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Abstract

Throughout the 20th century home production was revolutionized by the introduction of new
technologies, from running water to modern appliances, that significantly reduced the time de-
mands of home production. This paper examines whether these changes can explain the important
increase in the labor force participation of married women during the 20th century. It contributes
to the existing literature by including childcare constraints consistent with U.S. time use data, to
examine whether the durable good revolution can also explain the historical increases in the labor
force participation rates of married women with children. One of the most remarkable change dur-
ing the second half of the 20th century is the progressive flattening of the double-peaked pattern
that characterized female participation over their life-cycle in many industrialized countries.

*Bryan Breguet provided excellent research assistance.



1 Introduction

Home production has changed dramatically during the course of the 20th century: Labor saving
technologies, from running water to modern appliances, have substantially reduced the time de-
mands of home production. In 1890 in the United States only 24% of households had running
water and only 8% had electricity; in 1950, these figures were 83% and 94%, respectively. By
1950, a majority of households also had indoor bathrooms and modern appliances such as stoves,
electric irons, vacuum cleaners, refrigerators and washing machines.

In an influential paper Greenwood, Seshadri and Yorukoglu (2005) suggest that the household
technology revolution played an important role in increasing female labor force participation rates
during the 20th century. One important feature is, however, missing from their work: childcare
requirements. These may have reduced the impact of the household revolution on women’s de-
cision to participate in the labor force. In 1900, 20.6% of women were part of the labor force
versus 50% in 1980. The bulk of this increase was due to married women entering the labor force;
their participation rate increased from 5.6% in 1900 to 51% in 1980. This differential increase
in the participation rate of married women suggests that childcare constraints could have slowed
the entrance of women in the labor market despite the adoption of important labor-saving new
technologies. In this paper, we examine the effects of introducing childcare requirements on the
household revolution. As in Greenwood et al., we take as given both the secular decline in the
price of durable goods and the observed increases in female wages relative to male wages.

There are two types of childcare, primary and secondary. The first implies time spent exclu-
sively with children, like teaching, reading, playing or taking them to the doctor. With secondary
childcare, children are under parental supervision while the parent is doing other activities as pri-
mary activities such as the laundry, preparing dinner, shopping for groceries, or watching a movie.
Childcare requirements are important: the American Time Use Survey of 2006 reports that mar-
ried women between the age of 30 and 35 spend 110 minutes a day in primary childcare and 357
minutes in secondary childcare, of which 120 minutes while doing housework.

Childcare requirements are therefore a pertinent and important inclusion in a model of house-



hold production since a large part of childcare is secondary and done jointly with other activi-
ties, one of which is housework. Bryant (1996) estimated that total housework chores by married
women occupied 7.35 hours a day in 1925 which implies that many women had little choice but
to supervise their children while doing household chores. The decline in housework time may
have changed the way mothers supervised their children by increasing primary childcare and/or
secondary childcare done while enjoying leisure. If this is true, the direct impact of the household
revolution on female market work may have been more limited than has been suggested by models
that do not include childcare constraints.

To examine whether children reduced the impact of the household revolution on female labor
market participation, we use a life-cycle model in which households live several periods. Conse-
quently, we are able to address not only time series variation in female labor market participation,
but also how these patterns differ by age, over time. We have two home goods. The first is the tra-
ditional home production good which is produced using two inputs, labor and durable labor-saving
goods. The second home good is childcare and combines primary and secondary childcare time.
In the model, secondary childcare can be done while doing housework or leisure activities. As in
Greenwood et al. (2005), men work a fixed number of hours and only women do housework and
look after children.

To anchor the model to the data, we use micro data files from the U.S. time use surveys from
1965, 1975, 1985 and 2006. The University of Michigan conducted time-use studies starting in
1965 at roughly 10-year intervals. The 1965 sample was drawn from a population of urban, mostly
employed individuals. We use the 1965, 1975, and 1985 surveys. Since 2003, the American
Time Use Surveys (ATUS) are sponsored by the Bureau of Labor Statistics and conducted by the
U.S. Census Bureau. The ATUS is a large sample that is drawn from households that have just
completed participation in the Current Population Survey. The time use surveys before and after
2003 are not fully comparable, particularly regarding secondary childcare. For this reason the
simulations are anchored to the 2006 ATUS survey but comparisons of results regarding market

work, housework and childcare, use all 4 surveys. Unfortunately, only one adult in each household



is selected to complete the survey. It is therefore impossible to assess the total time spent on
household chores or primary and secondary childcare by the household and possible reallocations
on time spent doing housework between a husband and a wife, as a consequence of the durable
good revolution.

As already mentioned, the 2006 ATUS survey shows that secondary childcare is an important
form of childcare. Married women between the ages of 30 and 35 spent 357 minutes a day in
secondary childcare versus 110 minutes of primary childcare. Married men in the same age group
also devoted a considerable amount of time doing secondary childcare: 201 minutes a day versus
51 minutes a day of primary childcare. Similar results are also found for other industrialized
countries using different sources. In Canada in the 1980s, for example, a couple with least one
child under the age of five spent 4.1 hours a day in primary care and 12.3 hours in secondary care
(see Harvey, Marshall and Frederick, 1991). In the U.S., a married woman with at least 1 child
below the age of 6 spends 341 minutes a day in secondary care and 150 minutes in primary care; a
married man, 220 and 60 minutes, respectively.

Our model is calibrated to reproduce observed time allocations between housework, market
work and primary childcare in the early part of the 21st century and is used to examine the impact
on the labor market participation of different cohorts of women of: (1) the decrease in the price of
durables, (2) the rise in the relative wage of women, and (3) changes in fertility.

We also re-examine the microdata to obtain information for married women and married men
on how much time they spent on primary and secondary childcare, housework and market work.
Following World War II, a double peaked pattern arose in the life-cycle pattern of of market time
by women: the first peak is for women in their early 20s; the second peak, in their 40s. By the
1980s, there was a flattening of this double peak pattern, and by the 1990s, it had disappeared.
Between 1965 and 2006, the evidence points to an overall increase in market work for married
women, and a secular decline in the time they spend doing housework.

Bryant (1996) estimated that total housework chores by married women occupied 7.35 hours

a day in 1925 and 6.31 in 1968, not a large decline. The U.S. time use survey data from 1965,



show that married women (averaged over all age groups) spent a little more than 5 hours a day
on housework (including purchases of goods and services), slightly less than, but not too far from,
Bryant’s estimates. Our examination of the microdata from the 1975 time use survey shows that
in 1975 married women also devoted about 5 hours a day in housework (including shopping time).
By 2006, however, the U.S. time use survey suggest that married women were, overall, spending
around three hours a day in housework, a substantial decrease since 1965.

The size of the decline in housework implied by the durable good revolution has been contro-
versial. Many researchers studying time-use data have argued that the effect of the revolution was
qualitative and compositional rather than time saving. Vanek (1973) argued that improvements to
household technology did not translate into a substantial reduction in housework because house-
holds substituted away from paid help, and the standard for hygiene and cleanliness increased (see
also Ramey and Francis, 2005; Mokyr, 2000). Housework went from being hard physical labor to
being lighter but time-consuming, with more time spent in activities such as shopping for different
types of foods and products, and cooking better meals.

Nonetheless, changes in the nature of housework afforded women greater discretion over the
amount of time spent on housework. This allocation of time clearly responded to changes in
women’s market opportunities and the age of their children: A study by Robinson and Converse
(see Vanek, 1973) reported that in 1965-1966 employed and currently married women with no
children devoted 23.4 hours a week to housework while non-employed married women with no
children devoted 45.2 hours to housework. This observation suggests that an important part of
housework could be reduced, and that the revolution introduced significant flexibility in time use
choices. Women with children had a greater incentive to delay exit from the labor market, and
to re-enter after their kids entered school. It also made it easier to raise children and work while
raising kids.

This paper is organized as follows: in Section 2 we examine census data and the micro data
from the U.S. time use survey; in Section 3, we describe the model; in Section 4 we discuss

the calibration of the model; in Section 5 we examine the results of the simulations. Section 8



Figure 1: Female Labor Force by Age (1900-2000)
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2 Historical Facts: Female Labor Force, Housework and Child-
care

In this section we use data from the U.S. census and from U.S. time use surveys between 1965 and
2006 to examine trends in female labor participation rates and in their use of time. We focus on
married women (which we use as a shorthand to include not only married women but also women
with a domestic partner) but also examine changes in the contribution of married men to childcare.
These surveys allow us to examine the importance of the decline in housework, of the increase
in market work, and of changes in the allocation of time for the purpose of childcare — between
primary and secondary childcare, and between men and women — in the second half of the 20th
century.

Figure 1 uses information from the U.S. census on female labor force participation rates by age
group. It shows that before the Second World War female participation rates declined after women
reached their mid twenties. In 1955 a significant portion of women started to reenter the labor

force after their childbearing years. Up until 1970, we observe a double-peaked pattern in the life-



Figure 2: Married Females: Daily Minutes of Work (Time Use Surveys)
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cycle pattern of labor force participation, with one peak in womens’ early 20s and the other in their
40s. By 1980, the double-peaked pattern has flattened out, and has disappeared by 1990. Can the
durable good revolution — perhaps interacting with changes in childcare requirements associated
with the baby boom — explain women re-entering the labor market after raising children during
the 1950s? Can further improvements in home production also explain the flattening of the double
peaked pattern?

The Census data are on participation rates and may overstate the increase in the number hours
spent on market work by treating equally part time and full time work. However, the disappearance
of the double-peaked pattern in the second half of the twentieth century, even if less pronounced,
is also visible in the U.S. time use surveys which reports the time women spend on market work.
Figure 2 shows how many minutes per day married women spent on market work. In 1965, married
women in the age bracket 24-29 spent 89.97 minutes a day in market work versus 163.08 minutes
spent by married women in the 42-47 age bracket. In 1975, these figures were 135.79 and 171.49
minutes, respectively, and in 2006, 198.88 and 236.88 (the figures for 2006 are reported in Table 1).
In 1965, having children impinged significantly on the amount of time that a women spent working
in the market. This effect has diminished somewhat since then, but there is still a sizable negative

influence on hours of market work by women with children. This can be seen by conditioning the



Figure 3: Married Females: Daily Minutes of Housework (Time Use Surveys)

340 -
320
300
280
260
240
220
200
180
160 - A"
140 Aommae™

120 \ \ \ \ \ \ \ ‘ ‘
18-23 24-29 30-35 36-41 42-47 4853 54-59 60-65 66-71 72-78

Age

Minutes per day

time married women spend on market work on whether they have or not have children. Using the
2006 ATUS survey we find that married women in the age bracket 24-35 with no children worked
285 minutes a day; married women with 1 child below 6 worked 194 minutes a day; and married
women with 1 child below 6 and 1 child between 6 and 12, worked 104 minutes a day. Single
women without children, in the same age bracket, worked 264 minutes a day. These observations
suggest that while married and single women without children worked about the same number
of minutes per day, children are still an important constraint with the respect to the time married
women spend on market work. Even with the dramatic increases in the female labor force and
the flattening of the double-peak pattern, in the late 20th century the presence of children is still
associated with less time spent in the labor market. So, changes in fertility during the second half of
the 20th century may have had an important role in explaining the flattening of the double-peaked
pattern.

Interestingly, the ATUS 2006 survey shows that married men in the age group 24-35 work more
the more children they have. Married men 24-35 years old without children work 343.7 minutes;
those with one child below 6, 368.4 minutes; and those with one child below 6 and one between

6 and 12, work 411.8 minutes a day (these figures are based on calculations not reported in our

paper).



How much did housework decline? Figure 3 shows marked declines in housework between
1965 and 2006. For women in the age group 24-29, housework fell from 283.63 minutes a day in
1965 to 136.73 minutes a day in 2006. The decline was similar for other age groups. On average,
married women were spending 276.79 minutes a day in housework in 1965 versus 163.09 in 2006.
In contrast, men increased time spent doing housework. For men in the age group 30-35, it went
from 46.12 minutes in 1965 to 72.14 in 2006. Housework time increases for all age groups and
overall it almost doubles, from 53.07 minutes a day in 1965 to 90.11 minutes a day in 2006. The
figures do not include time spent purchasing goods. In 1965, married women spent 44.52 minutes
a day purchasing goods versus 52.16 minutes in 2006 (see Table 1). These figures are 29.66 and
34.33, respectively, for married men. While both men and women have increased their shopping
time, this increase is fairly modest.

While housework declined sharply, in principle, the supervision of a child required the same
number of hours. The household revolution made it easier to raise kids, from cooking to doing
the additional washes or even entertaining them, but it did not release the basic time constraint:
children needed supervision and someone had to be around.! One concern with interpreting the
decline in housework as time freed for either leisure or market work is that part of housework time
was spent in providing child supervision in the form of secondary care. Unfortunately we do not
have information about secondary childcare in the first half of the century, and the information we
have for the second half of the century cannot be compared to the information collected in the more
recent surveys. Since 2003 the ATUS collects information about times when a respondent had a
household child under 13 in “his/her care”. The child may or may not be in the same room and
the respondent is doing something else as a primary activity. The time individuals spend providing
secondary childcare to household children is further restricted to the time between when the first
household member under the age of 13 woke up and the last household child under 13 went to
bed. It is also restricted to times when the respondent was awake. In addition, if the respondent

reports providing both primary and secondary childcare, the time is attributed to primary care

't is possible that with less time spent on housework, childcare standards increased and more time is now spent
supervising children than in the first half of the century



only. In the earlier time use surveys, for secondary childcare the respondents were asked “what
else were you doing?” which may also have lead respondents not to report passive supervising of
children. The recent time use surveys (ATUS) give much higher estimates of secondary childcare
than previous time use surveys thus suggesting that the question asked captured different notions
of secondary childcare, with less passive child supervision captured in the earlier surveys. Allard,
Bianchi, Stewart and Wright (2007) describe the different measures of secondary childcare used
in the surveys. They also compare the data from the 2003-2004 ATUS on primary and secondary
childcare with the 2000 National Survey of Parents (NSP) conducted by the Survey Center at the
University of Maryland. This is the most recent time-diary study that collects data on secondary
activities. The NSP information about primary childcare is remarkably close to the information
obtained from the 2003-2004 ATUS, but for secondary childcare the NSP reports much lower
figures. The difference is again in the more passive notion of childcare used in ATUS which aims
at capturing the idea that the respondents may be doing something else, in a different room, not
with the child, but nearby, with the knowledge of what he/she is doing and capable of intervening
if necessary. For primary childcare, however, the notion used in the different surveys provide
very similar estimates. For these reasons our figures report secondary childcare only for the 2006
survey but primary childcare for all four surveys. For both primary and secondary childcare,” we
use only information about household children. Household children can be the respondent’s own
child/children and/or their spouse’s child/children.

Figure 4 plots secondary childcare that takes place while doing household chores together with
the total time married women and married men spend on household chores in 2006. Two measures
of housework are used: one includes standard activities (code 02), while “total housework™ also
includes time spent purchasing groceries and other household goods and services, including time
spent traveling to purchase these goods (see Table 1). Figure 4a reports data for married women,
and Figure 4b for married men. The figures show that a considerable fraction of secondary child-

care is done while mothers do household chores; this fraction is much more important than for

ZFor secondary childcare we use the information under the flag trthh_In



Figure 4: Housework and Housework While Supervising Children (2006 ATUS)
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men. Another important feature, not exploited in this paper, is that married men do a considerable
amount of housework. Married men in the age group 42-47 do about half as much housework as
married women. This may mean that part of the decline in housework shown in Figure 3 may
have been not just the result of the household revolution, but also of a within-family reallocation
of time. These reallocations may be important for understanding the dramatic increase in female
participation, but are not part of our analysis since, in our model, men do not contribute to either
childcare or housework.

Figure 5a shows that secondary childcare while doing housework or while enjoying leisure are
of similar magnitude, each about a third of total secondary childcare. The other third of secondary
childcare was done when the primary activity was some other activity such as grooming, eating a
meal, or studying. For example, in the 2006 ATUS survey a woman between the ages of 30 and 35
spent 39.84 minutes supervising the kids while eating a meal, and 26.88 minutes while the primary
activity was traveling. These types of secondary childcare are not included in the calculation of
secondary childcare requirements in our model and simulations. For married mothers between the
ages of 30 and 35, of their 107.27 minutes spent supervising their children while enjoying leisure
as a primary activity, 59.9 minutes a day went into watching TV. For married mothers between
the age of 18 and 23, 93.4 minutes of their 140.7 minutes went into watching TV. While we have
no evidence regarding secondary childcare during the first stages of the household revolution, we
suspect that there has been a shift from secondary childcare while doing housework to secondary
childcare while enjoying leisure (at least for women without domestic help).

Figure 5b show that men make large contributions to secondary childcare, particularly men in
the age group 30-47. Unlike women, men tend to supervise children while enjoying leisure rather
than while doing housework. For men watching TV was the most important leisure activity while
supervising children. Men between the ages of 30 and 35, spent 59.90 minutes a day watching TV
out of the 86.9 minutes that they spend doing secondary childcare while enjoying leisure.

Overall, while married women did most of the childcare, men also make considerable contri-

butions. For example, while married women between the age of 30 and 35 spent 357.30 minutes
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Figure 5: Secondary Care and Housework While Supervising Children (2006 ATUS)
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Figure 6: Primary and Secondary Care Time (2006 ATUS)
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a day, on average, doing secondary childcare, married men, in the same age group, spent 201.6
minutes a day (see Table 1). Although we do not know the implications of these observations for
the total childcare requirements of a child (recall that the time use surveys provide time us for the
respondant, not for the entire household, or even for a husband-wife pair), this data suggests that
there is the potential for considerable changes in the allocation of time within the couple; such
reallocations may also have been the direct or indirect result of the household revolution. In terms
of total childcare requirements, these data also seem to indicate that married women childcare
requirements may be a lower bound estimate of the total childcare requirements of a child.

Figure 6 shows that secondary childcare is considerably larger than primary childcare. Men
and women spend almost three times more time doing secondary childcare than doing primary
childcare, and men are engaged in secondary childcare in a significant way while women remain
the main provider of both primary and secondary childcare (see Table 1). For example, in 2006
married women 30 to 35 years old, spent 357.30 in secondary care a day and 110.20 minutes a
day in primary care. For married men in the same age group, these figures are 201.6 and 51.77,
respectively (see Table 2).

An important change in the composition of secondary childcare may have taken place over

the decades, shifting secondary care while doing housework to secondary care while doing other
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Figure 7: Married Females: Daily Minutes of Primary Childcare Time (Time Use Surveys)
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activities. This shift may have led to an increase in the contribution of men to childcare.

Figure 7 shows the evolution of primary childcare over the second half of the 20th century.
The micro data do not indicate important changes in the amount of time spent in primary childcare
between 1965 and 2006. However if we exclude 1965 when childcare requirements were higher
because of the baby boom, there is an increase in the time women spend giving primary childcare
to their children, about 40 minutes more in 2006 than in 1985 and 1975.

Overall this information suggests that the durable good revolution affected housework impor-
tantly, but provides only indirect evidence on how these changes affected childcare since we do
not have comparable information for secondary childcare for the second half of the century, and
no information for the first half of the century.

To recap, the evidence suggests that there have been small changes in primary childcare time,
at lest over the second half of the twentieth century. The evidence also tells us that secondary
childcare time is much larger than primary childcare time, and that a large fraction of secondary
childcare time is spent doing housework. Consequently, the proximate effect of the household rev-
olution may have been through secondary childcare time, not primary childcare time. To the extent
that childcare services are increasingly using secondary childcare time, men have been afforded

the opportunity to become more actively involved in the care of their children and at the same time
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Figure 8: Live Births per 100 Women
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released time from women allowing them to increase their participation to the labor market.

Finally, Figure 8 illustrates the importance of fertility changes throughout the 20th century
and particularly during the second half of the century. The sharp increase in fertility rates after
World War II, and up until 1960, and their subsequent decline may reflect households’ decisions to
take advantage of the household revolution by postponing children, having fewer children and/or
a shorter spacing between children, the net result of which is to allow married women to work
more, on average, in the market. Although this interpretation implies that fertility decisions are
endogenous and affected by the durable revolution, this paper will assume that fertility changes are

exogenous. We will, however, examine whether these changes contribute to the flattening of the

double-peaked pattern observed in the latter part of the 20th century.

3 Economic Environment

3.1 Households

The economy is made of overlapping generations and a household comprises a married couple
which splits its time among market work, housework, secondary care and primary childcare and

leisure. We assume that men always work and that the household chooses how much women work.
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As in Greenwood et al., we assume that women earn a fraction of what men earn. A household
‘formed’ at date ¢ has preferences summarized by

-1

max . B U (ot > Mot s Mg M) ey

i—
where T is the ‘lifetime’ of the household, ¢ denotes consumption, n hours of work, i superscripts
refer to the age of the household, 7 superscripts denote the cohort (that is, the date of formation of
the household), m subscripts pertain to market variables, h subscripts indicate home work activities,
and ¢ subscripts signify (primary) childcare. Thus, c',, is market consumption of a household of
cohort ¢ at age i (which means this consumption is enjoyed at calendar date ¢ 4 i), and nﬁn refers to
home work hours at age i of a household of cohort ¢. The functional form for U is:

InC(cm,cp) +@In(T —ny —ny—ne) ify=1
2

U(Cs Cpytys e ) =
(m’ ho>"mo ho C) [C(Cmych)(f_nm_nh_nc)w]]_y

I—y

if y€ (0,1)U(1,00)

where T is the household’s time endowment (for women), and C(cy,,c;,) is a consumption aggre-

gator:
chey Y ifE=0
yeat+(1-y)ep | ifE € (—,0)U(0,1)
Home goods, c;”, are produced by combining durables, d!, with time, n;lt:
Cly = H(dj, i) )
where
d"n, " if§=0
nd¢+(1—n)n,§] if £ € (—o0,0)U(0,1)
A key feature of the model is the childcare constraint:
Cét = G(ni‘t’nét) (6)
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where
nYnl=v ifop=0
Cc = | (7)
[vnf + (1= v)n?]"? if @ € (—0,0)U(0,1)
where ng is secondary childcare time which is some fraction of leisure time, ¢, and housework

time, ny,:

ng = 0l + Oyny,. 3)

Childcare is a constraint in that a household of age i must provide total childcare services of c’;
the household does not directly value the provision of these childcare services. These services,
in turn, are produced either with primary childcare time, né, or with secondary childcare time, ng
Consequently, when there are children in the household, home work time, nz, produces two distinct
goods: home consumption goods, cﬁl, and childcare, cé.

The household’s budget constraint is
. Ca . .
Cont + QuviXt + 0 = Wi+ Oy Wi+ T1yidly €)

where x| represents investment in durables by a household of cohort ¢ at age i, a' denotes this
household’s beginning-of-period market assets, 7 is the (fixed) amount of time that the husband
works, w,; is the real wage, ¢/ is the efficiency of the wife relative to the husband, 7, ; is the gross
return on capital, and g;; is the price of durables.

The law of motion for durables is
di=(1-38;)d " +x. (10)
The household faces the following boundary conditions:
d1=0, =0, d'>0 4 t1>0 (11)

That is, the household starts with no durables and no real assets, and it ends with non-negative
holdings of durables and real assets. Notice that the timing with respect to durables implies that

durables purchased at age i are available for use at age i. This assumption means that durables are
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available for home production in the first period of the household’s life.
The problem of the household is to maximize Eq. (1) subject to Egs. (4), (6) and (9)—(11),

taking as given prices.

3.2 Firms

Firms face the usual static problem of maximizing period-by-period profits, viz.

max F(KI,NI) — f[K[ — W[N[
{Kf7Nl}

where K; is capital, N; the labor input, 7; the real rental rate of capital, and w; the real wage. The

relationship between 7, above, and r; in the household’s problem is:

r[:ft+1—6k

3.3 Market Clearing Conditions

Capital market clearing is given by
T-1
Kt = Z Cl;_i.
i=0

On the right-hand side, we need to add up the market assets of all individuals alive at date 7. In
reading through this equation, recall that the superscript on a is the household’s age while the
subscript denotes its cohort (when it was ‘born’).

Similarly, labor market clearing is
-1
N =Tn+ Z (ptl—inin,t—i‘
i=0

Recall that male labor supply is constant at 7.

Finally, goods market clearing is written

T—-1 T—1
Y ochita Y x4+ K =F(K,N)+(1-8)K;
i=0 i=0
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Table 3: Parameter Values

Time
Length of a period (years)
Number of periods of ‘life’
Child-care
% Weight on primary child-care time
(0} CES parameter
6y
O
Market production
(07 Capital’s share

Or  Depreciation rate of market capital (annual)
@900  Average relative wage of women in 1900
®-00s  Average relative wage of women in 2006

Utility
(0] Weight on leisure in utility function
B Discount factor (annual)

Consumption aggregator

74 Weight on market consumption

E CES parameter
Home production

n Weight on durables

g CES parameter

o, Depreciation rate of durables (annual)
41900 Initial price of durables, 1900

gq Change in price of durables

0.6068
0.6219

0.3300
0.07

0.4800
0.6000

0.6354
0.9821

0.7450
—0.2000

0.4590
0.3500
0.2
37,800
—8.3%

in Table 3.

4 Calibration

between 18 and 78.
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Functional forms are given by Egs. (2), (3), (5) and (7). The model’s parameters are summarized

To start, a model period is set to 6 years. The reason behind this choice is that the TUS reports
the number of children under 6, and the number aged 6-18. So, setting the model period to 6 allows
us to line up with the age ranges of children as reported in the TUS. The household ‘lives’ for 10

periods, or 60 years. In data terms, we are looking at households for which the respondent is aged



Perhaps the most problematic parameters are those characterizing the childcare production

function, v and ¢. The model says that for household 7, childcare is
i j ino11/¢
e = [v(n)? +(1=v)(m)®] .

Given parameter values for v and @, and using time data for married women from the 2006 ATUS,
the above equation can be used to generate an inferred value for ci.. In principle, we should be
using primary care time and housework time for the household, not just the wife. Unfortunately,
as discussed earlier, the ATUS only collects time use data for the respondent, not the household.

We chose women because they account for the bulk of time spent with children. We ‘estimate’ v

(v,) = argmin {var [;—lj }

where ¢, is average childcare. If the model is correct, then ci is constant across households, al-

and ¢ via

though households may choose different combinations of primary childcare and housework time
to satisfy this constraint. Minimizing the variance of c. simply recognizes that there is no combi-
nation of the parameters v and ¢ that manage to set c’. constant.

One complication that arises in our estimation procedure is that households differ with regards
to the age and number of children. Presumably, a child under the age of 6 has a larger childcare
requirement than an older child, and two children under the age of 6 require more childcare than a
single child under 6. So, we divide the sample by: the number of children under 6, and the number
of children aged 6-18. Average inferred childcare, ¢, is computed for each group. The division by
C. in the variance minimization above renders the childcare requirement unit free so that we can
pool households during our estimation.

As reported in Table 3, both v and ¢ are found to have values of around 0.6. What is most
important is that the CES parameter, ¢, implies a fair deal of substitutability between primary
childcare and housework (secondary childcare) time. In other words, households will find it rel-
atively easy to substitute, say, primary childcare time for housework time in order to satisfy their

childcare requirement.
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Figure 9: Calibrated Childcare Requirement
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A number of the model’s parameters are standard, and hopefully require little discussion. These
parameters include: @, capital’s share of income; 0, the depreciation rate of market capital; and
04, the depreciation rate of durables. As in Greenwood et al. (2005), we calibrate the model to a
1900 steady state and a 2006 steady state. We take the relative wage of women from their work:
P1900 = 0.48 and @, = 0.60. The initial price of durables, 1909 is chosen so that in 2006, the
durables-output ratio is around 0.325 — a value that is consistent with the data; see Gomme and
Rupert (2007). Also, the price of durables declines at the rate 8.3% per annum, as in Greenwood
etal..

The CES parameters for home production, {, and the consumption aggregator, &, require some
discussion. For durables to be labor-saving requires that durables and housework time be fairly
substitutable. Hence, we set { = 0.35 which implies more substitutability than Cobb-Douglas.
This value for  is in the range estimated by McGrattan, Rogerson and Wright (1997) and Rupert,
Rogerson and Wright (1995). We set & = —0.2 which means that market and home consump-
tion are less substitutable than in the Cobb-Douglas case. As the price of durables falls, and the
household acquires ever more durables, production of the home produced good increases. Making
market and home goods complements helps to get an increase in market hours.

Regarding the childcare requirement, we assume that children are in the household for 5 model
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periods (30 years), corresponding to ages 18 to 47 years in the data. This choice was motivated by
the fact that, in the data, older households have few children in their households. We suspect that
the relatively small amount of time allocated to primary childcare by older households is provided
to grandchildren. The age-specific childcare requirements, c’., are taken from our calculations from
the 2006 ATUS. In particular, given estimates of the parameters ¢ and v, the childcare services
produced by a household in the ATUS can be computed from Eq. (7). We take averages of ¢, across
households, grouping households by the number of children under 6, and the number of children
aged 6-18. We then use fertility data to infer the per household number of children of various ages
over the twentieth century, and use the age composition of the children in the ‘typical’ household
to infer the required childcare services. The series for ¢, is reported in Figure 9

The remaining parameters are: @, the weight on leisure in utility; f3, the discount factor; y, the
weight on market consumption in the consumption aggregator; and 1, the weight on durables in

the home production function. These parameters are chosen to match the following observations:

1. A 5% participation rate for married women in 1900, translated into minutes per day based

on a 40 hour work week.
2. Average market work time of married women of 198.28 minutes per day.
3. An annual real interest rate of 4% in 1900.
4. Average housework time in 2006 of 192.02, as it is in the 2006 ATUS.

The first two observations are from Greenwood et al. (2005) while the real interest rate target is a

conventional value.

5 Results of the Simulations

Two different sets of experiments are examined here; the first set assumes no children while the
second includes children. Both experiments assume a 8.3% a year decline in the relative price of

durables as in Greenwood et al. (2005) and an increase in the female-male earning gap that matches
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U.S.data (see also Greenwood et al. (2005), and Goldin (1990)). When we include children we
also impose childcare requirements for the observed fertility rates, which therefore includes the
effects of fertility changes during the 20th century. Keep in mind that secondary childcare time
in the model corresponds to some fraction of time spent doing housework, and some fraction of
time spent enjoying leisure. In both cases , the durable good revolution increases consumption and
households total assets (these results are not reported in the paper). Durable goods increase for all

age groups, but more so for older households.

5.1 The Durable Good Revolution and Children

Figures 10 and 11 compares the 1965 to 2006 time use surveys with the baseline model (i.e., with
childcare) as well as a version of the model without childcare (our version of Greenwood et al.
(2005)).

The model without childcare does a fairly good job with regards to the life-cycle pattern of
housework time but, clearly, cannot replicate the pattern of market hours. Market work is too high
during the period in which women have high fertility rates. In addition, after an initial period of
high market hours, this version of the model predicts a monotonic decline in market hours whereas
the data displays either a flat (1965 and 1975) or hump-shaped pattern (2006). Overall, the life-
cycle pattern predicted by the model that does not include childcare constraints has counterfactual
implications for market time of women.

Figures 10 and 11 also report the base case of the model which includes childcare constraints.
The model is solved dynamically with synthetic time use surveys constructed from the model data.
The childcare constraints are based on the number of children each cohort actually has had. Thus
the fact that the baby boom increased the time women had to spend on children is included in
the childcare time constraint. The steady states for consumption, capital and female market hours
(not reported)are similar to the case with no children. The only difference is that the presence of
children lowers the steady state impact of the revolution on female market hours. We do not have

data on primary childcare in 1900 but in 2006 primary childcare time from the model is consistent
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with what observed in the time use data.

In response to the increase in productivity in the durable sector, households decrease their
housework time which would also decrease secondary childcare time. To satisfy their childcare
constraint, they increase primary childcare time. The childcare requirements estimated are exactly
imposed for all periods, but the allocation of time between primary and secondary childcare and
between types of secondary childcare (leisure or housework) responds to the optimal time alloca-
tion in response to the decline in the relative price of durables. The model underpredicts primary
childcare and overpredicts secondary childcare. For the period 1965-1985 the comparison with
the TUS survey data is not meaningful because, as mentioned earlier, the surveys do not use the
same notion of secondary childcare as in the post-2003 surveys. The most important comparison
is therefore with the 2006 survey. From Figure 11 it can be seen that the model does fairly well for
the group of women age 18-35 but predicts too much secondary childcare for the older group of
women. The model predicts quite well leisure except for older women.

Overall the model with childcare reproduces well housework in the 1965 to 1985 time use
surveys. For 2006, the model predicts more housework than in the data and that may be due to the
fact that housework requirements have decreased so much that the binding constraint is childcare
and therefore housework is higher than required.

The most interesting results concern market hours. For 1965 to 1985, the model reproduces
the double peaked pattern of female participation over the second half of the century, whereas the
model without children does not. In addition, the model without childcare requirements produces
too much market work, while the model with childcare requirements is much closer to the observed
number of hours married women spent on market work. The simulations imply too much work for
the very young and this is probably due to the fact that we did not include the time young women
spend on education. It also underestimates market work for the 43-47 age group in 1965 and to a
lesser extent in 1975 and 1985.

However, the model fails to reproduce the sharp increase in female participation of the late 20th

century. In 2006, the ATUS survey shows a pattern where women overall only slightly decrease
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their participation for the 24 to 29 age group while 30 and older women increase their participation
to the labor market. In the model, participation rates decrease for all groups, except for an increase
for women in the age group 46-54, thus still showing a double-peaked pattern. Overall therefore,
the household revolution has difficulty in explaining the dramatic increase in female participation
for young married women that is observed for the late 20th century.

In the model we do not allow men to help women in home production or in childcare while
the time survey data however show that men spend a considerable amount of time in secondary
childcare. Introducing men into childcare production could help reduce the childcare constraint
and allow women to work more than our model predicts, in the later part of the 20th century and

early 21st century.

6 The Durable Good Revolution and Children: Century Long
Changes

Figure 13 examines the baseline experiment with childcare requirements but looks at the dynamics
of female time allocation over a longer time frame: from 1937 to 2009. Compared to Figure 1,
where female labor force participation rates are plotted for each cohort over the century, this figure
looks different. This in part due to the fact that the figures are not strictly comparable: Figure 1
refers to participation rates and does not distinguish between part-time and full-time jobs while
Figure 13 refers to minutes worked per day. Figure 1 therefore overstates female market work by
attributing a full participation to the market to a woman who only works part-time.

The model shows a trend towards an increase in female participation for younger women, as it
is observed in the data. As noted in the previous section, it fails to account for the strong increase
in market work for younger women in the late part of the century. It also implies that women
re-entered the labor market in the early part of the century and throughout the century while at the
beginning of the century women exited the labor market early and did not re-enter; see Figure 1.

Institutional factors (bars to married women working in certain types of jobs) and/or social norms
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Figure 12: Model: Female Aggregate Market Work Time
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not included in the model, could explain this discrepancy.

As well, in the model women work too much when they are very young in the late part of the
century. Inclusion of education would probably help reduce the difference since women invested
more on their education in the later part of the century.

Overall, the model reproduces well important shifts in housework and market work. Without
the household revolution (the right-hand side of Figure 13), increases in the female-male earning
gap and fertility changes (both included in the base case and in the simulations with no household

revolution) explain very little of the changes in market work that is observed for the 20th century.
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Figure 13: A set of model-generated time use surveys at selected years covering the baby boom
(a) Baseline: Market Time (b) No Durable Goods Revolution: Market Time
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Figure 14: No Change in the Price of Durables
(b) Market Time
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(b) Market Time

Figure 15: 1955 Fertility
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Figure 17: Costly Daycare
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7 The Durable Good Revolution and Children: Some Experi-
ments

We report the life-cycle profiles for market work, housework and primary childcare time assuming
no change in the price of durables (Figure 14), keeping fertility at its 1955 level (Figure 15), no
change in the relative wage of women (Figure 16) and costly daycare (Figure 17). Given broad
similarities across the years for the U.S. time use surveys, We report the results for two years, 1965
and 2006, to conserve on space.

Figure 14 gauges the effects of the household revolution by maintaining the price of durables
at its 1900 level. In both cases fertility and the relative wages change over the decades. It is clear
that without the household revolution, the model produces far too little market work, too much
housework and underpredicts primary childcare time.

Figure 15 fertility level constant at the 1955 level which corresponds to the peak impact of the
baby boom on the childcare requirement. The only significant difference is for the 24 to 29 age
group in 2006. Without the decrease in fertility for this age group, the model underpredict the base-
line model and the ATUS data for female market work. Overall, this results suggest that changes
in fertility cannot account for the important increase in female labor force observed throughout the
century.

Figure 16 shows the effects, on the model, of changes in the relative wage of women by main-
taining their relative wage at their 1900 level. Changes in fertility and the household revolution are
as in the base case. As can be seen, the effects of the increase in the relative wage of women are
important for 1965 but become less relevant in later decades.

While it is clear that without household revolution we cannot explain the important increases
in female labor force participation rates, if there were no changes in fertility, women would be
working much less than when we include fertility changes, particularly in 2006. This suggests that
to capture the effects of the household technology it may be important to look at fertility decisions

and that women may have reduced fertility in order to benefit from the household revolution and
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enter the labor market.

Finally, in Figure 17, we assume that daycare is costly. To evaluate the cost of childcare we
use as rough measure the relative wage of domestics to the average female wage using data from
the 1950 Census. We model the costs of daycare as a labor income tax with the “tax” set equal to
33% times the number of children under the age of 6 (since children over that age are presumably
in school and do not need daycare). The proximate effect of costly day care is on younger women
since they are the ones who, in the data, have young children who would need daycare if their
mother works in the market. This effect is most pronounced in 1965 than 2006 owing to the higher

fertility in the 1960s relative to the 2000s.

8 Conclusions

This paper investigated the effects of childcare requirements on the household revolution. The
results of the simulations show that the durable good revolution has had an important impact on
female labor force even when childcare requirements are included. In addition, imposing childcare
requirements helps reproduce market work differences across cohorts within each period and over
time. The simulations also show that neither changes in female relative wages, nor changes in
fertility can by themselves or together account for the important growth in female labor force in
the 20th century.

While the household revolution can explain increasing participation rates for women 25-34
years old, it underpredict the extent of the increase for women in the older age group.

The analysis of the time use survey suggests that further work including men as producers of
home goods (both housework and childcare) may be important and improve the understanding of
the pronounced increase in female labor market participation observed for the late 20th century,

early 21st century.
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Technical Appendix

A Derivation of the Household’s Euler Equations
The household’s problem can be cast using the language of dynamic programming as
V(af7df_1;i) = max{U [cfm,H(dti,nélt),n%,,n;'ll,nit} +[3V(a§+1,df;i+ 1)
+ Al [Awrgi + O Wi+ rvial + (1 — &)} qrii—chy —alt! — dygivi) (A1)
2 otk )|

First-order conditions:

o Up(c,,c ol nh nl) =2l (A.22)

”Zr : Uz (Cinﬂ C;ztﬂ ”%zanéwnit)HZ (dzia ”;zt) + U4(Cfnt7 C;.m ”fma ”;zta nlct) (A.2b)
+)LQitG2(né17nét) =0

”zim . Us (Czimv C;.ztvnfnt’n;zt’nit) + Afz¢;wt+i =0 (A.2¢)

”it . Us (czimv C;uv”fmanZzanit) + AétGl (ninni"t) =0 (A.2d)

atl: BVi(aitt,dli+1)= Al (A.2e)

di s Ua(Cours Chgs Mo Mg M) HL () + BVa(ar ™ dfio 1) = Ay (A.20)

Envelope theorem:

a:  vid,d Vi) =My (A.2g)

E Valabd ) =20 - 8an (a20)

Eliminate partials of V and lft:

U3 (Cours Chts Mg s Mg s Mg ) + Oy Wi UL (Copygs Clogs Py s Mg s gy ) = 0 (A.3a)

i i i i iy _ i+1 g+1 i+l i+l i+1 )
Ur (Cones Ches Pones g Tier) = BU1L (G yCrt Mt s My 5Ny itiv (A.3b)
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U, (C;nmcizta”fma”Zzanlcz)qwri :UZ(Cfm?C;lﬂnintvn;lt’nlct)Hl (dtl7n;lt) (A30)
.JC

i+1 +1 i1 i+l it
+B(1_6d)U1(Cmt Cpe T s My 5 Ny )qt+i+1
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