relatively little im-
pact. Because disaggregating activity codes intoendetailed activities results in more
shortduration activities, the unweighted indexes thierefore also sensitive to the level of
aggregation. Thus, these unweighted indexes carvdey different stories depending on
whether they are constructed using 1-digit or 2tdigtivity codes. For example, had we re-
lied on either of the unweighted indexes computsithqu 2-digit activity codes, we would
have erroneously concluded that weekdays and wdskare fairly similar to one another.
Even if we had computed the indexes using 1-dgivdy codes, we would have erroneously
concluded that Fridays were moderately differeotrfithe other weekdays.

In contrast, the two length-of-activity weightedi@xes, Tvs and Twap, are robust to the level
of aggregation, because short-duration activiteeive little weight. Although the actual
values of the weighed indexes depend on whetheritees are coded at the 1-digit level or
the 2-digit level, they tell the same story regesdl of the level of aggregation. The two abso-
lute-deviation indexes, b and Twap, are easier to interpret, because they are equtiet
average proportional difference in the time speanall activities. In contrast, it is not clear
what interpretation to attach to the dnd Tys indexes.

Given its robustness and its natural interpretatibe weighted absolute-deviation index,
Twap, clearly dominates the other indexes considered.
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1 Introduction

Fertility rates are falling across the western @oilThere is no comprehensive or definitive
answer as to why this is happening. Not only aeeciuses various and multifaceted, but also
the dimensions and extent of the phenomenon varg frountry to country. While the trend
IS ubiquitous, in some places, fewer people arenigaghildren (so there is increased child-
lessness), in others people are having fewer @mldso there are smaller families), and in
others both patterns are evident. Fertility decigia serious national concern in some coun-
tries, while other countries are maintaining adegjlrth rates. This cross national variation
has led some to suggest that policy environmemsnaplicated in fertility decline, because
they can influence the costs of children, and hlo@s¢ costs are shared socially and by sex.
One of the major costs of children is the time castich has historically received less atten-
tion than the monetary cost. This paper investgyateether foregrounding time has the po-
tential to offer a useful perspective on fertilggtterns. It undertakes a preliminary study into
whether national fertility rates in any way corresg@ to variation in the way parenthood af-
fects how men and women spend their time in paddwapaid labour in four countries with
contrasting policy approaches to work and familge&fically, it uses the MTUS World 5
data to investigate parental versus non-parenta tllocation in Germany, Italy, Norway
and Australia.

2 Background and literature

The onset of fertility decline occurred across diegeloped world between 1870 and 1930, in
what came to be termed “the demographic transitiomassociation with the changing eco-
nomic and social conditions of modernisation, idahg the separation of work from home,
improvements in health, mortality decline (incluglinigher child survival rates), compulsory
education and reduced economic contribution froniddadn, the birth rate fell (Andorka,
1978; Caldwell, 1997; McDonald, 2001; Ricardo-Caeipbt al., 1987). It was expected that
as countries experienced the demographic transiteatility would stabilise at around re-
placement level, with births and deaths remainimgapproximate equilibrium (Caldwell,
1976; Notestein, 1953; Thompson, 1929). Insteath bates have continued to fall. At first it
was thought that this continued decline was a teargghenomenon resulting from transito-
ry adjustments such as delayed childbearing (Botg@ad Feeney, 1998; Lesthaeghe and
Willems, 1999; Sobotka, 2004a). But it has perdisteer time, increased in speed, and
reached historical lows (Kohler et al., 2002; Ste=e12003).

It now appears that the decline is more than a ¢eanp phenomenon, and many governments
are identifying it as a crucial policy challengeofer et al., 2006). In a reversal of earlier
anxiety about overpopulation, there is general @gent that declining fertility, especially to
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very low levels, is a serious problem threatenidgease economic and social consequences
(McDonald, 2004a). It leads to structural aginghe population, which threatens economic
growth through a shrinking workforce, increased dethfor aged services, and raised de-
pendency ratios (Adsera, 2004; Kohler et al., 20Bi@ebos, 2003). It could substantially
weaken social cohesion and is a potential souréetef-generational conflict (Barnes, 2001;
de Vaus, 2002; Martin, 2002).

There are many theories as to why fertility isifgl Explanations arise variously from eco-
nomic, social, cultural, political and temporal tars (Bryson et al., 1999; Cannold, 2005;
Davis, 1997; de Vaus, 2002; Easterlin, 1973; HatE097; Hrdy, 1999; Lesthaeghe, 1998;
McDonald, 2001; Quesnel-Valee and Morgan, 2002¢el&ls, 2003; Weston and Qu, 2001).
Overviews of the suggested influences can be fonr{&ohler et al., 2006; Sleebos, 2003;
Sobotka, 2004a). While no explanation constitutesngle overarching theory, fertility de-
cline is usually associated, at least implicitlythathe economic emergence of women. Time
is an important element in this. In this paperpheentrate on three somewhat overlapping
theories of fertility decline, in which time is ardral element.

2.1 Three time-related perspectives on fertility decline

Neoclassical economics puts fertility into a raibnhoice framework, conceptualising it as
apersonal, active decision based on a calculafi@osis and benefits (Becker, 1988). Fertili-
ty will fall as the costs of children rise, and thenefits fall. Under current social organisa-
tion, children are an economic drain (Caldwell, 2980 the major benefit is seen as the
pleasure or utility the parents derive from havingm (Becker, 1988). “Parents choose opti-
mal values of their own consumption, the numbecloldren and capital transferred to each
child while taking into account the cost of reartgldren and the dependence of their utility
on the presence of children” (Becker, 1988). Thetsoonsist of both money and time. There
is a large literature on the financial cost of dreh (see for example Rothbarth, 1943; Barten,
1964; Gronau, 1988 and 1991; Browning, 1992; Sawwnde998; Valenzuela, 1999), and
growing recognition that as more women are gaimaimgducation and joining the paid labour
force, another major component of the cost of chiidis the opportunity costs of mothers’
foregone market wages (Apps and Rees, 2000; Betkéf, 1981 and 1988; Folbre, 2001;
Joshi, 1990; Nelson, 1996). The neoclassical viemtpmntains two important assumptions.
First, the individualistic focus sidelines the issaf whether social policies that redistribute or
socialize the costs (including the time costs) lofdcen could influence fertility decisions.
Second, as has been thoroughly covered in femigsstarch (see for example England, 1993
and 2003; Nelson, 1996) the theory assumes joins$dtmld utility function. Thus there is no
acknowledgement that if having children has a deffié time impact on men and women,
which therefore the costs of children profoundiffediby sex.

Other theorists do highlight the gender dispadtyd draw a link between social policy and
fertility outcomes. Many note that there is a ggween achieved and desired fertility, and
suggest that there are social barriers to optiedility (Bryson et al., 1999; de Vaus, 2002;
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Quesnel-Valee and Morgan, 2002; Sleebos, 2003; &est al., 2004; Weston and Qu,
2001). The barrier most widely identified is thepopgunity of mothers to participate in the
workforce (Castles, 2002; Chesnais, 1996; McDong®®7). The economic theory outlined
above predicts a negative correlation between femalrk force participation and fertility,

which will be stronger the higher the maternal w&Becker, 1981). In the middle of the
twentieth century, this was borne out empiricadlgd fertility was negatively associated with
female work force participation both at the househand national level (Mincer, 1985).
“Many mothers have responded to the competing ddsah employment and childrearing
by loosening their attachment to the paid work édi&ornick et al., 1996).

However, this is no longer the case. Since the 4986 relationship between fertility rates
and female labour force participation has reversed, they are now positively correlated.
Countries in which relatively high numbers of mathare in the paid work force, have higher
fertility rates than countries in which fewer mathelo market work (Ahn and Mira, 2002;
Brewster and Rindfuss, 2000; Chesnais, 1996; Engd#iland Prskawetz, 2002), implying
that the more difficult it is for women to combifemily responsibilities with paid work, the
fewer children they will have, particularly wheretk is a mismatch between the opportuni-
ties of childless women and mothers (Castles, 2M¥onald, 1997). This informs the sec-
ond time-based fertility theory — the idea thatiglopolicies that facilitate mothers continued
work force participation (i.e. that minimise thepoptunity cost of having children) are those
most likely to encourage fertility (de Laat and BavSanz 2004; McDonald 2000).

A third time-related view on fertility decline emgdizes the direct time and labour costs of
children, and how these are allocated by genderingahildren brings with it a sizable work
increase, which falls disproportionately to womemaig, 2006a) Some argue that more equi-
table sharing of the labour time burden of childi®ngender is critical to higher fertility
(Joshi and Davies, 1999). “If the issue of men’aredd responsibility for their children is
avoided, if childrearing becomes only mothers’ hass, it could be a business with a bleak
future” (Joshi, 1998). Drawing from domestic bargag theory, Widmalm argues that lack
of fairness leads to non-cooperation and withdrafn@h domestic labour. If the domestic
labour of partners is very unequal, women will didw their contribution to the provision of
household public goods that are created by unpartt,veven at the cost of not having some-
thing they value (Widmalm, 1998). It is possiblattimon-cooperation and withdrawal from
household undertakings extends to unwillingnedsatee children. In other words, there may
be a positive relationship between male contributaodomestic work and national birth rates
(Craig, 2003; de Laat and Sevilla Sanz, 2004). ldekr{2003) argues that in the US, where
the birth rate is comparatively high, the lack t#te support forces parents to negotiate be-
tween themselves, and to make childcare and houkawore equitable. Scandinavian data
also tentatively indicate that involving fathersdhildcare may stimulate fertility (Ronsen,
1998). On this view, domestic gender inequity Isagrier to fertility. If childcare is all left to
women, they will limit their families or have noitdren.
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These latter perspectives do not assume thatrallyffanembers have the same interests, and
distinguish between male and female welfare inlitgridecisions. They also imply that the
way children impact upon welfare is intertwined twihstitutional setting and social policy
environment (Kohler et al., 2006).

2.2 Cross-national comparison

To test this assumption requires comparison agrobey variation. This is somewhat prob-
lematic, as it is rarely possible to isolate thie@ts of particular policies. The most common
way of testing the effects of alternative policytsgs is through comparative international
research, which can be styled a quasi “natural rexeat” on the effects of policy variation
(Castles, 2002). The difficulty lies in how to coane particular countries. An established
method has been to group them into policy regiroesjusters of countries that have similar
policy approaches. Esping-Andersen (1990) pionetitisdapproach, dividing westerns states
into a three-way grouping; using de-commodificatithe degree to which social support can
allow people to live independent of market workctoparticipation) as a major distinguishing
characteristic.

However, there was extensive feminist criticisnradfing on de-commodification as a crite-
rion, because it underplayed family inputs to thevjsion of welfare, and is profoundly gen-
der-blind. It failed to recognise that an esserdiaiension of social risk for women is the
freedom to provide or to not provide caring sersi¢arts and Gelissen, 2002; Lewis, 1997,
O'Connor et al., 1999; Orloff, 1993; Sainsbury, @98iaroff, 1994; Taylor-Gooby, 1991,

Trifiletti, 1999). In response, Esping-Andersen9@pPdeveloped the concept of “familialisa-
tion” (the degree to which citizens’ welfare depgrmoh family support) as a further criterion
for categorising welfare regimes (Esping-AndersE®99). Greater theoretical acknowledg-
ment of the family inputs to welfare opened up dileearea of focus for international re-

search: time spent in unpaid work. The unpaid wartden can yield important information

on how social policy environment translates toitgah people’s lives (Gornick et al., 1996;

Land, 1995; Orloff, 1997; Plantenga and Hansen9199

However, welfare regime classification remains bated concept. Some suggest that cluster
comparisons lack meaning (Sainsbury, 1996). Adliffy is that the groupings are ideal types
only, and individual countries seldom perfectly negent the model. Inevitably each will in
some respects be atypical of its nominal classiboa/Castles and Mitchell, 1993; Goodin et
al., 1999; Ronsen, 1999; Sainsbury, 1996) Glohalisanay mean that it is no longer mean-
ingful to study policy regimes, as they rarely lidscretely within national borders
(Hochschild and Ehrenreich, 2002; Williams, 2008)me argue that social policies are too
mutable to be compared, that regimes are convetgirgcommon type, while others assert
that convergence is only partial (Avdeyeva, 2006).

Even acknowledging these caveats, paying attembiditoth work and care is a more promis-
ing perspective. Inter alia, this broader view adsdhat a major effect of policy regimes is in
the type of household formation they encouragee Jawis introduced the concept of the
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“male breadwinner” model, in which policies assuara entrench female dependency on
male earnings (Lewis 1992) and Rosemary Cromptentifies four household types, catego-
rised according to how the adults within them alectime to market work and home duties.
These are male-breadwinner—female carer; maldifoad—female part-time worker, part-time
carer; dual-earner—substitute carer; and dual-eadnal-carer Crompton (1999). Korpi
(2000) builds on Esping-Andersen and incorporabesesof these latter insights to suggest a
grouping of countries according to the type of esgpient-care regime encouraged. His cate-
gories are dual earner support (exemplified by $Sicandinavian countries) general family
support (divided into Continental Europe and Southeuropean countries); and market ori-
ented (exemplified by the English speaking cousjr{&orpi, 2000)"

While acknowledging that any classification hasvliathis paper selects one country from
each of the four regime clusters Korpi identifidhiese are Germany, lItaly, Australia and
Norway. Since each country will have an individpedfile that is not entirely commensurate
with its ostensible grouping, a brief descriptidnfamily policies, female workforce partici-
pation, economic circumstances, and fertility patdollows. Key indicators are presented in
Tables 5 and 6 in the Appendix.

2.2.1 Germany

Germany is a state in which policy, informed by ithea that children require maternal care,
reinforces the breadwinner husband and female warefamily model (O'Hara, 1998; Abra-
hamson, 1999; Trzcinski, 2000). The organizatiosafial institutions reflects this expecta-
tion. There is an undersupply of childcare places] fees are very high. Traditionally, the
school day ends at 1.00 p.m. In 2000, 70% of athtaé® women were employed with a very
high proportion (85%) working part-time but the gg@pation rate for mothers is significantly
lower (Clearinghouse, 2005; OECD, 2002b). In Gemwndaorty six per cent of all married
mothers with children under six are employed, abmadk working short part-time hours
(Abrahamson, 1999). The difference between thaggaation rate of childless German wom-
en and of German mothers of two or more childreover 20 percentage points (OECD,

! Dual earner support regimes have public polities explicitly promote women’s independence frami

ly obligations by encouraging the sharing of chéldcand household tasks, and supporting gendefitgqua
in workforce participation. Policies (including theovision of subsidised public day care servieceschild-

ren from infancy, paid maternity leave, paid patgrieave, and public home help to the elderly) iaten-

ded to shift provision of care from the unpaidhe paid sector (Korpi, 2000). Market oriented reggntar-
gely leave work-family issues to private arrangetnd@ese regimes are theoretically gender blind, an
though they do not actively promote dual-earningif@s, tend to be open to their occurrence thropigh
vate market arrangements (Esping-Andersen, 199%or®or et al., 1999; Orloff, 1996). General family
support regimes regard the family as the primay@® of care and welfare, and public policy supptre
‘bread-winner-father-stay-at-home-mother’ househaidicators include cash child allowances, fandly
benefits and public day care services for childreer three. Family benefits and taxation measuisod-
rage mothers from working, especially full time.eTprinciple of subsidiarity means that the statié avily
interfere if family resources are exhausted. (Aadim 2002; Esping-Andersen, 1999; Thevenon, 2003).
Southern European countries neither facilitate wom&orkforce participation, nor generously subsidi
home care. The extreme lack of state interventiocoerages even greater reliance on family resources
(Arts and Gelissen, 2002; Hantrais, 1997; Leibfrie®91; Siaroff, 1994).
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2002b). It is less pronounced when there is onky cmld (see Table 6). Germany has one of
the lowest birth rates in the European Union and @inthe highest proportions of childless
women. Thirty per cent of German women have not d¢faldiren, although women who do
have children are likely to have several (Kohlealet2006). The government has now lifted
the birth rate to the top of the political agenalag new policies, including tax breaks to fami-
lies, eliminating fees for kindergarten and extegdmnaternity and parental leave provisions,
have been instituted or proposed. German econamdicdtors are generally sound, with GDP
slightly above the OECD average, and poverty raig iacome inequality slightly below.
However child poverty, at 12.8%, is marginally abakie OECD average (see Table 5)

2.2.2 ltaly

The national constitution of Italy defines the fymas a private domain with which the state
should not interfere (Hantrais, 1997). Italy’s fnpolicies neither facilitate women’s work-
force participation, nor generously subsidise haa, which means it there is very heavy
reliance on family resources. There is low femabgkfiorce participation, for both with little
difference between the participation of childlesswen and mothers (see Table 6). There are
few opportunities for part time work. The (predoamtly private) nurseries charge high
childcare fees, there are few childcare placesufater three year olds, and daily hours are
limited. So for women working fulltime, public chtare is not a ready option (OECD 2003).
Economic indicators are mixed: GDP is above OECPBraye, but both general and child
poverty rate, and income inequality are higher than average (see Table 5). There is a
chronic shortage of affordable housing for youngpte, and many stay at home until well
into adulthood (Avdeyeva, 2006). Italy is in thevist-low fertility range, defined as a TFR at
or below 1.3 (Kohler et al., 2002). The projecteg @ependency ratios (see Table 5) show
that Italy faces a very severe population downtwr2050. Both increased childlessness and
smaller family size are contributing to fertilitedine, which the Italian government regards
as extremely serious. It has introduced new measureluding a one-time payment of 1,000
Euros to couples who have a second child, andldateyear a proposal that mooted paying
women not to have abortions gained popular suppdtarliament (OECD, 2003).

2.2.3 Australia

Although some argue that the US is actually the tmle example of a liberal welfare state
(Castles and Mitchell, 1993), Australia is usuatigluded in this grouping. It conforms to the
categorisation in some ways, and deviates from dthers (Bryson, 1992; Cass, 1994; Cas-
tles and Mitchell, 1993; O'Connor et al., 1999; \&mal1995). The welfare system is very tar-
geted, and there are almost no universal bendiitsre is no statutory maternity leave, and
arrangements for work and care are a matter feafwichoice, at least rhetorically. However,
measures tend to reinforce traditional gender r(fesssen and Hakovirta, 2000, Charles-
worth et al., 2002). In particular, the relativglgnerous family tax transfers prioritise assis-
tance to single-earner couple families (McDonali)4b). Australia has relatively low female
employment rate, even for childless women. It féligher with each child (see Table 6).
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Australia shows a more marked decline in work fgpegticipation for mothers than other
OECD countries (Campbell et al., 2005; Lee, 200%itéhouse, 2001), and the majority of
employed Australian mothers work part-time (Chavi@sh et al., 2002; Earle, 2002; OECD,
2002b). There is fairly substantial government fagdfor social services including health
and education. Extra-household childcare arrangtsrae highly regulated and the standard
is comparatively high (Brennan, 1998; Cass, 1994)iths expensive, and places are insuffi-
cient, particularly for under-three year olds (Gast2004; Orloff, 1996; Pocock, 2003). His-
torically, Australia has provided comparatively gesus support to sole parents who care for
their own children (O'Connor et al., 1999; O'Hat898) although recent welfare-to-work
initiatives will change this (Brennan and Cass, 200raig, 2005). The fertility rate is not
very low by OECD standards. Australia is one ofydhlee countries at sufficiently high birth
rates to maintain current population in the medienm (Kohler et al., 2006) None-the-less
fertility decline is a subject of concern to thevgmnment, and more generous family pay-
ments have been introduced. The norm is still thiddeen, but one-child families are the
fastest-growing family configuration (Kippen, 2001)

2.2.4 Norway

Nordic governments have a history of social poficéémed at helping people balance their
work and family life, which are comparatively gemes by OECD standards (OECD, 2003).
Gender equality is an explicit (though not yetyukalised) aim. In Norway, mothers are en-
titled to 12 months off work with 80% pay or 10 nieswith full pay. Mothers must take the
first six weeks after birth as maternity leave, afier that it is up to the parents to share the
remaining leave as they wish. Also, fathers must tat least four weeks leave or else those
weeks will be lost for both parents. The paid leesvénanced through taxes, so the cost to
both parents and employers is minimised. The gesei@amily policies are credited with en-
couraging people to have children, and althougloviohg a slight increase in during the
1990s the birth rate has subsequently declined, still amongst the highest in the OECD
(Kohler et al., 2006). So Norway has both a compagty high birth rate, and a comparative-
ly high female and maternal employment rate. Cagdlwomen and mothers have the same
workforce participation rate (see Table 6). It Ra&DP well above the OECD average, a
poverty rate much lower than the other countrieslisd, and somewhat less pronounced
income inequality (see Table 5). The child povedie is lower than that of the general
population, the only country here studied for whiict is the case.

2.3 Research focus

In summary, time is now a large part of the costafing children, and some theories of fer-
tility decline intimate a relationship between tirae costs of children and birth rates. Social
and cultural environments will exercise an effegtrohow the time cost of children manifests
itself — how it is distributed socially, and in tpeivate sphere. The theories give rise to the
speculations that:
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1. Birth rates will be higher where the time commitmehfparents (both in total workload
and in unpaid workload) is most similar to thahoh-parents.

2. Birth rates will be higher where fathers’ and meghéme allocation to paid and unpaid
work is most equitable.

3. Birth rates will be higher where mothers are ablaltocate a higher proportion of their
total work time to paid work.

This paper conducts a preliminary comparative stodgxplore these possibilities.

3 Data and method

The data used is from the Multi-national Time Udad$ (MTUS) World 5.5 series. The
MTUS began in the late 1980s when researcherat@ttia project to collect time use data
sets from 20 countries, and prepare a versionasethilata sets to allow cross-national compa-
rability and harmonisation into a multinationalefilThe MTUS is constantly updated and
added to as new surveys are completed. This papdéyses a sub-sample of the MTUS: indi-
viduals in families with or without children, in Atralia (survey year 1992 N=5905), Germa-
ny (survey year 1992 N=7761), Italy (survey yea8AWN=13457), and Norway (survey year
1990 N=2644). The population age parameters ar¢elinto those aged 25-54, as this is the
life-course stage most involved in balancing workl damily. Where children are present,
they are under 12 years old. Households are linttetthose in which the only adults were
either a couple or a single parent, to avoid iniclgchouseholds in which other adults could
contribute to workload.

The MTUS records how respondents to the surveysdspee on a range of activities within

a 24-hour period. This paper investigates dailyre@pent in those activities that are work:
specifically routine housework, food preparatiord awoking, shopping, childcare, and re-
lated travel (combined into “unpaid work”) and paiwrk. Paid work and unpaid work is
combined into a measure of “total work”. Using theseasures, this paper explores how be-
ing a parent impacts upon paid and unpaid work iimeach of the four countries. It com-
pares childless people with parents of childrenda@&@ years, and with parents of children
aged 5-11 years, by sex, in each country. The @gklranges are chosen because previous
analysis has found that young children are muchenad@manding of adult time than older
children (Craig and Bittman, 2005).

The analysis is in two stages. First, this papes@nts three indications of the time impact of
parenthood based on average time allocation in paphlation, and second, it conducts mul-
tivariate analysis to isolate the effects of naaidy.

The presence of children brings with it a requiratrie perform caring duties. There are sev-
eral ways to deal with this new household obligatibirstly, it could be added to the total
work burden of paid and unpaid labour. Second,\a& parent could divert time previously
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spent in other activities towards caring activiti€kirdly, a household could assign the care to
one of its members. In the absence of these adpmsnsubstitute carers must be found.
These intertwined areas of the time impact of chitdwill affect the amount of work in-
volved in being a parent rather than remainingdbégs, the way work time is apportioned
between work and home commitments, and the wayirtiee demands of parenthood are di-
vided between mothers and fathers. Thereforeptiqier presents data on how the presence of
children impacts in each of these ways.

It estimates the total extra workload associateti Wwecoming a mother or a father, by calcu-
lating the relative gap between non-parents andnpsi(with youngest children either aged O-
4 or 5-11) in mean daily total paid and unpaid worklertaken. That is, parents’ mean time
in total work is calculated as a percentage of parents’ mean time in total work. This is to
show the average workload difference between hasfmigren (of different ages) and being
childless within countries, for example, to see hiaily work time differs for a Norwegian
woman according to whether or not she has childreter five.

It estimates the difference that the presence itdreim (of different ages) makes in how men
and women individually allocate their time betwqead and unpaid work. It does this by
calculating the percentage of mean daily total worle that is paid. This indicates the effect
of children in each age group on work family bakby sex and nationality.

It estimates how children (in each age group) &ffiee gender division of domestic labour,
that is, the way couples divide unpaid work betwd#emselves. In this instance, mothers’
daily mean time in unpaid work is calculated aseecentage of fathers’ daily mean time in
unpaid work.

Because comparisons derived from means do notaepaut the influence of factors such as
age, income, employment status and educational, kewrech previous research has found to
independently impact upon time in paid and unpasdkwCraig, 2005; Craig, forthcoming),

and which may vary between countries, this papadects multiple regression analysis, with
daily hours spent in total work and daily hoursrgga unpaid work as the dependent varia-
bles. The independent variables of interest inntloelel are nationality, sex, parenthood and
interactions between them. The intention is toatothe effect of the policy environment by
holding constant regional differences in demogrepiaipulation profile. The series of regres-
sion models become increasingly specified, usistepwise (forward) method progressively
adding nationality, sex, age of youngest child #m&h interacted variables. The first model
has dummy variables for nationality (Australia dedt Germany yes=1 lItaly yes= 1 and
Norway yes =1) and female (yes=1). The second hasn/ variables that combine sex and
nationality. The third model introduces new dumnayiables for “youngest child is under 5”

(yes=1) and “youngest child is aged 5-11" (yesFhke fourth model inserts interaction terms
that combine the nationality and sex, and age ohgest child variables. The model holds
constant age, income, level of education, numbeshdéiren, day of the week and spouses’
employment status. When the dependent variablapaid work, and therefore does not have
time in paid work as part of the dependent variathie model also controls for labour force
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status, with employed full time as the default gatg. In all models the reference category is
a childless Australian male aged 35-44, with seaoncducation, in the middle-income

range, employed full time (when the dependent béigs unpaid work) on a weekday. The
method used is OLS modelling, because statistloatlc (Heckman) for censoring bias using
STATA 9 reported the dependent variables were neeesored due to selection and the
model would simplify to OLS regression. The modeis results are in Appendix A.

Limitations This study is subject to number of limitationsch of the regime types is repre-
sented by a single case. A survey with more coemin each of the clusters would provide
more grounds for a meaningful comparison of redgiype. Also, although the range and qual-
ity of the MTUS World series is being constantlyproved over time, it has internal limita-
tions. It is necessary to sacrifice detail in ortbeobtain comparability across surveys. Demo-
graphic data is limited. In some countries impdrtagional differences may be missed. Most
surveys in the MTUS collect information from onlgeohousehold member, so it is not possi-
ble to match the diaries of husbands and wivesrefbee the gender comparisons are be-
tween averages of the men and women in each coumdtybetween individuals on actual
households. Due to the time it takes to collatestiveeys, the latest surveys of some countries
were not included at the time of analysis. The MTdi&ws on country time-use surveys of
different quality, and which use different colleetimethods and coding. In some activities,
differences of coding arise from differences ofiiébn, which creates further comparability
problems. This is especially so for childcare, tas ivery variously defined (Folbre et al.
2005). Also, childcare will be underestimated asnhod the surveys do not include secondary
activity, an essential and time consuming aspectod (Craig 2006a; Craig 2006b). The sur-
veys were not all done in the same year. To mirarthe impact of this, countries whose sur-
veys fell within a three years of each other weslected for this study. This in turn led to a
further limitation — the data are not very recdiitese limitations mean that the results of this
study should be interpreted with caution, and carrdgarded as preliminary only. A more
reliable study of greater depth may entail the camspn of individual countries’ preharmo-
nised time-use surveys and would certainly reqgthiezinclusion of many more countries in
the sample.

4 Results

4.1 Descriptive analysis

Mean time spent in unpaid work, and in total paad anpaid work by country, sex, and age
of youngest child are set out in Table 7, ApperAlix he tables below draw on these data.

In each of the countries, being a parent is astati@ith a higher workload than being child-
less (see Table 1). With a youngest child undex jigars old, parents spend between eight
(Norwegian women) and 24 (Italian women) percemigéy working each day than non-
parents do. The effect is less when the childrenoéder. The effect is fairly similar by sex
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within countries, with the exception of Norway, wi¢he impact upon male time is markedly
higher than upon female time. There are, howeviffierdnces between countries, with the
effects of parenthood upon total workload most ptorted in Italy. Since it is Italy that has

the lowest birth rate (see Table 6), this fits witle speculation that countries in which the
birth rates are highest will be those in which time commitment of parents (both in total

workload and in unpaid workload) is most similarthat of non-parents. The result for Nor-
wegian women also fit with this suggestion. Howewbe similarity between Australia and

Germany in the average workload increase, dedpéteifference in their national birth rates,
is not explained.

Table 1
Parents’ mean total workload as a proportion of norparents’ mean total workload
Youngest child under 5 Youngest child 5-12
Nationality Women Men Women Men
Italy 124 123 116 115
Germany 114 111 dna dna
Australia 116 114 105 109
Norway 108 120 102 111

Source: MTUS World 5.51, own calculation.

Table 2, which shows parents’ unpaid work as agrgege of non-parents’ unpaid work, re-
veals that much of the higher parental total waaklarises from an increase in unpaid work.
Again, there are cross-national commonalities. lIrthee countries, parents do a great deal
more unpaid work than childless people. With a ymst child under five, mothers average
between 45% (ltaly) and 86% (Australia) more unpaatk than childless women do. The
workload disparity between parents and non-paresnsinues, to a lesser extent, as children
grow, with the effect on men declining more thaa #ifect on women. In all countries, the
effect on unpaid work is more pronounced upon worhamh men, but there are notable na-
tional differences. Interestingly, it is the lowtity countries Italy and Germany in which
the change on motherhood is least marked. The $ligtjference in unpaid workload be-
tween mothers and non-mothers within one countiy i8ustralia. It is the higher fertility
country Norway in which the change for men is hgjh@he least difference between fathers
and non-fathers is in Australia and Germany. Agtia,workload ratios do not entirely corre-
spond to the birth rate ranking (see Table 6).

So the results in Tables 1 and 2 give only patelppesrt to the speculation that the birth rate
will be highest in countries in which the time cortment of parents is most similar to that of
non-parents of the same sex. This suggests thaixthe total work and the large increase in
unpaid work that comes with being a parent is ndear disincentive to fertility.
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Table 2
Parents’ mean unpaid workload as a proportion of na-parents’ mean unpaid workload
Youngest child under 5 Youngest child 5-12
Nationality Women Men Women Men
Italy 145 161 130 128
Germany 156 138 dna dna
Australia 186 138 149 121
Norway 177 154 136 123

Source: MTUS World 5.51, own calculation.

Turning to the issue of division of domestic labauthin households, Table 3 shows female
unpaid work as a proportion of male unpaid worklu@m 2 shows, for example, that child-
less Italian women average 464% of the amount paighwork childless Italian men do, and
childless German women average 209% of the unpaitt ehildless German men do. The
second and third columns show how the divisiorabblr by sex is affected by the presence
of children under 5 and aged between 5 and 12gectisply. So, for example, Column 3
shows that an Italian mother with a youngest ctilder five years old averages 417% of the
unpaid workload of an Italian father with a youniggsld under five years old.

Table 3
Female mean unpaid work as a proportion of male meaunpaid work
Nationality No children Youngest child under 5 Youngest child 5 to 12
Italy 464 417 469
Germany 209 236 dna
Australia 189 255 33
Norway 164 188 182

Source: MTUS World 5.51, own calculation.

In Italy, the presence of children is not assodiatgh a marked deepening in the division of
labour. It is already very unequal. It actuallyggatlittle better when there is a child under five
(see Table 3). It is still, however, the deepeststhn of labour cross-nationally, although
parenthood does not make an inequitable situatiomsev In all the other countries, the divi-
sion of labour by sex is deepened by the presehchildren, but to different degrees. Nor-

way is the most equitable in childless househaldiyy women averaging 164% of the amount
of unpaid work that men average, and there isivelgt moderate change associated with
parenthood of under five year olds (when motherd&R% of fathers’ unpaid work). This is

largely because the contribution of Norwegian feghe high compared to that of fathers in
other countries (see Table 7). Italy and Norwayeasent the extremes of birth rates in this
study, as well as the extremes of absolute unpaitt and equity in the division of domestic
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labour. So this supports the speculation that biths are highest in countries in which the
division of labour following parenthood is most égble. However, the Australian and Ger-
man results again do not support the hypothesisn&eratios don’t alter very much follow-
ing parenthood (they go from 185% to 194%), yetn&ary has low fertility, and the impact
of parenthood on equity of unpaid work is the nstfound in Australian (178% to 258%),
which has a relatively high birth rate. Australiscacontinues to show a big gender gap in
unpaid work as children mature.

The findings are similar regarding workforce pap#tion. Table 4 shows the proportion of
total work time that is paid for the childless (Qwins 2 and 3), when a parent has a youngest
child is under five (Columns 4 and 5), and wheraeept has a youngest child is aged five to
eleven years (Columns 6 and 7). The intention imdicate how time is balanced between
home and market before and after parenthood, antilasen grow, in each of the four coun-
tries, by sex.

Table 4

Proportion of mean total work time that is paid

No children Youngest child under 5 Youngest child 5-11
Nationality =~ Women Men Women Men Women Men
Italy 28 78 16 72 19 76
Germany 43 74 22 68 dna dna
Australia 47 73 15 67 25 70
Norway 53 71 33 62 38 67

Source: MTUS World 5.51, own calculation.

In all the countries, men’s and women'’s relativegicommitment to paid work as a propor-
tion of their total work load is very inequitablewomen have a much lower proportion of
their total labour time remunerated than men dowvéieer, the extent to which motherhood is
on average associated with a deepening of theiaivisf labour between paid and unpaid
work by sex varies cross-nationally. Of childlessmren, Italians have lowest proportion of
paid to unpaid work (28%), Norwegian women the bggh(53%), with Australia (at 47%) not

far behind. But with a youngest child under fiveisi Australian women who have the lowest
ratio of paid to unpaid work: 15%. This implies th&ustralian women have a more pro-
nounced lifestyle change upon motherhood than woiméine three other countries. Norwe-
gian mothers have the highest proportion of paidiripaid work of all the mothers in the
sample (33%), though it is substantially lower thiaat of their childless compatriots. Moth-
erhood is also associated with a very low propaortbpaid work time in Italy (16%), but the

difference from childless women is not as markethdke other countries.

For men, the picture on work-family time allocatisndifferent than it is for women. Child-
less men’s average unpaid to paid work ratios airkyfsimilar cross nationally, suggesting
that women’s lives are more affected by work-fammdgime than men’s. Also, while all fa-
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thers spend more time in unpaid work than childhess, the variation is less than for wom-
en. Norwegian men make the most time adjustmealiant men the least, and Australian and
German men fall in the middle.

4.2 Multivariate analysis

To investigate whether these patterns can be aidbto nationality and parenthood inde-
pendently of other factors, this paper conductstipial regression analysis, as described in
the method section above. Recall that four increggispecified models were run. The results
tables are set out in Table 8, Appendix A.

Model 1 shows that there is slight variation croasenally in both total work and in unpaid
work. Australian men in the reference category ager9.16 hours a day total work of which
1.59 hours is unpaid work (shown as the constantse Being Norwegian and lItalian is as-
sociate with less total work and unpaid work, aethtp German with slightly more. The ef-
fects of gender markedly outweigh those of natityaCross nationally, being female pre-
dicts 40 minutes extra total work and over threerb@xtra unpaid work a day (see Table 8).

However, Model 2 shows that having one variableskEx obscures important cross national
variation. There are significant differences betwéeing a woman in each of the countries.
The cross national finding in Model 1 that womenndore total work than men seems to re-
flect the behaviour of Italian women only. When dunynvariables combining sex and nation-
ality are entered, Norwegian, Australian and Germamen are predicted to do less total
work, but Italian women are predicted to do morecdntrast, German men are predicted to
do more total work, and Norwegian and Italian men@edicted to do less, than men in the
reference category. This means that within Itdigrée is a large difference between male and
female total workloads, which is not found in thbey countries in the sample. The workload
equivalence by sex is only for total work, not uidpaork. In all the countries, women do
more unpaid work than men, although the discrepatgast marked in Norway (see Table
8).

Model 3, which introduces variables for age of ygest child, confirms that cross nationally
there is a high time demand associated with papexthHaving a youngest child under five
predicts 45 minutes more total work, and an hodraquarter more unpaid work. The model
also confirms that the time demand of children dishes as they mature, with the presence
of children between 5 and 11 associated with areased total workload of about 12 minutes
total work, and about 20 minutes unpaid work (sabld 8). However, these variables aver-
age the impact of children across gender and radtipnModel 4 interacts nationality, gender
and the age of the youngest child, and is theredbte to show the effect of parenthood in
each country for each sex, and for each age groupildren (see Table 8). Of the sample
studied it is Australian women who experience thestrincrease in both total and unpaid
workload, when they have a child under five. Inséiregly, the workload impacts of
parenthood are less pronounced upon Italian woimam ipon either Austra-lian or German
women. For Norwegian women, the effect of mothedhopon total work is actually neutral.
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Norwegian men, in contrast, are predicted to irsgeaeir total workload by an hour and ten
minutes in association with having a child undee fiOf this, nearly an hour is unpaid work.
This is the biggest effect upon male unpaid worltloathe sample. The least effect is upon
Italian men, with that upon Australian and Germaanrfalling between. So in the country in
which birth rates are highest, men do most unpaitkwin the country in which birth rates

are lowest they do least. This suggests that gesgléty in the domestic division of labour is

associated with higher fertility. However, this clrsion cannot be confidently drawn, as
being German is associated with comparatively mgthe unpaid work when there are chil-
dren, and German birth rates are nearly as lowadar.

When other factors are controlled, for parents witiloungest child aged between five and
eleven years, only Australian men and women hatatah workload that is significantly dif-
ferent to those in the reference group (childlesstralian men in the base category). In no
other country (all else equal) does the workloaagafig persist beyond the pre-school period.
Further, in none of the countries including Ausérals unpaid work different for fathers with
a youngest child aged five to eleven than for ¢d#g men. In contrast, having a youngest
child aged between five and eleven predicts a hmigheaid workload for all mothers, with
the effects strongest in Australia.

5 Discussion and conclusion

This study aimed to investigate whether time ugdystan contribute to knowledge on fertili-
ty decline, by comparing the impact of childrenamtult time in four countries with different
social, cultural and policy environments, and sgeintime allocation differences corre-
sponded to variation in birth rate.

The results were mixed. There were substantiaediffces in the workload of parents and
non-parents in all four countries, but the patifrdifference did not correspond to birth rate
ranking. So the study did not find support for ithea that birth rates will be higher where the
time commitment of parents (both in total worklaatt in unpaid workload) is most similar
to that of non-parents, and in this regard couférdfttle insight into policy effects. In con-
trast, there was some indication that the abilitwomen to balance their time between home
and market is implicated in fertility rates. Howevantriguingly, birth rate ranking corre-
sponded more closely to the work-family balanceclufdless people than of parents. This
does support the idea that female workforce pasten is associated with higher fertility,
but suggests that it may be most relevant at ti@ pefore women have children. The study
also found support for the idea that birth ratestagher where male and female time alloca-
tion to paid and unpaid work is most equitable,imgaggesting policy environment could
influence fertility. But once more, birth rates msponded more closely to cross national var-
iation in childless households than in householdl whildren. It was the countries in which
the pre-child division of labour was least markledtthad the highest birth rates. So the find-
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ings in this study give some support to the feytilheories that suggest domestic gender equi-
ty and female work-force participation are impottém maintaining higher birth rates, but
imply that it is the “before baby” picture that reas. This raises interesting questions about
the effect of gender equity upon parity progresstbat is, whether people will have a first
child, and then, having had one child, people gdaohave a second, or a third. Parity pro-
gression is very important in fertility decline, asnay make the crucial difference between
an adequate birth rate and a baby bust (Kipperl;26hler et al., 2002; McDonald, 2004a).
There is arguably one threshold to have any childred another threshold to have each extra
one.

The results of this study could imply that fewernaen take the decision to go from no chil-
dren to one child in situations of extreme domestitairness (as in Italy and Germany) be-
cause they are already overburdened. Where domabeir and workforce participation
amongst the childless is more equitable (as in ldgrand Australia), women may be more
willing to have a first child. Then the decisionoabwhether to have subsequent children may
rest on whether motherhood adds considerably to emsndomestic workload and reduces
female workforce participation. If their domestesponsibilities post-motherhood mean they
are heavily burdened with domestic labour and/emo# balance work and home commit-
ments, women may not go on to have a second dhilidlom two, to any subsequent children.
Conversely, in countries where motherhood doesbniog such penalties, women may be
more willing to have more children. In Australidildlessness is not historically high com-
pared to levels found at the beginning of the agnfde Vaus, 2002). However, family size is
falling dramatically, and increasingly, Australimmmen stop at one child (Kippen, 2001). In
Norway, second children are reportedly more comf@ECD, 2003). The difference may be
attributable to the more extreme consequences diertiood upon domestic gender equity
and workforce participation in Australia than inM@y. This suggests that where childless
couples have a relatively equitable division ofdaband childless women relatively high
workforce participation rates, women will startaarily, but that if the consequences of hav-
ing that child is extreme deepening of the divisafriabour, and great difficulty combining
work and home commitments, they may refrain frotasgguent births. If so, policies intend-
ed to encourage a higher birth rate should not baladdressed to the parental situation, but
to pre-parental conditions, and should include lpailicies that encourage male participation
in unpaid work (before and after fatherhood) anticpes that encourage female participation
in paid work (before and after motherhood).

This small study of the interaction between sopdlicy, time allocation and birth rates does
suggest that investigating time use patterns iss=rational perspective could assist under-
standing of contemporary fertility decline. Moreesfically, it lends support to the view that
domestic equity and work family compatibility areplicated in fertility outcomes. However,
the findings are far from conclusive, and as disedsabove, the study is subject to a number

of limitations. Further research into more courstigth more detailed policy comparison and
improved data would test and build on these pralary results.
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Appendix

Table 5
Economic indicators by country
National income Relative poverty Income Child poverty
per capita inequality

GDP per capita Poverty rate: Income inequal-  Share of chil-

in $US dollars Proportion of  ity: Evolution of  dren 17 years
the population  the gini coeffi-  and under living

below 50% me- cient in households
dian income with equivalised

poverty thresh- disposable in-

old come less than

50% of median
income, percent-

ages
Year 2003 2000 2000 2000
OECD- 25.587 10.2 30.8 12.1
average

Germany 26,400 9.8 27.7 12.8
Australia 29.300 11.2 30.5 11.6
Italy 26.200 12.9 34.7 15.7
Norway 36,100 6.3 26.1 3.6

Source: OECD 2005, own calculation.
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Table 6
Economic indicators by country
Age dependency ratio Fertility rates Women’s employment rates
Age-dependency Total fertility rate for ~ Women’s employment rates by
ratio: Population countries presence of children in 2000 as a
aged 65 and over as a percentage of persons aged 25-54

percentage of popula-
tion aged 15-64

Year 2000 2050 1990 2002 2000 2000 2000
No One child Two or
children more
children
OECD 21 47 1.86 1.60 74 71 62
average
Germany 24 49 1.45 1.31 77 60 56
Australia 18 40 191 1.75 69 55 43
Italy 27 65 1.33 1.26 53 52 42
Norway 24 44 1.93 1.75 83 83 78

Source: OECD 2002a; OECD 2005, own calculation.

Table 7
Mean daily hours spent in total work and unpaid
work by sex age of youngest child and country

Mean daily hours spentin ... ...total work ... unpaid work
(paid and unpaid)

Country Men Women Men Women

Norway No children 7.69 7.90 2.26 3.71
0-4 9.20 8.55 3.49 6.57
5-12 8.52 8.07 2.78 5.04

Italy No children 5.13 7.09 1.11 5.14
0-4 6.32 8.82 1.79 7.45
5-12 5.89 8.21 1.42 6.65

Australia No children 8.30 8.02 2.24 4.24
0-4 9.43 9.30 3.10 7.91
5-12 9.05 8.44 2.71 33

Germany No children 8.84 8.45 232 4.83
0-4 9.82 9.61 3.19 7.52
5-12 7.31 8.55 2.05 6.15

Source: OECD 2002a; OECD 2005, own calculation.
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Table 8
Cross-national regression models (predictor varialas)
Model 1 Model 2 Model 3 Model 4
Total Work Unpaid Work Total Work Unpaid Work Total Work Unpaid Work Total Work Unpaid Work
Constant 916 1.59 9.70 1.90 9.64 1.78 9.63 212
Country Effects
Norway -0.36 #HE -0.32 %
(0.08) (0.07)
Germany 0.16 #* 012 %
(0.06) (0.05)
Italy -(0.33 #hE -0.472
(0.06) (0.03)
Sex
Female 0.65 *4* 3.08 kEE
(0.04) (0.04)
Sex and country
Female
Australian -(0.36 HkE 251 kEk -0.34 Hk* 2.56 A -0.48 #** 1.66 *4*
(0.08) (0.07) (0.08) (0.07) (0.12) (0.10)
German -(0.22 #* 2.59 kEk -00.32 #k* 2.4 wHA -0.37 k= 1.80 4%
(0.08) (0.07) (0.08) (0.07) (0.11) (0.10)
Norwegian -0.71 #hE 1.76 *##* -0.76 ## 1.70 **4 -0.41 * 1.0§ #4¥
(0.11) (0.09) (0.11) (0.09) (0.16) (0.10)
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Model 2 Model 3 Model 4
Total Work Unpaid Work Total Work Unpaid Work Total Work Unpaid Work Total Work Unpaid Work
Italian 0.46 #+¥ 2.84 4 0.47 #k* 2 87 whk 0.52 *## 2.65 #hE
(0.08) 0.07) (0.08) 0.07) (0.12) (0.10)
Male
German 0.23 0.13 0.13 -0.04 0.12 -0.04
(0.02) (0.07) (0.08) (0.07) (0.12) (0.14)
Norwegian -0.26 * 0.19 * -0.29 ** 0.14 046 * 0.03
(0.11) (0.09) (0.11) (0.09) (0.17) (0.10)
Italian -1.67 *## -1.23 ok -1.67 HEE -1.24 #kk -1.52 wE# -1.08 #kk
(0.02) (0.07) (0.08) (0.07) (0.12) (0.10)
Age of voungest child
<5 0.73 ik 1.24 #*k 0.66 ** 0.61 #+*
(0.07) (0.06) (0.12)
5-11 0.20 ** 0.38 #¥k 0.49 ##% -0.02
(0.07) (0.06) (0.17) (0.14)
Female and youngest child under 5
Australian 1.07 #H 2.67 4
(0.14) (0.12)
Italian 0.71 ok 1.25 #kk
(0.12) (0.10)
Norwegian 0.28 211 #HkE
(0.20) (0.16)
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Table 8 (cont.)

Model 1 Model 2 Model 3 Model 4
Total Work Unpaid Work Total Work Unpaid Work Total Work Unpaid Work Total Work Unpaid Work

German 0.87 H#k 31§ #kk
(0.11) (0.10)

Muale and youngest child under 5

Australian 0.66 Hk* 0.62 #k*
(0.15) (0.12)

Italian 0,51 (.30 #%
(0.12) (0.10)

Norweglan 1,17 e 0.00 =4
(0.20) (0.17)

German 0.79 .72 dkk
(0.12) (0.10)

Female and youngest child 5 to 11

Australian 0,52 *#* 1.45 %k
(0.17) (0.14)

Ttalian 0.16 0.4] #kk
(0.10) (0.09)

Norwegian -0.41 0.64 #*
(0.22) (0.19)

Male and youngest child 5 to 11

Australian 0.50 ** -0.02
(0.17)
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Table 8 (cont.)

Model 1 Model 2 Model 3 Model 4
Total Work Unpaid Work Total Work Unpaid Work Total Work Unpaid Work Total Work Unpaid Work
Italian 0.08 -0.11
(0.11) (0.09)
Norwegian 0.31 0.04
(0.26) (0.21)
Age
2510 34 0.11 # 0.16 Hik 0.08 0.14 #k -0.09 #*k -0.14 #*k -0.10 * -0.23 #Hk
(0.04) (0.04) (0.04) (0.04) (0.05) (0.04) (0.05) (0.04)
45 to 54 0.02 015 #* -0.02 013 #* 0.10 (.34 #k 0.10 033 #kk
(0.05) (0.04) (0.05) (0.04) (0.05) (0.05) (0.06) (0.05)
Education
Above secondary 0.11 0.03 0.05 0.00 0.01 -0.07 0.00 -0.09 *
(0.06) (0.05) (0.06) (0.03) (0.06) (0.05) (0.06) (0.05)
No of cluldren 0.34 #%% 0.5] ek 0.34 #kk 0.5] 0.19 0.25 #k 0.18 ik 0.23 #kk
(0.02) (0.02) (0.02) (0.02) (0.03) (0.02) (0.03) (0.02)
Day of week
Saturday -2.21 #kE 0.73 Hik =222 HkE 0.72 ok -2.21 *E 0.73 ek <222 wEE 0.73 ok
(0.05) (0.04) (0.05) (0.04) (0.05) (0.04) (0.05) (0.04)
Sunday -4 9] #kk -0.34 Aok ) i -0.35 Hi# -4 91 ki -0.34 -4 91 ok -0.34 Hk
(0.05) (0.04) (0.05) (0.04) (0.05) (0.04) (0.05) (0.04)
Work Status
Part time 0.76 #* 1.15 #k 1.12 %k 0.95 #¥k
(0.06) (0.06) (0.06) (0.06)
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Table 8 (cont.)

Model 1 Model 2 Model 3 Model 4
Total Work Unpaid Work Total Work Unpaid Work Total Work Unpaid Work Total Work Unpaid Work
Not employed 2 34w 2.20 * Hokoh 2.17 wk 2.06 *HE
(0.04) (0.04) (0.04) (0.04)
Income
Lowest quartile -0.72 ek -0.20 ** -0.75 sk -0.18 * -0.75 -0.16 * -0.73 -0.14
(0.09) (0.07) (0.09) (0.07) (0.09) (0.07) (0.09) (0.07)
Highest quartile 0.14 * -0.23 Ak 0.18 ## -0.23 *EE 0.22 #*% -0.16 #5* 0.23 *#% -0.13 &%
(0.06) (0.05) (0.06) (0.05) (0.06) (0.05) (0.06) (0.05)
Spouse’s Work
Part time 0.26 ###* 0.30 *## 0.07 0.06 -0.01 -0.08 -0.05 -0.03
(0.07) (0.06) (0.07) (0.06) (0.07) (0.06) (0.07) (0.06)
Not 1n labour force -0.71 #AE -0.45 *** -0.47 *4* -0.28 *H* -0.52 *4k -0.37 wHk -0.54 H& -0.3] ek
(0.05) (0.04) (0.05) (0.04) (0.05) (0.04) (0.05) (0.04)
E square 342 446 370 478 373 489 374 364

Source: MTUS World 5.1,own calculation.
Note: * P-value<0.05 ** P-value<0.01 ***P-value<@.D, N=29767.
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1 Introduction

1.1 The international growing relevance of time use data

Since the mid-1920 — early in URSS, USA, UK andaRdland then in many other countties
— Time-Budget Studies (TBS) and Time Use Survey$S)lwere used for analyzing peoples’
behaviour, patterns of social life associated il temporal distribution, the allocation and
management of human activities.

Actually many countries collect time-budget datackhare more and more relevant mainly to
monitor similarities, differences or changementgha way of life of populations or social
groups, documenting patterns of time use of toaahe or subgroups, studying practical
problems in order to face the problems relatedrbam environment (daily rhythm of urban
traffic, opening and closing hours of public seedacshops, entertainement etc., peak hours
and duration of the activities connected with thecteic power, water consumption, internet
daily use and so on); and the problems relatece#ithn (i.e. studying the rhythm of daily ac-
tivities as to sleeping, eating etc. related tacEdgroblems i.e. insomnia, obesity, cardiovas-
cular illness and so on).

In this context countries are also fastly develgpinternational websites (Multinational
Time-Use Studies (MTUS), the International Assacratfor Time Use Research (IATUR),
Harmonised European Time Use Studies (HETUS), aock rgeneral international websites
as to EUROSTAT and the National Statistical Instisuwebsites) that are essential for ac-
cessing original time use study data and infornmatio

Therefore the experimentation and harmonizatiorswitable methodologies to analyzing
complex data in view to exploring, comparing andtkgsizing large volume of time use data
are becoming more and more useful.

1.2 The object of the paper

The paper proposes, in addition to the many otbsesiple simple and multivariate statistical
methods of analysis, the use of the explorativetidioiensional data analysis (MDA) for the
analysis of time use tables (matrices) when eac¢hert is dealing with many cases: individ-
uals (microdata) or categories of individuals ariabgroups (macrodata) and many variables
(quantitative/ qualitative) simultaneously consaterMDA includes many multivariate tech-
niques which can be classified into two main growesssification analysis (cluster analysis)

1 Further details on the history of Time Use Stadiad on-line Survey Documentation can be founidhén

web site: http://www.iser.essex.ac.uk/misoc/timénsarmation/technical compiled by Fisher, Kimberly
Institute for Social and Economic Research, Unityedf Essex.

elJTUR, 2006, Vol.3, No. 1 89



Mary Fraire: Multiway data analysis for comparing time use in different countries

and factorial analysfs each-one is a particular different way to analged synthesize the
initial data set. Among the several factorial as&ytechniques the paper considers the multi-
way analysis for multiple quantitative tables (pee. 4).

From a methodological and applicational point awibesides the specific MDA technique
which will be carried out it is useful to see mdithensional data analysis as a system com-
posed of various steps equally important and iej@eddent. At each step it is necessary to
make choices and to carry out operations havingsstal and computational aspects not al-
ways governed by fixed rules or single criteriaother words we can list seven main steps
(Figure 1) which make up an MDA and special emghasigiven to the preliminary four
steps often considered the ‘hotspot’ of the emticeess (Fraire, 1995)

Figurel
The seven phases of Multidimensional Data Analysis (MDA)

initial statistical
documentation feedback

A-priori coding ' l
‘(Initial data mairices)

}

Choice of measure ;

- similarity/dissimilarity

—
Choice of Ouiput m- wlis:
MDA method aad - HUMEFIC
-graph

T Choice of data .
A-posteriori coding / table (coding b-etwleen obmermizom: e
(ransformationof | 4oL dae (HllilCl’fS and wxn mﬂm::as) — statistical (dendrogram
variahles) / matrix) J - relations between variables package for MDA correlation
{ variance-covariance, (PCA, §CA, MCA, circle ete.)
correlation, chi square elc. CA, 3-way eic.) g

akd k x kmatrices)

Source: own elaboration.

Very synthetically, the above phases (in bracketsplaragraphs corresponding to the stepsre-
ferring to the application) in Figure 1 are defirsedfollows:

» The first step is related to the initial statistidacumentation and it is concerning the def-
inition of the object and the scope of the stutlg, $urvey plan and the actual data collec-
tion i.e. the questionnaires filled out, data daveiled from internet web sites, data bases
etc. (par. 2);

= The second step concerns the ‘a priori’ codingthe.transposition of all raw data col-
lected in the form of the initial data matrix or tmees (par. 3.1);

Among the factorial analysis there are severahous: Principal Component Analysis (PCA), Canonic
Correlation Analysis (CCA), Simple and Multiple @espondence Analysis, Multidimensional Scaling,
Multiway analysis including many different technasu(see par. 4). Many of them were developed in the
first half of the century from conceptual and metblogical point of view but seldom utilized. Nowada
the great and generalized capacity to process larlyene of data and to carry out complicated calioh
rapidly by the hardware and software available fereated the conditions for further diffusion oéithap-
plications.

We shall not dwell here upon this argument witiah be deepened in Fraire (1995, p.5-51).
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The third step concerns the ‘a posteriori codirgtransformation of variables with dif-
ferent aims (i.e. dividing a variable into clasdesnsforming a variable into ranks, stand-
ardizations etc.). This phase includes the firstdptive univariate and bivariate statistics
generally carried out on the ‘columns’ (variabletjhe initial data matrix (par. 3.2);

The fourth step concerns the ‘a posteriori codwfghe whole data matrix concerning the
choice of the data table generally different frdm tnitial data matrix (i.e. generalized

contingency table, complete disjunctive table etdable obtained as feedback from pre-
ceding multivariate analysis carried out on th&éahdata matrix i.e. factor scores matrix).

In the multiway analysis considered in the papés $itep concerns the choice of one of
the possible research situations (par. 4.2) asirgigooint data table and the tables ob-
tained as feedbacks of the three aspects chamwctethe multiway analysis (par. 4.3,

4.4, 4.5);

The fifth step concerns the choice of the meastinelation between cases (distances,
similarities etc.) or between variables (correlatamefficients, variances and covariances
etc.) according to the data table obtained in tleth step (par. 4.3, 4.4, 4.5);

The sixth step is related to the choice of the wethnd software of MDA (CA, PCA,
MFA etc.) (see par. 4.1);

The seventh step is devoted to results (i.e. emers, factor loadings etc.) and graphic
(i.e. factorial planes, dendrograms etc.) (par, 4.8, 4.5, 5).

As to time use methodological point of view it mportant distinguish two different but com-
plementary aspects which can characterize timelatseanalyses:

1.

Cross-sectional time use analysis: based on averag¢ion for each activity (referred to
all persons or only to those who have performedatiiity with the percentage of popu-
lation engaged in the daily activities). These ¢aldre fitting for analysing time alloca-
tion, time management, typical time-budgets, tirme structures of various categories of
population, social groups etc.;

Longitudinal time-use analysis (temporal sequerafedaily events): based on percent-
ages of the population or social groups engagethigie or all daily activities at selected
time-points during the day. These tables are {jttor analysing as the daily rhythm (dis-
tribution shape) of a specific daily activity, tvetglobal sequence patterns of daily life. In
the last case we analyse simultaneously the aly daitivities performed at selected
timepoints during the day by the population or iy $ocial groups considered.

In the paper we focus only on cross-sectional tise analysis and in particular on the multi-
way data analysis which is suitable for comparitagistical studies (i.e. referring to different
countries at the same time) when each of them lzexy wariables (i.e. activities) observed on
many cases (i.e. population at different stagege)f.

4

Statistical aspects and applications concernilugte Analysis and Principal Component Analysis be
seen in Fraire M.(2004), | Bilanci del Tempo erédagini sull’'uso del tempo. Time-Budget Studies(JBS
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The application considered concerns cross-natioolparison in time use crossing employ-
ment status and different stages of life by gemndérEuropean countries in 2003.

2 Source of data, sample size, cases
and analysis variables

2.1 Source of data, sample size and the countries ¢ onsidered

The data used for the application is a sub-fileaeted from Eurostat, ‘Time-use at different
stages of life in 13 European countries in 2003wdloaded from Eurostat web site
(http://europa.eu.int). The Eurostat data refetoedl3 countries time use surveys but only six
followed very closely the harmonized guidelinesiess by Eurostat. This means that they are
comparable between countries concerning the stlifférences in age group covered. In the
application we consider for simplicity only six cdues: Belgium (BE), Estonia (EE), Fin-
land (FI), Norway (NO), Slovenia (Sl), United Kingua (UK).

It is to remark that the data analysis considerddcbe applied to much more countries as
well. In Table 1 we report the sample size and eyreharacteristics of the six European
countries.

Tablel
Sample size and survey characteristics of 6 European countries
Country - Source Fieldwork period Population Sample size:
covered: age respondents
Belgium (BE) December 1998 - Feb- 12-95 8392
National Institute of Statistics and ruary 2000
Free University Brussels
Estonia (EE) April 1999- 10 - 5728
Statistical Otfice of Estonia March 2000
Finland (FI) March 1999- 10- 5332
Statistic Finland February 2000
Norway (NO) February 2000- 10-79 3211
Statistics Norway February 2001
Slovenia (SI) Aprila 2000- 10- 6190
Statistical Office of the Republic March 2001
of Slovenia
United Kingdom (UK) June 2000- 8- 10366
Office for National Statistics September 2001

Source: Eurostat, ‘Time-use at different stagdgefn 13 European countries in 2003’
from Eurostat web site (http://europa.eu.int), aaiculation.

and Time-Use Surveys, Ed. CISU, 2004, Roma in @aei Part 11l concerning Paths of Time Use Multi-
dimensional Data Analysis.
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2.2 Defining the cases

The cases considered in the application concerafiejories of population obtained crossing
by sex: the employment status and the ‘composifieaaiables represented here by lifecycle
variables obtained crossing (non exhaustively) dass/ civil status/ presence of child living

with parents according to youngest age.

The N=14 cases are detailed as follows (in bracketseported the labels of the cases):
1. Women (W);

2. EmployedWomen (EmplW);

3. Women less than 25 years old, Not having Child<#8ry old living with parents
(W<25NCh<18);

4. Women of any age living in Couple and having thengest Child of 0-6 years old
living with parents (WCAChO0-6);

5. Women of any age living in Couple and having yowstd@ehild of 7-17 years old liv-
ing with parents (WCACh7-17);

6. Women 45-64 years old living in Couple Not havirfgldren <18 years old living
with parents (W4564CN<18);

7. Women more than 65 years old living in Couple, Raving children<18 years old
living with parents (W>65CN<18).

The same categories have been obtained for Men:
8. Men (M);

9. Employed Men (EmpIM);

10. Men less than 25 years old, Not having Child<18ryeald living with parents
(M<25NCh<18);

11. Men of any age living in Couple and having youndéktld of 0-6 years old living
with parents (MCAChO-6);

12. Men of any age living in Couple and having youndestld of 7-17 years old living
with parents (MCACh7-17);

13. Men 45-64 years old living in couple Not having [dhen <18 years old living with
parents (M4564CN<18);

14.  Men more than 65 years old living in Couple, notihg children<18 years old living
with parents (W>65CN<18).
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2.3 Defining the variables

The variables considered in the application contleenactivities collapsed in 12 primary ac-
tivity groups exhaustive of all daily activitiesr Table 2 is reported the classification of the
activities.

The classification of the activities derives frone tEurostat more analytical classification (12
activities groups instead of 8) employed in thevabmentioned study and it is suitable for the
purpose of the present application concerning tEoeative description and comparative
analysis of time-budgets of different categoriesndividuals in the six countries considered
with respect to the main time use areas charautgrikhe daily activities.

Finally the type of day considered is the averameaf the week over the whole year.

Table?2
Classification of primary activities

Primary activity groups (labels) Primary activities

1. Sleep (Sleep) Sleep

2. Eats (Eats) Meals and personal care

3. Work (Work) Gainful work

4. Study (Stud) Study

5. Housework & Family care (H&Fa) Household work and family care

6. Volunteer work (FreV) Volunteers work and informal help to other house-
holds

7. Socializing (Soci) Socializing (participatory activities, social life and
entertainment and culture)

8. Leisure Time (Leis) Sports and outdoor activities, hobbies and games,
unspecified leisure time and resting

9. TV (Tv) TV and video

10. Other media (OMed) Other mass media (radio, music, reading)

11. Travel (Trav) Travel including travel for work

12. Other unspecified (OUns) Other, unspecified and filling in TUS diary

Source: Own definitions.

3 The initial data matrix

3.1 The initial data matrix of the application

Considering the cases (N=14) and the variables(j&q, 2, ..., k=12)) the activities above
defined in Table 2 are arranged together with tkdNcases in a matrix forma (initial data
matrix) as start point for the application (Fig@je
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The matrix has the following statistical charadict

1. The matrix is composed of 6 basic tables (six tadides matrix: cases x variables
foreach country) put one upon the other;

2. The rows are the time-budgets of the categoriggptilation considered and therefore
the row-sum is equal to 1440 minutes. The rawastittne use profile (description) of
the categories considered;

3. Comparisons among rows (also transforming data of %ae 24 hours=100) give the
differences in the time-budgets of the 14 categavigoopulation;

4. The columns represent the distributions of eaclvigcgroup among the N=14 cate-
gories of population;

5. Each column gives the consistency (amount of tipeny and the dispersion of the
activity among the 14 categories considered;

6. The data considered in the matrix are the averagatidn in minutes of the primary
activity groups computed dividing the total duratiof time devoted to that activity
group to the whole category of population considdrecluding persons who has not
performed the activity).

The use of means instead of individual durationmadhat the correlations are not perturbed
by large numbers of zeros in the data.

Referring to the average duration of activity te tivhole population or only to those who
have performed the activity has the following maieanings:

1. Average durations referred to the whole populaisosuitable to focusing the analysis
on time-budget in other words it allows us to asalthe incidence of average duration
of each activity on the 1440 minutes= 24 hours=.100

2. Average durations referred only to those who haréopmed the activity is suitable to
focusing the analysis on time use structure. lreotiords it allows us to analyse the
typical duration of each activity.

In the application average durations referred éovthole population have been considered.

3.2 Descriptive statistics for the first analysis o f data

Univariate descriptive statistics such as arithmetean, range, min-max, standard deviation,
coefficient of variation, % doers etc. give an imtpat frame of the time-use matrices. These
statistics are necessary also in view to furthgydateriori’ data matrix codings (i.e. transfor-
mation of the original data in deviations from thean, standardization, dividing into classes,
change of scale, ranging etc.). Bivariate staistiecch as correlations and partial correlations,
scatter diagram show the relationship (shape atehsity) between primary activities and
represent an important first analysis of data. Hewdor the sake of brevity we shall not
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dwell on these statistics and in Table 3 we repoly the means, standard deviations and co-
efficient of variation of the 12 activity groupsrfeach country.

Figure 2
Theinitial data matrix of the application (synthetic example)
Cases Sleep EatPers Work Study HFamCare VolontWork Socializ Leisure TV OthMedia Travel OthUnsp
BELGIUM
Women 521 162 88 41 238 a8 65 68 132 M 76 7
EmplWomen 445 156 232 4 226 & 61 43 o4 25 92 [
W<25NCh<1B 548 154 27 23 83 7 77 76 108 36 86 7
WCAChO-8 502 145 157 4 39 a e} 3y 92 18 =k} G
WCACh7-17 499 160 133 4 208 10 63 45 109 30 85 4
W4S64CH<1E 512 167 71 2 207 12 R5 66 148 33 71 G
W>E5CN<18 536 171 0 0 282 g 63 a7 193 40 42 7
Men 507 157 158 45 143 9 ] T8 144 44 91 5
EmplMen 481 154 300 4 135 g R4 47 115 32 103 i
M<25NCh<1B 548 140 44 202 54 7 69 117 124 40 a9 g
MCRChO-8 481 151 287 4 173 a A0 43 110 25 102 i
MCACh7-17 482 164 277 4 147 12 h3 52 124 32 98 5
M4S64CH<1E 503 163 150 3 181 10 54 66 164 51 8o &
M»e5CH<18 534 178 2 3 194 16 60 112 204 63 a7 T
ESTONIA
Women 530 126 120 27 267 13 A1 54 135 48 &0 5
EmplWomen 503 126 249 5 241 10 45 31 113 41 71 5
M>E5CN<18 558 148 44 0 207 13 a7 105 179 95 49 5
FINLAND
Women 522 126 124 36 212 14 63 72 128 60 66 12
EmplWomen 502 122 247 13 201 11 60 52 100 A7 76 9
M>E5CN<18 534 152 21 1 175 21 50 123 193 a7 48 25
NORWAY
Womesn 500 121 140 38 108 g 135 73 105 47 70 &
EmplWomen 488 111 219 19 108 7 132 57 a7 38 77 8
M>E5CN<18 494 163 41 2 184 15 a5 100 120 102 58 G
SLOVENIA
Women 520 127 133 44 265 & 68 72 110 n 61 3
EmplWomen 454 118 279 7 250 4 60 52 28 22 74 2
M>E5CN<13 535 163 48 0 197 12 61 142 165 76 39 2
UNITED KINGDOM
Women 523 136 116 40 221 12 73 57 136 33 81 12
EmplWomen 505 126 237 12 207 10 67 41 110 23 93 9
M>E5CN<18 515 170 19 2 214 16 62 83 203 78 63 14

Source: sub-file extracted from the EUROSTAT ‘Tinnge at different stages of life in 13 European taesin

2003’ Data File, Eurostat, downloaded from Eurostal site: http://europa.eu.int

Note: the meaning of labels is reported in par. @&n calculations.

From univariate statistics it is to remark that agdhe mean durations of the activities:
Sleep, Eats and personal care, Work, HouseworkFanaily care, TV have overall average
durations higher than Study, Volunteers activittescializing Leisure, Other Media, Travel;
for this reason the coefficient of variation fit lvand better than the standard deviation for
measure the dispersion of each activity amongaisesconsidered. Because the categories of
population considered in the application are ole@iorossing employment status and differ-
ent lifecycles by gender: particularly high reg coefficients of variation for the activities
Work, Study, Household work and Family care insatlcountries.
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Table3
12 primary activity groupsin 6 European countriesin a weekday in 2003.
Univariate statistics: mean (in minutesand in percent of 1440= 100), standard deviation
(in minutes), coefficient of variation CV (in percent).

Activity &

5 = = = =z 3

2E £, & 8§ E _ &

Country » 92 B & & = & 2 E & £ o
Belgium

mean 516 158 137 39 197 9 60 67 132 35 84 6

%o 36 11 9 3 14 1 4 5 9 2 6 0

std 22 9 101 73 79 3 G 25 33 11 15 1

CWV % 43 57 737 187 401 333 10,0 373 250 314 178 17.0
Estonia

mean 529 131 159 26 216 12 44 61 143 47 65 5

%a 41 9 10 2 14 1 3 4 9 2 5 0

std 27 7 94 48 96 4 15 2 2 17 11 1

CWV % 5.1 53 591 181 444 250 326 443 147 340 1534 200
Finland

mean 521 122 170 32 179 13 58 51 130 34 67 13

%a 36 8 2 2 2 1 4 6 9 4 3 1

std 25 12 107 32 80 5 11 33 26 18 12 5

CVoa 48 98 629 163 447 384 190 407 200 333 179 384
Norway

mean 499 116 172 32 178 9 120 74 115 45 72 8

%a 35 8 2 2 2 1 8 5 8 3 5 1

std 25 2 93 49 67 3 15 25 24 22 12 3

CV% 5.0 172 540 153 376 333 125 337 208 488 166 250
Slovenia

mean 518 127 180 34 215 7 65 80 118 29 65 2

%o 37 9 13 2 16 0 4 5 8 2 4 0

std 26 12 103 61 97 3 11 2 23 15 15 7

CV% 5.0 94 572 179 451 428 169 325 194 517 230 350
UK

mean 515 129 172 34 184 10 62 3 141 31 83 10

%o 36 9 12 2 13 1 4 4 10 2 6 1

std 31 20 107 58 88 5 8 23 26 17 2 1

CWV % 5.7 155 8622 171 478 500 129 365 184 3548 144 100

Source: own elaborations.

Among the ‘a posteriori coding’ of the initial dataatrix (the third phase of MDA par. 1.2)
because of the great differences of the means @speérdions of the 12 activities considered
the data have been transformed in standard devg&afirnean= 0 and std=1).

In view to compare the time-budgets of the six pean countries more easily the 12 activi-
ties have been classified in the following fivelgaictivity areas:
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Table4

Codesand Activities
Codes and Activity groups Activity areas Codes
1. Sleep Physiological area 1-2
2. Eats and personal care Physiological area 1-2
3. Work Public area 3-4
4. Study Public area 3-4
5. Housework and family care Family area 5
6. Volunteers Personal area 6-10, 12
7. Socializing Personal area 6-10, 12
8. Leisure Personal area 6-10, 12
9. Television Personal area 6-10, 12
10. Other mass-media Personal area 6-10, 12
11. Travel Travels or Mobility area 11
12. Other unspecified activities Personal area 6-10, 12

Source: own definitions.

In Figure 3 the six time-budgets are reported.

Figure3

Time-budgets of six European countries at different stages of life

and five areas of daily activitiesin a weekday in 2003

UNITED KINGDOM

SLOVENIA

NORWAY

FINLAND

ESTONIA

European countries

BELGIUM

0%

20% 40%

60%

80%

Activity Mean duration in % of the 24 hours = 100

100%

O Physiological HE Public B Family and House @O Personal

B Travels

Source: EUROSTAT ‘Time-use at different stagesfefih 13 European

countries in 2003, own elaborations.
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It is possible to remark that the 6 countries ntitstanding their geographical and cultural
differences have similar patterns of spending theie use (similar % of the 24 hours devot-
ed to the 12 activity groups considered) in therage day of the week over the whole year.

Considering the time-budgets of the five activitgas: all countries devote almost 42-45% of
the 24 hours to physiological activities, 14% tonifig and house activities, 20% to public
activities and 20% to personal activities.

Comparing the time-budgets of men and women ir6theuntries (Figure 4) it is possible to
remark that there are large differences in the geddision of gainful work and domestic
work: in all countries men devote more time to §adinwvork/study than to domestic work.
Men have overall more free time than women.

Figure4
Gender differencesin timeuse of six European countriesin 2003 (weekdays)

Women United =L LLLITITTITE P ]]] [TT1T1T]
Kingdom IR

Men United Kingdom |

-0

Women Slovenia 11

-

Men Slovenia

Women Norway Il

Men Norway Il

Women Finland

§-=E-g= ==-iE =

Gender in 6 european countries

Men Finland CRTERTERPEEREIIY
Women Estonia RETCERTER ||H
Men Estonia LRV ERE TR H
Women Belgium TR ﬁ
Men Belgium (RCETERLIETEETRE |ﬂ
HEERRERENENENERRRRENN HEEREN

Average duration in % of 24 hours =100

OPhysiological EPublic area EBFamily area [ Personal area W Mobility area |

Source: EUROSTAT ‘Time-use at different stagesfefih 13 European
countries in 2003, own elaborations.
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Multivariate Principal Component Analysis (PCA) a@tlister Analysis (CA) have been ap-
plied for the first explorative analysis of eachtbé six tables separately considered. The
main result3 (not reported for simplicity) are concordant (evieseparately for each country)
with the results of the multiway analysis allowittgcompare simultaneously the timebudgets
of the 14 categories of population in the 6 coastand exposed in the following paragraphs.

4 Multiway data analysis

4.1 The three-way matrix for multiway analysis

The multiway data analysis concerns the analysimufiple tables. As above mentioned the
multiway analysis is especially interesting whenawe looking for trends in situations found

in different countries at the same time or in aegiwountry in varying moments of time. By

the multiway matrix analysis it is possible to expl, compare and synthesize several multi-
ple tables overall and simultaneously.

Many techniques for multiway data analysis arelabé in connection with the type of mul-
tiples tables to be analysed (Procrustean analysisker, 1958); Metrical and non metrical
multi dimensional scaling (PARAFAC, Harshman, 197INDSCAL (Carrol and Chang,

1970); Multiple Factorial Analysis (Escofier andgea, 1983); ACT-méthode STATIS e
ACT-méthode STATIS-DUALE (Escoufier, 1980 and 1985¢neralised Canonical Analysis
(Horst, 1961).

The paper deals with the three-way data analyfesresl to quantitative matrices and in par-
ticular with the ACT-Statis-Duale Method and the INple Factor Analysis carried out em-
ploying the softwares ACT-Statis and WinSPAD-Analyzctorielle Multipl&

Usually three-way (or multi-way) data matrices halsa classified according to three (or

more) criteria or ways or dimensions. The sameetéioé. the basic table cases x variables
which is a two-indices matrix) built up over seveyaars or places or situations. In general
this third criteria or way is called ‘occasion’.n$plifying in Figure 5 is reported an example

of the time use three-way data of the applicatimppsed.

The initial three-way data matrix of the applicatig=eX n=14; k=12 has the following charac-
teristics:

O= occasions= 6 European countries,

> For example: in the PCA each country have a sanjlar two-dimensional time-budget structure umgler

ing the time-budgets of the 14 categories of pdpang; in CA four clusters of individual can be intdiéed

in each country.

The acronym ACT means Analyses Conjointes dededak and STATIS means ‘Structuration des Tab-
leaux A Trois Indices de la Statistique’. The tvafteare mentioned are of the CISIA, Centre Inteora!

de Statististques et d’Informatique Appliquée, Emn
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N= statistical units or cases= 14 categories olfain;
K= variables= 12 primary activities
X (r=1, ..., 6;i=1, ..., 14, =1, ..., 12) are the datpresented by the average duration (in

minutes) computed on all persons of the categopopfilation considered.

Figure5
Time usethree-indices data matrix of the application

-
(O = occasions (6 emropean

countiies)
N= 1114“( .1sest1 (I'];};,egourest of United Kingdom
H H Stage: 4 .
ll;j};} ati on at different stages Slovenia
ot e . Norway
Finlana
Estopia
Belgium
}( .
{1 12
u llllllll
i data: x = average duration per activity groups
14 T i]
/ X =12 variables (activity
groups exhaustive

of all daily activities)
Source: own elaboration.

In the multiway data analysis from a computatiopaint of view the ‘a priori coding’ (the
2nd phase of AMD, see par. 1.2) of the initial dedacerns the setting up of the initial data
file (Figure 2).

4.2 ‘A-posteriori’ codings of the initial data matr IX

It is important to remark that the initial data n@#s can have various a-posteriori codings
according to three different research situations:

1. Three-indices matrix of dimension N, (KxO) in whighthe various Occasions (i.e.
years or places) the individuals N are the sameflamdariables are different;

2. Three-indices matrix of dimension (NxO), K in whiaghthe various Occasions the
individuals N are different and the variables &e $ame;

3. Three-indices matrix of dimension (NxK), O in whiagihthe various Occasions the
individuals N and the variables K are the same.

In this paper we will present an application in @hthe second situation (different cases and
same variables across the different occasions @eis-posteriori coding that has been cho-
sen for the application.
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In particular the time-use three-way matgxX n=14; k=12 CcOnsidered in the application has
been above defined. The 3-way data analysis apdrircular the Act-Statis Method is devel-
oped into three different steps:

1. Inter-structure analysis;
2. Intra-structure (or compromise) analysis;
3. Trajectories analysis.

In the following paragraphs the three steps arailéetapplied to the example.

4.3 The inter-structure analysis: the overall simil arity and dissimilarity of
the time use in the six countries

The inter-structure analysis want to do an overathparison of the six statistical studies to
recognize the studies which are near (they givelaimepresentation of individuals) and
those which are not (Escoufier, 1987). In the aion it is possible to identify the overall
distances among matrices in view to examine if exctine 14 categories of population has
homologous (correspondent points) similar (neadissimilar across the 6 countries. In other
words it means that if the categories of populafzases) develop thorough the occasions (six
countries) in the same way or in different way tleap be respectively represented (Bolasco,
1999) like in Figure 6.

Figure 6
Shapes of scatter diagramsin concomitance with no changes (similar)
or changes (dissimilar) in the corresponding points of the basic tables

.-”+“' -—;-\-
EEEF ¥ S . dissimils U8 N\
a: similar T e T b: dissimilar /- \
//* ' el /9 \
A\ // 5 i ]
% 2 L T
" \)’ *";'f/ / ¢ /[ 2/
— - ﬁ" \"\_\‘-f_l_'_‘__-rj?‘:lf
-c+__-.—v--¥ ‘:’;' j 4 — "..
2 3 7 ¢
X
/s A\ /
j \\ 4
/ 6 \ /
1 7

Source: own elaboration.

The distances of the correlation coefficiénteported in Table 5 (0O=dissimilar matrices,
1=similar matrices) remark that the 6 tables camoerthe time-budgets of the 14 categories

" The similarity or dissimilarity among the six gnuse table can be measured by between simildiitgimi-

larity measures (euclidean distances etc.) or bydtktances between variances-covariances (V)roelae
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of populations in the 6 countries are very simithe coefficients are all near 1. It means that
countries with coefficients near to 1 have similamologous points. In other words the same
category of population across the 6 countries amepresent structural changes in the time-
budgets (% of 24 hours devoted to the 12 activitssidered).

In particular the data of table 5 indicate that:
» the most similar time use tables are between thie pacountries:
Finland/ Belgium (coefficient 0,906),
United Kingdom/ Finland (coefficient 0,906),
Norway/ Finland (coefficient 0,902);
= the most dissimilar:
Estonia/ Norway (coefficient 0,782),
Estonia/ United Kingdom (coefficient 0,734).

It is useful to represent the plot of the six nas. In Figure 7 is reported the overall and
simultaneous representation of the 6 time use sabtethe first factorial plane explaining

93.15% of the total variance. The plot allows t@mine the reciprocal position of the six

countries and their position with respect to themg@ompromise) matrix (V in the plot) (see
par. 4.4).

Table5
Distances matrix of correlation coefficients
(range: 0= max. distance (dissimilarity), 1= max. similarity between pairs of tables)

Belgium Estonia Finland Norway Slovenia UK
Belgium 1.000
Estonia 0.806 1.000
Finland 0.906 0.818 1.000
Norway 0.863 0.782 0.902 1.000
Slovenia 0.900 0.864 0.860 0.894 1.000
UK 0.899 0.734 0.906 0.893 0.809 1.000

Source : own elaboration on sub-file extracted ftatlmEUROSTAT ‘Time-use at different stages of iifel3
European countries in 2003’ Data File. 3-way arnialy&CT-méthode STATIS-DUALE -inter-structure ansity

In Figure 7 it is possible to verify the countr@milar and dissimilar and their deviation from
the mean represented by the compromise matrix duntties similar are Finland and Bel-
gium, United Kingdom and Norway and on the oppositie of the factorial plane under the
mean, Estonia and Slovenia. Further examiningebgrocal position of the six countries we

tion coefficients (R) according to the ‘a posterodings’ chosen for the three-indices matrixtHa appli-
cation the coding of second type (see par.4.2)agtgudistances between correlation coefficients)(RV
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note that Norway, Finland and Belgium are very ngsanilar), more distant from them the
United Kingdom, all four countries over the mear). (&stonia and Slovenia are not very sim-
ilar but under the mean.

Figure7
Simultaneous representation of the 6 time use tables on the plot of thefirst factorial
plane (explaining 93.15 % of thetotal variance)

United Kingdom

Norway

Finland
Belgium

Slovenia

Estonia

Source: own elaboration on sub-file extracted ftotmEUROSTAT.
Three-way analysis: ACT-méthode STATIS-DUALE — m$t¢ructure analysis.
Notes: V is the mean (compromise) matrix and V=€alobse data is standardized

(mean 0 and standard deviation 1)

4.4 The intra-structure analysis: the compromise in dividuals and variables

The compromise or intra-structure analysis hagythed to summarize the six studies. In par-
ticular it analyse the individuals (i.e. 14 categsrof population) and variables (i.e. 12 activi-

ty groups) in view to identify the mean (or compise)-individuals (mean-category of popu-

lation: i.e. men, women in the application) and tfean (or compromise) variables (meanac-
tivities: i.e. mean-time-budget) across the sixastans (countries).

The mean matrix (compromise matrix) representsyimehesis of all matrices and is calculat-
ed in different way according to the a posteriatadcodind. In the intra-structure analysis
the compromise matrix is diagonalized and it issfjae to represent on the principal com-
promise planes (in this application explaining @75% of the total variance) the meanindi-
viduals points and the mean-variables points refeto all the six occasions. In the present
application the meaning of mean-individuals-poirstsenough clear and correspond to the
men and women of the six countries. Similarly toe tnean-variable points they correspond
to the mean time-budget across the 6 countries.

8 In the application (different cases and sameabées) the compromise matrix is obtained by thdasca

product of the correlation matrices and their wegharithmetic mean.
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In the multiway analysis, act-statis-duale methibe, intra-structure (compromise) analysis
when the ‘a posteriori coding’ is that one concegndifferent cases and same variables it is
possible to represent on the compromise factotagthe mean-variable points which are
reported in the Figure 8.

Figure8
The underlying dimensions of the six European countriestime-budgets.
Mean-variable pointson thefirst factorial compromise plan
(explaining 69.75% of total variance).

F2

Study
Socializing

i ———
{ Travel 3 { Sleep

Leisure

F1

Gainful work Other Unspecified

Television

Other media

. ~Fats and
Free time and ‘._personal care
volmteer work = =

R

Housework
and famdly care

Source: own elaboration on sub-file extracted ftbtsmEUROSTAT. Three-way analysis: ACT-méthode STA-
TIS-DUALE - intra-structure analysis.

From Figure 8 it is possible to identify the meamnisture underlying the time budgets of the
six countries. Two underlying dimensions (factarisqracterize the time-budgets structures:

= the first compromise axis characterized by thevdis of gainful work opposed to lei-
sure-watching TV-other media;

= the second compromise axis characterised from thesdwork and family care-
volunteerswork opposed to study and socializing.

Three activities groups are correlated with botesaand could be defined interstructural ac-
tivity groups: sleep, eats and personal care, trave
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But it is now time to return back for the last aighl description of the time-budgets indi-
viduals, 14 categories of population at differeages of life in the six European countries by
the last phase of the multiway analysis.

4.5 The trajectories analysis: comparing analytical ly activities and individ-
uals across the countries

The aim of the trajectories analysis is to haveetaitkd exploration of differences between
the studies comparing the 12 activities of the ategories of population across the 6 coun-
tries in view to identify the role of each varialitethe time use differences, always referring
to an average day of the week. It is possible present the trajectories in many different
ways. In the application because the cases arereliff and the data are macro data (average
durations of categories of population) the analg§ithe trajectories obtained by the statisdua-
le method do not add new important information wiélspect to the analysis above men-
tioned. On the contrary it is possible to obtaimare analytical description of the variables
and individuals by the Multiple Factor Analysis (M. In Figure 9 we report the plot of the
84 individual-point¥’ across the six countries on the first factoriahgl (explaining the 72.39
% of the total variance:

From the Figure 9 it is possible to identify, exdihg the cluster of individual points near the
origin of the axis corresponding to the mean-irdiingl points in the six countries (corre-
sponding to total men and total women in each egyntour clusters of individual-points
each-one including the categories of populatiodiff¢rent stages of life similar with respect
to their time-budget in a weekday:

= Cluster 1: Men and Women Employed, Men and Womendiin Couple with Child 0-6
and 7-17 years old living with parents, for all $ie countries. From Figure 9 it is possi-
ble to see and compare with the other clustersitee(humber of points), the shape and
the dispersion of the individual points of the téus

= Cluster 2: Men and Women 45-64 years old livingauple without children living with
parents in all countries;

= Cluster 3: Men and Women more than 65 years olddiin couple not having children
less than 18 years living with parents in all cowst

= Cluster 4. Men and Women less than 25 years oldhideing children less than 18 years
old living with them in all countries.

Among the multiway analysis the Multiple Factonalysis is suitable to analyse different groupsndi-
viduals on which are observed the same or diffegelantitative or qualitative variables. MFA is b
repeated applications and synthesis of Principah@ment Analysis (for quantitative variables) or It
le Correspondence Analysis (for qualitative vaiall

84= 14 categories of populations at differengstaof life x 6 European countries.

It is to remark that the plot of the variable1mofcircle of correlation) on the first factorialape obtained
with the Multiple Factor Analysis is the same obéal in the compromise Statis-Duale analysis regarte
Figure 8.

10
11
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It is important to remark that cluster 1 and clu§tare correlated with the first axis character-
ized in the compromise analysis (see par. 4.4)heydainful work opposite to leisure and

mass media and that cluster 2 and cluster 4 arelated with the second compromise axis
characterized by the housework and family careselers work opposed to study and social-
izing.

Figure9
Plot of the 84 categories of population at different stages of life across the six countries
on thefirst factorial plane (explaining the 72.39 % of thetotal variance)
The size (number of points), shape and dispersion of the four clusters

Factor 2:32,33%

Chuster 2: Men and
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without children living . .
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Source: own elaborations on sub-file extracted ftbenEUROSTAT Multiple Factor Analysis method

5 Concluding remarks

In the above application the multiway data analysis shown to fit well for exploring and
comparing many time use tables simultaneously.hi purpose the application considered
on cross-national comparisons in time-use at diffestages of life in six European countries
has given important results and could be applietitch more countries, cases and variables
as well.

The inter-structure analysis has revealed a geseralarity in the homologous points (time-
budget of the same category of population acrossith countries). Belgium and Finland re-
sulted very similar United Kingdom-Finland and Namgafinland too, Estonia results very
dissimilar with respect to all other countries Ipatrticularly United Kingdom and Norway
and similar to Slovenia. All the countries excegtdhia and Lithuania are located over the
mean line.
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The intra-structure analysis has revealed two na@imensions underlying the time-budget
structure of the 14 categories of population actbessix countries: the first factor related to
the activities of gainful work opposed to leisuratehing TV-other media; the second factor
related to the activities of the housework and fpmare, volunteers work opposed to study
and socializing. Interstructural activities resdlieravel, Sleep and Eats and Personal care.

Finally the trajectories analysis has identify falusters of population with respect to their
time use across all countries: cluster 1) Men arar@h Employed, Men and Women living
in Couple with Child 0-6 and 7-17 years old livimgth parents; cluster 2) Men and Women
45-64 years old living in couple without childremihg with parents; cluster 3) Men and
Women more than 65 years old living in couple retihg children less than 18 years living
with parents; cluster 4) Men and Women less thagezis old Not having children less than
18 years old living with them. The correlationstoé four clusters of individuals with the two
underlying factors (see par. 4.5) characterisirgytitme-budget structure in the six countries
allow us to identify four ways of life, patterns gffending the time use across the six Europe-
an countries in a weekday: a) Cluster 1: Sociaftlgg &amily engaged men and women; b)
Cluster 2: Men and women living in couple withotildren; c) Cluster 3: Old (>65 years
old) living in couple d) Cluster 4: Young men andmen (<25 years old). It is possible to
compute the typical time-budget characterizingghttern of time use of each cluster by the
average time-budget of the cluster cases.

Finally notwithstanding their geographical and otat differences the six European countries
reveal the same large differences in the gendasidivof gainful work and domestic work
and gender differences in the free time available.
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1 Introduction

The purpose of this paper is to discuss methodg#ranit evaluating the degree of heteroge-
neity in the allocation of time. While most empaidime-use studies compute measures of
central tendency from a set of time-use data, thsgesituations in which the computation of
some statistic summarising the pattern of varighih the use of time could be specially rele-
vant. Consider for instance the case where theedegir convergence in patterns of time use
of a group of individuals is to be assessed. Bysueag the degree of time-use heterogeneity
in two moments of time we could infer the extentiofe-use convergence underwent by the
group..

The next section discusses three techniques thatitpevaluating the degree of time-use het-
erogeneity in different situations. While two oéth are appropriate to measure the degree of
between-group time-use heterogeneity, scalar mesfrmultivariate scatter are advocated
as a general method to evaluate the degree ofnagttuiup time-use heterogeneity. For the
sake of example, some of these measures are titisacduto assess the degree of heterogenei-
ty in patterns of time use of retired and employetividuals of similar characteristics. Sec-
tion 3 describes the data utilised and presentsethidts. A final section summarises the main
conclusions.

2 Heterogeneity in the use of time

This section starts reviewing two methods — alreatilised in the time-use literature — that
evaluate, either graphically or numerically, thstaince between multivariate vectors contain-
ing average times devoted to several activitiesawygroups of individuals. While particular-
ly convenient to the study of between-group time-bsterogeneity, these methods are not
suited to assess the degree of time-use heterdgeméin a group of individuals. Scalar
measures of multivariate scatter — in particulae, ¢ffective variance proposed in Pefia and
Rodriguez (2003) — are then advocated as a gemerahs to evaluate the degree of with-
ingroup heterogeneity in the use of time.

Gershuny (2000) utilises a graphical device to\thé existence of convergence in the allo-
cation of time. Average proportions of waking timhevoted to paid work, unpaid work, and
leisure by individuals classified into two group® a@epicted in the 2-dimensional simplex
S?={s0 R: s20; st st ;51} where srepresents the average proportion of waking time d

Several authors (including Dow and Juster (1985jkszentmihalyi and Larson (1987), Kahneman et al
(2004)) have proposed data-gathering methodolagi@gich the collection of time-budget informatian
complemented with measures of the satisfaction Ipedprive from their activities. The assessment of
timeuse convergence could thus provide the poggibil assess convergence in well-being.
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voted to some of the three activities. In ordekimow whether the between-group allocation
of time has become more convergent, the distantveeka the vectors of means for the two
groups — an indicator of the degree of betweengrime-use heterogeneity — is visually
evaluated for the 1960s and the 1990s. Althougfulisesome situations, this kind of visual
displays suffer from the impossibility to be exteddto the analysis of time-use data with
more than four components. A more general methassess between-group time-use heter-
ogeneity is provided by calculating dissimilaribdexe$. Gauthier and Smeeding (2000), for
instance, calculate one such index by numericalyuating the distance — using the absolute
value norm — between multivariate vectors contgramerage percentages of daily time de-
voted to several activities by two populationsmdividuals. Dissimilarity indexes, however,
are designed to compare only two groups of indizisfuand a reference dimension — given,
e.g., by time, gender, or geography — is requirethé data in order to gauge the size of the
dissimilarity.

Neither the ternary diagram utilised in Gershun@O@ nor the dissimilarity indexes take
advantage of the individual-level time-use inforimatin measuring heterogeneity. As a con-
sequence, for instance, they cannot indicate whfcthhe comparing groups has patterns of
time use more heterogeneous. Scalar measures tfanialte scatter can fill this gap. The
underlying idea is that, instead of evaluating distance between the centres of gravity of
two swarms of points as in the previous two methdds the overall shape of the swarms
what these measures examine. Three scalar meaduragdtivariate scatter are the general-
ised variance (proposed in Wilks (1932)), the tetiation (see, for instance, Seber (1984,
Ch. 5)), and the effective variance (proposed ifiaPand Rodriguez (2003)). LetexR? be a
p-dimensional random variable with information e amount of time devoted to p activities
on a given day andl its associated covariance matrix. The total viats then given by
tr(X), the generalised variance By, [and the effective variance Bf*f". As discussed in Pefia
and Rodriguez (2003), not all three measures gatistries of desirable properties for a use-
ful scalar measure of dispersion. For example,amngé in scale in x induces a proportional
change in scatter only when measured with the géised and effective variande$n the
other hand, the effective variance can be utilisecbmpare the scatter of random variables of
different dimensions — i.e., groups in which thg dasplit into a different number of activi-
ties — while the other two measures cannot. leisabse of these relative advantages that we
advocate the use of the effective variance as eriggse measure of within-group heteroge-
neity in the use of time.

Stewart (forthcoming) compares alternative didsirty indexes and makes a useful recommendation f
research.

With more than two groups we could calculate, $hg average distance of the group vectors wipeet
to the vector containing the average of the growbsch resembles the notion of dispersion discussed.

A proportional change in scatter implies thaatigk dispersions are not affected by the unitmeésure-
ment.
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Before computing the effective variance from a slenap time-use data, however, a difficulty
to time-use data analysis created by the constantemnstraint on the components of x must
be firstly removed Assume, without lost of generality, that timevisasured in hours:

(1) X+t X =1
Therefore,
) cov(x . x+.+%)=0 (i=1..p),

implying that the entries in each row Dfmust add up to zero. As a consequence, the matrix
¥ is singular, for one of its eigenvalues is zero:

(3) > 1=0=01,

wherel is the p x1 vector with each element 1. Hencegffextive variance calculated from
a sample of time-use data will always be 2ero

We propose to delete one component of x before atingp the effective variance from a
sample of time-use ddtaAn example could illustrate this approach. Coesid swarm of
points in R representing time-use vectors of order three. Bseaf the constraint in (1), the
points are located on a plane, and the determioft a measure of the volume that the
swarm of points occupies in the space, is zero, thet swarm does occupy an area on the
plane. To evaluate this area, one component o¥veb®or is dropped, and the determinant of
the 2x2 covariance matrix obtained by deletingrthe and column ok that intersected on
the variance of the deleted component is compUieis. determinant is invariant to the com-
ponent being deleted since, as shown in Appendialldrincipal minors o are equal. In
this example, the effective variance could be prietied as the length of the side of the square
whose area is equal to the area occupied by tharswapoint§. An analogous approach is
usually employed in the estimation of Engel curwelsere one equation is dropped because
all of its parameters can be inferred from knowked§those in the other equations (see, e.g.,
Deaton (1986)).

See Aitchison (1986) for a much broader discusshitchison's monograph was brought to my attenkip
Clarke Wilson, to whom | am deeply grateful.

®  As discussed in Aitchison (1986, Ch. 3), the dottine of this constraint difficulty is that staard statisti-

cal methods designed for unconstrained Euclideanespmay become inappropriate when applied to some
constrained region d¥ . As a consequence, the additional constrainteedlan the covariance structure by
the restrictions in (2) render also difficult thedrpretation of the results obtained with the ltutaiation

and the generalised variance.

Aitchison (1986) proposes two alternative transiations of the data to avoid the constraint diftiz. Yet,

they both involve taken logarithms of x and, gitbka fair number of zeros in time-use vectors, caiweo
directly applied to time-use data. Several techesg{surveyed, e.g., in Martin-Fernandez et al. Ip0ioa-

ve been developed that replace zero componentsebafiplying some of the Aitchison's transformations
These techniques, however, seem more appropricte wéros are the consequence of some rounding-off
than when they indicate the complete absence attwity. Also, they seem more suited for inferetizan

for description.

8 See Pefia and Rodriguez (2003, p. 363).
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Thus, to obtain the sample counterpart of the &ffewariance, lek, x,....,%, denote a random
sample of size N from a p-dimensional distributiith finite meanx and covariance matrix
Y. The sample of vectors with one component, say ithe deleted is denoted as
X, %7, %", The multivariate analogue of the univariate usbthestimate of variance cal-
culated on the sample of transformed data is

@ S (X -%) () -5).

CN-15
where3™ denotes the principal submatrix obtained by dedethe i-th row and i-th column
from the sample covariance matrix, The sample effective variance can then be cordpase
\i(f‘)\“pﬂ) . Its asymptotic distribution has been derivedPatia and Rodriguez (2003): Under
sampling from a normal population, the sample éffecvariance is asymptotically normally
distributed with estimated asymptotic variance gibg

() (

~ - [U(pD )
S )‘ P j 2/(p—1)
N-1 '

3 Do patterns of time use become more hetero-
geneous after retirement from the labour
market?

Gruber and Wise (1999) present evidence from el@veustrialised countries showing that
retirement from the labour market is accompaniecthignges in individuals' circumstances
such as changes in income or health status. Ihgihteof Becker (1965), these changes could
significantly alter individuals' patterns of timseus Furthermore, even if individuals react in
the same way to them, their magnitude and, consglguéhe size of the response they induce
can be different. By changing individuals' disttibn of time among activities and perhaps
the very variety of activities consumed, retiremeoaild alter the degree of heterogeneity in
the allocation of time. We illustrate the previomethods by inquiring into the degree of
timeuse heterogeneity of retired and employed Gerohder adult¥’.

®  See Seber (1984, p.8).

19 We do not claim we are isolating the causal ¢ffécetirement on the degree of time-use hetereiggnAt
the very least, the data — a single cross-sectipreelude to compare the same individual undeerfit
circumstances. Yet, the descriptive evidence repart this paper could motivate more sophisticéidure
work.
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3.1 Data

The German Time Use Survey 2001/2002 has receollgcted nationally-representative
time-use information for the non-institutionalispdpulation of individuals 10 years old and
older. 11,962 individuals were personally interveglrbetween April 2001 and March 2002,
each of whom filled out three time diartésindividuals who declared to be either employed
or retired to a question assessing their labourketastatus were selected for the present
study”?. Besides, to partially adjust for demographic eféhces between samples, only men
in the age range 60-64 are considered. As repdaedhstance in Blondal and Scarpetta
(1998), the average age of transition to inactigitplder German workers is contained in this
age interval. Individuals' uses of time are thexssified into a system of comprehensive, mu-
tually exclusive time-use categories. Daily timenigially split into the 10 first-level activity
categories in Commission of the European Commun({#600, Annex VI). Table 1 provides
the centres of gravity of the swarms of points vehdegree of heterogeneity is next evaluat-

ed™.

Tablel
Timeuse on an average day by men aged 60-64 (hours)
Employed Retired
Personal care 10.31 (.12) 11.61 (.07)
Employment 4.50 (.22) 0.03 (.01)
Study 0.02 (.01) 0.05 (.02)
Household and family care 2.02 (.14) 3.54 (.09)
Volunteer work and meetings 0.53 (.09) 0.60 (.06)
Social life and entertainment 1.46 (.10) 1.62 (.07)
Sports and outdoor activities 0.48 (.05) 0.69 (.05)
Hobbies and games 0.35 (.04) 0.50 (.04)
Mass media 2.67 (.11) 3.94 (.10)
Travel and unspecified time use 1.66 (.08) 1.42 (.06)
Person-days 539 610

Source: Own calculations with data from the Geriiame Use Survey 2001/2002.
Notes: Weighted estimates. Standard errors arargngheses.

11

See Commission of the European Communities (2f@@0hore information regarding this survey.
12

Labour market status is obtained from varialde. in individual is considered as retired wheredkcla-

res to be receiving a pension (Rentenbezieher/JnBgEnsch-Supan and Schnabel (1999) provide inititu
nal background about retirement in Germany.

Since more than four activity categories are whared, the graphical method in Gershuny (2000hothe

utilised.

13
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3.2 Results

Based on the time-use categories listed in Tab@olymn (1) of Table 2 shows the value of
an index of dissimilarity between employed andreetiGerman older adults and the sample
effective variance of each group. The index ofidigarity is calculated as

o iemp_iret 2
(6) 100{2:17} ,

Wherex™™ (respectivelyx™ ) denotes the sample mean of hours devoted teitgdtion an
average day by the group of employed (retired) raddiilts. In computing the sample covari-
ance matrices, the observations have been weightethat the effective variance evaluates
dispersion with respect to behaviour on an avedaye Appendix B provides the STATA
code utilised to calculate the sample effectivearares.

Table2
Heter ogeneity in patterns of time use of men aged 60-64
(1) 2)
First-level activity categories Second-level activity
categories
Employed Retired Employed Retired

Iq 39.3 40.3
Ve 1.5386 1.1886 2165 .1949
(.0313) (.0227) (.0022) (.0019)
Activities 10 10 37 34
Person-days 539 610 539 610

Source: Own calculations with data from the Gerifiame Use Survey 2001/2002.
Notes: Weighted estimates. Standard errors (innplaeses) are computed using expression (5).
lq is the dissimilarity index in expression (6), &tands for the effective variance.

The dissimilarity index between retired and emptby@erman older adults suggests that
39.3% of the daily time would need to be reallodate order to obtain identical patterns of
time use in both groups. Although the dissimilamiglex cannot indicate which group shows
patterns of time use more heterogeneous, this smube assessed with the help of the effec-
tive variance. The sample effective variances tegoin the first column of Table 2 suggest
that retired German men in the age range 60-64 patterns of time use less heterogeneous
than those exhibited by employed German men irséime age range: The sample effective
variance of retirees amounts to 1.19, while thateimployed individuals is 1.54, being the
difference statistically significant at the 95%awinfidence level.

Can the level of activity aggregation selecteduefice these findings? Stewart (forthcoming)
shows that some dissimilarity indexes are sensititee presence of short-duration activities.
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Analogously, the degree of scatter observed indtita could be affected by the number of
activity categories in which the day is split: &abkt because of the 24 hours constraint, if we
devote time to some activities we have to curtaibihers, implying that times devoted to
some activities could be correlated. To examing idgue, the initial 10 time-use activity cat-
egories were further disaggregated into the 42rskbéavel activity categories in Commission
of the European Communities (2000, Annex VI). Rissate provided in Column (2) of Table
2'* Since the dissimilarity index in (6) belongs téaanily of indexes robust to the presence
of short-duration activities, its level remains tgustable. On the other hand, the amount of
time-use dispersion observed in the data is clesffigcted by the selected level of activity
aggregation, and sample effective variances repant€olumn (2) of Table 2 are lower than
those in Column (1). Notably, however, the relafineling remains the same: Results contin-
ue suggesting that patterns of time use are lesdgeneous among retired German men
than among employed German men of similar age gbikia difference statistically signifi-
cant at the 95% of confidence level.

4 Conclusions

This paper has advocated the scalar measure ofvaridte scatter proposed in Pefia and
Rodriguez (2003) as a useful method to assessetjreal of within-group time-use heteroge-
neity. Before computing the effective variance frareample of time-use data, however, it is
needed to firstly remove one component from tha eattors in order to overcome the diffi-
culties created by the constant-sum constraintenriterpretation of the sample covariance
structure. Secondly, since the level of activityr@egation selected by the researcher could
affect the amount of dispersion observed in the,da@mparisons among groups — or across
time within the same group — are better done viithdame classification of activities.

The lower degree of heterogeneity in the allocatdriime found among German retirees
cannot be claimed to be a consequence of laboukemneetirement: At least, the samples of
employed and retired individuals are not made uphefsame individuals observed under
different circumstances. To better isolate the aheffect of retirement — or of any other
event — on the degree of time-use heterogeneityyoudd have to control for observed and, if
possible, unobserved differences among sampledidhdils. Statistical techniques suited to
the special features of time-use data that perccrmplishing this task are to be investigated.
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Appendix

Appendix A

Proof of the claim that the principal minors®f, the covariance matrix associated to a pdi-
mensional random variable with information on theoant of time devoted to p activities on
a given day, are all equal.

¥ is assumed to bepxp , symmetric, positive semi-definite matrix withnk(2.) = p—-1 Let

o, denote the i-th row af and 1 thgx1 vector with all its elements 1. Since time-ustada
are subject to a constant-sum constrasnt,=0, i =1,...p The fact that all rows dfare or-
thogonal tol and the assumption thpt1l of them are linearly independent imply tipadl
rows of X form, jointly with 1, a set of basic vectors iR". Let a O R" denote the column
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vector containing the cofactors of the elementshm i-th row ofX . SinceX is singular,
c.a =0,i=1,..p Besides, by the properties of determinamtsa, = [®,#iSince a,is
orthogonal to every row & , it must have the same directionlasnd, as a consequence, it
may be written asa, =A1lbeing A an scalar. By the symmetry &f, a; =4a, , implying

A =24, =4 Hence, any principal minofm,) of X is given bym, =g =4, i=1,...,p.

Appendix B

This appendix provides the STATA code utilised dnpute the sample effective variances in
Column (1) of Table 2 (those in Column (2) of TaBléave been computed similarly). The
code, intended to serve as a template for thesusesm analysis, cannot be run as it stands
since, at least, the user must add his/her owns#tal he program assumes a data set named
data.dta, extracted from the German Time Use SuBd®i/2002, containing observations
(person-days) of men aged 60-64 that are eithetaymg or retired (a total of 1,149 observa-
tions). Among others, this data set contains th&abkes stat (codifying the labour market
status), h_pzv95n (an individual weight), and addetariables with times (in hours) devoted
to the 10 first-level activity categories in Tallle

version 8.0
#delimit;
clear all;

use data.dta;

*mssessing dispersion. "Personal Care" is not included to overcome the con-
straint difficulty;

*Computing the sample covariance matrices (Sigmahat):

matrix accum E = employment study householdcare voluntesr socilallife sports
hobbies media travel [pweight=h pzv&5n] if (stat>=l & stat<=3), de-
viations noconstant;

matrix Sigmahatemployad = B/ (r(N}-1);

matrix list Sigmahatemployed;

matrix accum R = employment study houszeholdcare voluntesr sociallife sports
hobbies media travel [pwelght=h pzvS93in] if stat==12, deviations no-
constant;

matrix Sigmahatretired = R/ (r(N)-1):

matrix list Sigmahatretired;

*Computing the sample effective wvariances (EV);
scalar EVemployed = ((det(Sigmahatemployad))~(1/9));
scalar EVretired = ((det(Sigmahatretirad))~(1/9));
scalar list EVemploved:

scalar list EVretired;
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projects, data, computing and services

THE 2001JAPANESE SURVEY ON TIME USE AND THE COMING 2006SURVEY

Tetsuaki Sato
Statistics Bureau of Japan (SBJ)

The Statistics Bureau of Japan (SBJ) has conduotesl use surveys every five years since
1976, collecting a sample of 200,000 people in eackiey. The survey was conducted by ask-
ing people to choose activities out of 20 categowhich they did over 15 minute intervals on
two successive days.

In 2001, prompted by the Harmonized European Tinse Burveys (HETUS), the SBJ also
began to carry out time use survey in diary formwhich diarists are asked to record their ac-
tivities in their own words, to be analyzed by teeearchers afterwards.

The SBJ published the results of the 2001 freeydiamm survey in 2002 (SBJ, 2002). The
English translation is available both in paper fand on our website. However, categorization
in this survey was based on Japanese understaaofliifg activities: for example, caring for
pets or baking cakes is considered as "leisurdapan, not as "housework", and having breaks
between tasks is counted as "rests".

To lessen such cultural gaps which may lead to maiststanding of results, the SBJ recatego-
rized the 2001 survey based on HETUS standardpaoicsshed the results at the end of March
2006 (SBJ, 2006). The English translation may balable on our homepage by September
2006. It is notable that in Japan both working med women have longer working/studying

time than in European countries, and that workirgmen's activities feature long hours of

mealtime and personal care, while working men dg short hours of housework.
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The SBJ also published a study of unpaid work (2B06). This shows that the working cou-
ple's working time including unpaid work is two meunore than that of the couples in which
the wife has no paid job. However, the former spainout 3.5 hours less time on unpaid work
than the latter, apparently by seeking outsideisesvto lessen unpaid work such as cooking or
childcare. There are some interesting phenomertd, gsi an increase in the working time of
wives as children grow older, due to an increasexpenses for education (Ohta, 2006).

In the coming 2006 Survey, the SBJ is planningupp$y information on people's average

schedulings of life-activities such as getting i@ying breakfast and going to bed. It also plans
to supply summary data comparing different groupseople, whether or not they have a part-
ner or children in the same household.

The 2001 survey collected data on primary and srgractivities. The 2006 survey will add a
cross table of both.

Website: http://www.stat.go.jp/english/data/shakdéx.htm. Email: tsatouS@stat.go.jp
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AMERICAN HERITAGE TIME USE SURVEY (AHTUS)

The Centre for Time Use Research (CTUR), presdrabed at the Institute for Social and Eco-
nomic Research at the University of Essex in the Idkpleased to announce the pre-release of
the American Heritage Time Use Study (AHTUS). ThETAJS includes harmonised main
activity, secondary activity, location, mode ofrisport, and who else was present variables at
the episode level for national time use surveykectdd in the USA in 1965-66, 1975-76, 1985,
1992-94, and 2003. This dataset is the first ctimss-harmonised episode-level time use da-
taset available to users to download for free dkerinternet. The AHTUS features data en-
hancement, whereby information the diarist recorateany point in the diary for an episode is
recorded in all relevant diary columns. The agivivutdoor cleaning and maintenance”, for
example, is used both to code the activity of hbakkmaintenance and cleaning and the loca-
tion of outside; and mode of transport column efithyve to work” is recorded as both main
activity “commute” and mode of transport “car”. AHB weights 0-weight cases where the sex
or age of the diarist or the day of the week whendiary was completed is missing as well as
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cases of low quality diaries (missing in exces®®fminutes main activity time; or including
fewer than 7 episodes; or missing two or more af froad categories of activities which most
people do daily: 1) some form of rest, sleep oktmat; 2) eating or drinking; 3) some form of
personal care; 4) travel). CTUR developed the AHTOSthe Yale University Program on
Non-Market Accounts with funding from the Glaseo@tess Foundation. The data and docu-
mentation are presently under review, but usersezgiore the near final documentation and
download the test data from: http://www.timeuse/antus/.
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Book notes
by Kimberly Fisher

DESA (United Nations Department of
Economic and Social Affairs)

Guide to producing statistics on time use
measuring paid and unpaid work (2005)

Publisher: United Nations Department of
Economic and Social Affairs, New York
Website: http://unstats.un.org/unsd
Languages Available: English

This publication presents an overview of
different approaches in the design of
timeuse surveys. The publication provides
further impetus to the development of time-
use statistics and assistance to countries
interested in undertaking time-use surveys.
It reviews methods and practices in collect-
ing, processing and disseminating time-use
statistics through compilation of country
experiences. It is also aimed at facilitating
the harmonization of methods and practices
in collecting, processing and disseminating
time-use statistics. In addition, the publica-
tion is meant to solicit comments and sug-
gestions on the trial International Classifica-
tion of Activities for Time-Use statistics
(ICATUS) which will subsequently be re-
vised.

elJTUR, 2006, Vol.3, No. 1

Kramer, C. Zeit fir Mobilitdt — Raumli-
che Disparitaten der individuellen Zeit-
verwendung fur Mobilitat in Deutsch-
land (2005)

Publisher: Franz Steiner Verlag, Stuttgart
Website: http://www.gesis.org/ZUMA/
neue%20Buecher/2005/kramer.htm
Languages Available: German

This book is about daily time use for mobil-
ity in a modern society and is discussing a
~Speedy standstill* where space is without
further meaning. Theoretically based on
classical ,Time Geography“ the question
about social and spatial unequal distributed
time for mobility is analyzed. Based on the
two German Time Budget Studies 1991/92
and 2001/02 it is shown that there are still
different mobility patterns between West
and East Germany and that there is not yet a
reduction of real mobility in favour for a
new virtual spatial mobility.
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McGinnity, F., Russell H., Williams J.
and S. Blackwell

Time-use in Ireland 2005: survey report
(2005)

Publisher: Economic and Social Research
Institute, Dublin

Website: http://www.esri.ie/advsearch.cfm?
t=Find%20Publications&mld=2&detail=1&
i1d=2293

Languages Available: English

This book summarises the methodology of
the first national time diary study in Ireland.

The report also presents basic findings of
time use in Ireland on the topics of the dis-
tribution of paid and unpaid work and the

differences in time use of: women and men;
age groups; people with different employ-

ment statuses and people with different
family and household structures. The report
notes many similar trends observed in other
European countries also appear in Ireland.
The report concludes with discussion of
future plans for time use research in Ireland.

Varjonen J. and Aalto K.

Household production and consumption
in Finland 2001: household satellite ac-
counts (2006)

Publisher: National Consumer Research
Centre, Helsinki

Website:
http://www.kuluttajatutkimuskeskus.fi/files/
4919/2006_household_satellite_account.pdf
Languages Available: English

This book builds from the Eurostat and
SNA93 guidelines to develop satellite ac-
counts for Finland to measure the value of
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unpaid household production. The report
makes use of the 1999-2000 Time Use Sur-
vey, the 2000-2001 Household Budget Sur-
vey, Statistics Finland salary statistics, and
2001 National Accounts figures. The au-
thors estimate that only 13% of the 62.8
billion Euros of gross value added by un-
paid household production appears in the
national accounts. Housing, followed by
meals and snacks, account for the greatest
portion of household production.
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