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ondly, the effects may vary depending on the services
offered by the centres. The results suggest that nonstan-
dard centres, often more conveniently located and offer-
ing varied services, better meet the needs of working
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1 | INTRODUCTION

Deriving labour supply for married women is a key policy issue in many countries. This is particu-
larly important in countries like Japan, where married women often devote extensive hours to house-
hold chores, while labour shortages persist as a serious issue in the labour market. A well-known
M-shaped curve illustrates the drop in labour-force participation and employment rates among
women between the ages of 25 and 39, typically coinciding with marriage and childbearing. Unlike
Scandinavian countries, where this drop has largely diminished, it remains pronounced in Japan.

This paper focuses on the recovery in maternal employment following this drop. Specifically,
it aims to determine whether childcare availability affects a mother's decision to return to work.
Among the many determinants, the expansion of access to childcare is our primary focus. In the
2010s, the Japanese government implemented several initiatives to increase childcare availability.
These measures included subsidies for establishing new childcare centres, increasing the number
of available spots in existing facilities and efforts to hire more childcare workers. This study evalu-
ates whether the expansion of childcare services contributed to increased maternal employment.

Existing empirical results on this issue are mixed. Nollenberger and Rodriguez (2015) found that
a reform in Spain, which expanded full-time, publicly provided childcare for 3-year-olds in the early
1990s, led to an increase in maternal labour-force participation. Their analysis used a difference-
in-differences framework based on the birth year of the youngest child, the state of residence and the
year of the reform’s implementation. Similarly, Carta and Rizzica (2018) demonstrated that reforms
in Italy during the 2000s, which extended early access to kindergarten for 2-year-olds, raised mater-
nal labour-force participation and employment rates through a difference-in-discontinuities analysis.
Bauernschuster and Schlotter (2015) showed that a 1996 reform in Germany, which expanded
childcare eligibility to 3-year-olds, increased childcare attendance and maternal employment, utiliz-
ing instrumental variables and a difference-in-differences approach based on child age cut-offs.

In contrast, other studies have shown little or no effect of childcare availability on maternal
employment. Fitzpatrick (2010), using a regression discontinuity design with birthday-based eligibil-
ity cut-offs in Georgia and Oklahoma, found that while free pre-kindergarten programmes increased
preschool enrollment for 4-year-olds, they had little impact on maternal labour supply. Similarly,
Bettendorf et al. (2015) found that increases in childcare subsidies in the Netherlands between 2005
and 2009 had limited effects on maternal labour-force participation, based on a difference-
in-differences analysis comparing mothers with children under 12 to those with older children.

Goux and Maurin (2010) showed that early childcare availability increased labour-force par-
ticipation among single mothers in France, but had no significant effect on two-parent families.
de Muizon (2022) found that a 2004 French reform, which increased subsidies for working
mothers with preschool children, had only small effects on overall maternal employment rates,
though it did boost employment among middle class, educated mothers with two children. Neu-
berger et al. (2022) showed that childcare expansions in Germany during the 2010s had no sig-
nificant effect on maternal employment after controlling for regional differences and time
trends. Dehos and Paul (2023) also found that expanding access to after-school programmes in
Germany during the 2000s did not increase maternal employment.

In Japan, empirical results have been similarly inconsistent. Asai et al. (2015) found that
increases in the availability of licensed childcare centres had no effect on maternal employ-
ment, using prefectural panel data from 1990 to 2010. Conversely, Kawabata (2014) showed that
access to childcare for children under three significantly increased maternal employment, using
detailed spatial data and a geographic information system (GIS) to calculate the potential sup-
ply and demand for childcare in the Tokyo metropolitan area. Nishitateno and Shikata (2017)
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found that better access to licensed childcare centres significantly increased employment among
mothers with children aged 0-5, using city-level panel data from the 2000s.

Most of these studies in Japan use aggregated data at the regional level, such as city, munici-
pality or prefecture. However, Fukai and Kondo (2025) use administrative individual and
household records, including applications for licensed childcare, childcare usage and tax pay-
ments. They found that using licensed childcare for toddlers significantly increases maternal
employment and annual income among mothers living in areas with childcare shortages. Their
study also uniquely addresses endogeneity in childcare use by leveraging the application pro-
cess to create a valid instrument for estimating maternal employment decisions.

The importance of services provided by centres is also noted in existing research. Brewer
et al. (2022) found that full-time childcare services positively impacted maternal employment in
the United Kingdom, while part-time care did not always have the same effect, using a regres-
sion discontinuity design based on age eligibility for free childcare in England. In the context of
Japan, Ito and Yamamoto (2022) examined the effects of a government project, the ‘General
Childcare-Support for Model-Municipalities’ programme, launched in 2004 in Japan. Although
municipalities were selected for the programme based on their proposals for improving
childcare, which may introduce an endogeneity problem, their difference-in-differences analysis
found that maternal employment rates were higher in the treatment municipalities.

The present paper re-examines the effect of childcare centre availability on maternal
employment in Japan, using individual-level data that track maternal employment status fol-
lowing the birth of the first child. The analysis focuses on the period around the year of 2010,
when both local and central governments implemented policies to increase the number of
childcare centres. The study area is Osaka, Japan's second-largest city, which faces a significant
shortage of childcare services. Our primary focus is on the availability of unlicensed childcare
centres, as their expansion represents the most notable change in Osaka during this period.
While licensed centres are typically the first choice for families, unlicensed centres often serve
as viable alternatives for working mothers. As explained in the following section, most
unlicensed centres are certified by local municipalities and maintain adequate quality. As will
be explained later, we refer to these centres as ‘nonstandard’ daycare centres in this paper.

Using an administrative dataset that includes information on the availability of both stan-
dard and nonstandard childcare centres, combined with maternal employment data, we find
that an increase in nonstandard daycare centre availability significantly raises the rate at which
mothers return to employed status, particularly in areas with limited access to standard centres.
In other words, as nonstandard childcare centres became more prevalent in regions with a
shortage of standard centres, mothers were more likely to return to employed status earlier.
Furthermore, our analysis shows that the impact of childcare availability varies depending on
the specific services provided by the centres. In our sample, nonstandard centres offering home-
made snacks or allergy-free meals had a particularly positive effect on maternal employment.
We conclude that government policies aimed at expanding daycare availability have success-
fully encouraged mothers to re-enter the workforce earlier after childbirth.

Our findings on unlicensed/nonstandard daycare centres contribute to the existing body of
research on childcare and maternal employment in Japan, while also providing new evidence
on the role of service content in childcare globally. The results suggest that the policy to expand
childcare services around 2010 encouraged mothers to return to employment within the first
3 years after childbirth. Additionally, the findings indicate that childcare services tailored to
mothers' specific needs may positively impact their return to employment.
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The paper is organized as follows. Section 2 covers maternal labour supply and childcare
policies in early 2010s Japan, with a focus on Osaka's regional characteristics. Section 3 intro-
duces the Discrete Mixture Hazard Model for estimating mothers' return-to-work rates. Section 4
describes the two datasets: administrative data on childcare centres and an original survey on
maternal employment after the first child. Section 5 reports the results, showing a positive effect
of daycare services on maternal employment, especially in areas with limited standard daycare.
Section 6 concludes with a summary of the findings.

2 | THE BACKGROUND
2.1 | Maternal labour supply

Our target period is the early 2010s, when married women's employment rates began to rise
rapidly, although the overall rate was still relatively low around 2010. In 2012, the labour-force
participation rates for women aged 25-29, 30-34, 35-39 and 40-44 were 77.6%, 68.6%, 67.7%
and 71.7%, respectively. The rate for women aged 35-39 marks the lowest point of the
M-shaped curve. The employment rate for married women with at least one child under the age
of 6 was 41.8% in 2010 and 49.6% in 2015, significantly lower than in other countries like Italy,
France, the United Kingdom and the United States, according to the Ministry of Health, Labour
and Welfare (2022). Several factors may explain these low employment and labour-force partici-
pation rates among married women. For instance, societal expectations in Japan often place the
responsibility of childcare and household chores on women. Such traditional norms may dis-
courage women from working outside the home. Additionally, the long working hours expected
of men may be another contributing factor. In many workplaces, male employees are often
unable to refuse overtime, and their limited time at home may result in their spouses taking on
more household responsibilities.

2.2 | Childcare services

The primary caregiver during the daytime is typically the child's mother. According to the Lon-
gitudinal Survey of Newborns in the 21st Century (conducted by the Ministry of Health, Labour
and Welfare and comprising around 40,500 mothers of children born in January and July of
2001), the main daytime caregiver for a 3-year-old child on a typical day can be the child's par-
ents (57.64%), grandparents (3.62%), daycare centres or nursery schools (30.13%), kindergartens
(7.90%) or others (0.21%).

When a mother is employed, daycare centres or nursery schools typically become the pri-
mary caregivers. Childcare facilities for children under the age of 3 in Japan are referred to as
‘Hoiku-en’ or ‘Hoiku-sho’, which are often translated as nursery schools but are more accu-
rately described as daycare centres in terms of the services provided. These facilities generally
do not offer educational programmes, and care hours are relatively long. In contrast, kindergar-
tens provide educational programmes for preschool-aged children (usually aged four and
above), with shorter care hours. In this paper, we refer to ‘daycare centres’ as childcare facilities
for children aged three and under, whose mothers are the focus of our empirical study.

In Japan, daycare centres are broadly classified into two types: ‘Licensed’ and ‘Unlicensed’.
Licensed centres are regulated by the government and must strictly adhere to the standards set
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forth in the Child Welfare Act. These regulations cover areas such as care hours, staff-to-child
ratios, facility size, meal provision and more. Licensed centres typically offer longer care hours
(up to 11 h), higher staff-to-child ratios and larger facilities, often including outdoor spaces,
compared to unlicensed centres. Licensed centres also provide lunch services, whereas
unlicensed centres may not. Care fees are usually lower at licensed centres, although they
depend on household income. Licensed childcare centres can be either public or private, while
the majority of unlicensed centres are operated by private companies. These unlicensed facili-
ties can be subsidized after 2010 when many municipalities facing a shortage of childcare cen-
tres began providing financial support to promote the establishment and maintenance of
unlicensed facilities.!

Although the above description may suggest that licensed centres are of higher quality, this
is not always the case. Unlicensed childcare centres can be small, ranging from home-based
care and small-scale care to centre-based care. Unlicensed ones, due to their flexibility, can offer
a wider range of services, including longer care hours, care for sick children, educational
programmes, meal services, special safety measures and more. As a result, unlicensed centres
can provide high-quality care. Additionally, their smaller size allows them to be located in more
convenient places for parents, such as near train stations, making them ideal for parents com-
muting to work.”

Another major difference between licensed and unlicensed centres is the application pro-
cess. For licensed centres, parents must apply through the city office where they are registered,
meaning only residents of the city can access its centres. The application must be submitted
with ranked centre preferences (first choice, second choice, etc.) by a specific deadline, and the
city office evaluates the applications based on need. For instance, single parents, those without
extended family support, or those working full-time may have higher priority. The city then
assigns each applicant to a specific centre. Thus, the final decision made by the city office may
not necessarily match the parents’ first choice. The selection process can be lengthy.

In sharp contrast, the process for unlicensed centres is much simpler. Applications are sub-
mitted directly to the unlicensed centre of the applicant's choice, and parents can choose cen-
tres located outside their registered city if they prefer. Applications are accepted at any time,
providing greater flexibility.

Since unlicensed centres are not necessarily of lower quality, we refer to licensed centres as
‘standard’” daycare centres and unlicensed ones as ‘non-standard’ centres in this paper to avoid
misunderstanding about the quality. Standard centres may be the first choice for some mothers,
while nonstandard centres serve as a second option for them when their applications for stan-
dard centres are rejected or there are no vacancies.

To address the shortage of childcare and boost maternal employment, the government
implemented several policies under the ‘Acceleration Plan for Reducing Wait-listed Children’,
launched in 2013, and the ‘New System for Children and Child-rearing’, introduced in 2015.
The availability of childcare centres, especially nonstandard ones, has increased dramatically
since 2013, and the number of employed mothers has gradually risen during the same period.

2.3 | The situation in Osaka
Our target group consists of mothers who had their first baby between 2006 and 2013 in Osaka

Prefecture. It is the second-largest prefecture in Japan, located in the western part of the coun-
try. The prefecture includes 39 cities, from a small town with about 450 children under five to
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Osaka City, the capital, with over 135,000 children under five during our target period. These
cities have many small- and medium-sized enterprises, offering more work opportunities than
in other local prefectures. However, as the number of mothers seeking employment is also high,
Osaka prefecture faced a serious shortage of daycare centres, especially around the early 2010s.
The percentage of children on daycare waiting lists ranged from 0% to 29.3%, with an average
of 8.75% during our target years.

To address the childcare shortage, the local government of Osaka and its municipali-
ties have also implemented various policies to encourage the establishment of new daycare
centres. Note here that the focus is on nonstandard centres, as standard ones are slow to
increase in availability. As mentioned, nonstandard centres are often located near train
stations, likely because major cities have well-developed railway networks. As many
workers in urban areas commute by train, daycare centres near stations are particularly
convenient.

Figure 1 illustrates a typical scenario in Osaka. Consider three mothers—Sarah, Emily and
Jessica—who all gave birth to their first child in the same month. Sarah lives in City A, while
Emily and Jessica reside in City B. They all aim to work at the same workplace (ll). Sarah, who
lives in City B, can access four daycare places: the standard centres S-1 and S-2, and the non-
standard centres N-1 and N-2 near train station X. In contrast, Emily, who lives in City A, can
use three centres: nonstandard centres N-1 and N-2, and standard centre S-3. She cannot use
S-1, because she is not a resident of City B, even though it is nearby. Lastly, Jessica can access
two centres: nonstandard one N-3 near station Y, and standard one S-3. We explore how these
different daycare options influence their decisions about returning to work, focusing on the
emergence of nonstandard options.

Sarah'’s

Center 5-1 ﬁ
®

City A

. Emily’s
Center S-3 ﬁ

Center N-1 Center S-2
Center N-2 @ jon X . 2=
grain sttt e
st = rail road
//
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-
iy /// work place
& -
X s
& s
O e
Y 1° -
; Center N-3 Clty B
V4
| |
Jessica's

city boarder

FIGURE 1 Standard and nonstandard childcare centres mothers can use.
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3 | THE ESTIMATION MODEL

We estimate the return-to-work behaviour of mothers who were employed prior to childbirth.
Specifically, we calculate the hazard rates of mothers returning to work after childbirth,
accounting for both observed and unobserved heterogeneity. To achieve this, we use the Dis-
crete Mixture Hazard Model by Heckman and Singer (1984). Supposing that h shows the hazard
rate and that ¢; is the duration of a mother i from the month of delivery, we can write the haz-
ard function such as h(t;|0,x) = Orp(x)A(t;) where ¢(x) is a determinant of hazard, which is
defined as the function of vector x: ¢(x) = exp(xp), and A(t;) is a baseline hazard. ) is the
unobserved heterogeneity, following Gamma distribution. To assess the mixing distribution,
fitting the finite mixture with support at K discrete points with a probability of p,. All the
parameters are obtained by maximizing a joint likelihood.

Our analysis focuses on the period from childbirth up to 36 months, when the child reaches
3 years of age. We focus on the first 36 months because mothers who used to work before child-
birth and remain in the labour force typically return to employment by the time their children
turn three. In other words, mothers who do not start working before their children reach the
age of three tend to remain out of the labour force for a significant period. Additionally, our
analysis emphasizes the effect of daycare centres providing care for small children under the
age of three, as the scarcity of such centres is a known social issue. Children over the age of
three can attend kindergartens and other preschool daycare centres, whose shortage is not a
major problem. In our hazard model, we consider mothers who do not return to work by the
36th month as a right-censored sample.

There is one drawback in our estimation. Although a finite mixture hazard model allows
time-varying regressors, we use time-invariant information on centre availabilities either for
standard or nonstandard centres, fixed at the time when a respondent's first child is 1.5 years
old for simplicity of calculation. Although they are time-invariant within the same mother/
child, the values are quite different since the first child's birth year and place are very differ-
ent among respondents. Allowing for the time-varying centre availability remains for future
study.

It is important to note that we focus on the effect of nonstandard care centres, as the avail-
ability of standard centres remains relatively stable. However, the availability of standard cen-
tres must be controlled for, as it may influence the effect of nonstandard centres. The challenge
arises in controlling both availabilities simultaneously, due to the relatively strong correlation
between them. In our estimated sample, the correlation rate is —0.28 and significant at the 1%
level.? Therefore, after estimating the mixture hazard model, which includes both nonstandard
and standard centre availability in the regressors, we split the sample into areas with high and
low availability of standard centres. The cut-off point will be explained in the next section. We
then examine the difference in the effects of nonstandard centres on hazard rates between the
two areas.

Another focus is the differences in the content of care services provided by nonstandard
centres. As noted in the previous section, nonstandard centres provide a wide range of ser-
vices. Using the information on the services offered by each nonstandard centre included
in our data, we estimate how differences in service content affect mothers' decisions to
return to work. We conduct the same estimation but focus on the availability of nonstan-
dard centres, calculated separately for those offering (a) extended-hour services,
(b) temporary/short-term services, (c) lunch services, (d) homemade snack services and
(e) allergy-free food services.
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4 | THE DATA

We use two datasets. The first is a dataset of registered daycare centres compiled by Osaka Pre-
fecture. This dataset includes information on the centres' addresses, availability, year of estab-
lishment and services provided. The second dataset is an original survey of mothers living in
Osaka, titled ‘Survey on the Impact of Social Health Care Policies and Household Investment
on Children's Growth’ (hereafter referred to as the ‘Child Growth Survey’), conducted by the
authors online in 2016. The survey was conducted over a week in early October 2016 and
targeted mothers of first children aged 3-10 who were registered with a Japanese survey com-
pany. The survey asks mothers to reflect on changes in their employment status, their first chi-
1d's growth, household situations, childcare use and support from (grand)parents since the birth
of their first child. The first children, in our sample, were born between 2006 and 2013, and
their mothers were between 19 and 45 years old at the time (93.02% were between 25 and
39 years old).

We can merge the information on standard daycare centres by ‘city code’ and nonstandard
centres by ‘station name’, as collected in the ‘Child Growth Survey’. The merged dataset allows
us to track changes in a mother's employment status after the birth of her first child, enabling
us to conduct a duration analysis on the rate of returning to work. Additionally, we can identify
changes in the availability of nonstandard centres for each respondent based on the nearest sta-
tion, while also tracking changes in the availability of standard centres using the respondent's
residential municipality identifier. This allows us to examine the effect of nonstandard centres
while controlling for standard centre availability.

Furthermore, we have detailed respondent information on possible determinants of mater-
nal employment, as suggested by previous studies.” These factors include potential support from
nearby or co-resident grandparents, the availability of childcare leave in the mother's previous
workplace, as well as the characteristics of the mother, child(ren) and household. Although
unobserved heterogeneity among mothers is accounted for in our mixture hazard model estima-
tion, controlling for observed characteristics remains important. This detailed information helps
clarify the causal impact of childcare services on maternal employment.

Our dependent variable is whether or not a mother returned to work (get out of non-
employment status) each month. ‘Returning to work’ includes both returning to the same firm
a mother worked at before giving birth and starting employment at a new firm after previously
terminating her employment prior to childbirth. In our sample, when comparing the employ-
ment status 6 months before childbirth with the status one and a half years after, 30% of
mothers were not employed either before or after childbirth, 40% were employed before child-
birth but not after and 30% were employed both before and after. Among the latter 30%, 60%
returned to the same firm, while 40% began working at a new firm.” Figure 2 presents Kaplan-
Meier survival estimates of mothers' non-employment rates over the months following their
first child's birth up to 36 months. The figure indicates that approximately 20% of mothers start
working by the time their first child turns three. Specifically, the hazard rates are 4%, 11% and
19% at 12 months, 24 months and 36 months, respectively.

The most important explanatory variable is the availability of nonstandard daycare centres.’
We counted the number of nonstandard centres located within 2 km of the respondent’s nearest
train station, based on a map from the year when their first child was 1.5 years old. We then
averaged this figure across each residential city and calculated the ratio per 10,000 children
under 5 years old in the city for that year. According to Table 1, approximately 6.6 nonstandard
centres are available around the nearest station (per 10,000 children under 5 years old).”
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FIGURE 2 Maternal non-employment rates after the birth of the first child. The figure shows our sample's
Kaplan-Meyer survival estimates of the mother's non-employment status after the first child's birth. We focus on
the hazard rates up to 36 months, by the time the first child turns three. In the estimation, the right censoring at
the 36th month is considered. [Color figure can be viewed at wileyonlinelibrary.com]

The availability of standard daycare centres is another important regressor. This is publicly
reported as the sum of available seats in standard centres per 100 children under 5 years old in
each municipality per year. We assigned this measure to each respondent based on their resi-
dential municipality in the year when their first child was 1.5 years old. According to Table 1,
an average of approximately 29.9 seats (per 100 children under 5 years old) were available. Note
that the effects of nonstandard and standard centres cannot be directly compared, as the
method of counting availability differs between the two types.

This is a note regarding the definition of these two types of childcare centres. For standard
childcare centres, we use the availability measure based on the number of available seats for
children. In contrast, for nonstandard centres, we use the number of available centres, although
the number of available seats would be preferable for our analysis. This is because the informa-
tion on available seats is not known for all the nonstandard centres. As a result, we cannot cal-
culate the total availability by summing the availability across the two types of centres. In our
estimation, we treat the two variables separately to ensure a careful interpretation of the
results.

To examine the heterogeneity in the effects of nonstandard care availability on maternal
employment carefully, we split the sample into the cities depending on the availability of stan-
dard daycare centres. Specifically, we define the cities with high availability of standard ones as
those where availability is greater than or equal to the median in the entire sample, while the
cities with availability below the median as low availability.
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To further examine the effects of different services, we also measure the availability of
nonstandard centres offering specific services such as (a) extended-hours services,
(b) temporary and short-time care, (c) lunch services, (d) homemade snack services and
(e) allergy-free meal services. The availability of nonstandard centres offering each service is
calculated in the same way as the overall availability for nonstandard ones. Figure 3 shows
the ratio offering each service by standard and nonstandard childcare centres in our sample.
Regarding extended-hours services, more than 75% of both standard and nonstandard centres
offer this service. However, other services, such as temporary and short-time care and home-
made snacks, are offered significantly more frequently by nonstandard centres than by
standard ones.

Control variables include the mother's age, educational attainment, marital status and
the availability of childcare leave at the mother's previous workplace. The latter is particu-
larly important for explaining the mother's decision to return to work. Here, we use the
take-up rate of childcare leave at the workplace where the mother was employed before
childbirth, rather than a simple indicator of childcare leave availability. The distinction is
crucial because many workplaces have childcare leave policies, but they are not always uti-
lized. The workplace atmosphere plays a key role in encouraging mothers to take childcare
leave.

We also control for household economic conditions, household structure (e.g., living
with grandparents or the number of children/siblings) and whether the respondent resides
in a capital city. Additionally, we account for regional economic and demographic differ-
ences by including the female unemployment rate in Osaka and the number of children
under 5 years old. The definitions and descriptive statistics of these variables are summa-
rized in Table 1.

X 100% Ratio of centres offering different care services
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

(a) Extended hours (b) temporary and (c) lunch services  (d) homemade (e) allergy-free
services short-time care snacks services meals services
services

E Standard childcare centres F1Non-standard childcare centres

FIGURE 3 Services offered by standard and nonstandard childcare centres.
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5 | RESULTS

5.1 | Does the availability of daycare affect maternal decisions
regarding work?

Table 2 presents the results of the mixed hazard model estimation, allowing for maternal
unobserved heterogeneity. The coefficient on available seats in nonstandard daycare centres is
positive, with a p-value of .166. At the 10% significance level, we cannot reject the null hypothe-
sis that nonstandard childcare availability does not affect maternal employment. The estimate
and its standard error do not change dramatically even after dropping the term of the availabil-
ity of standard centres, suggesting that the large standard errors do not come from a problem of
multicollinearity between the standard/nonstandard service variables (the correlation rate
is 0.27).

The statistically insignificant effect at conventional significance levels may suggest that the
spurious correlation between daycare availability and maternal employment diminishes after
controlling for the regional availability of standard centres, as well as maternal, child and
household characteristics, and allowing for maternal unobservables in the hazard model on the

TABLE 2 Effects of increases in nonstandard care centres on maternal employment.

Mixed hazard estimation of maternal employment

Availability of nonstandard daycare centres 0.0451 (0.0325)

Availability of standard daycare centres 0.0221 (0.0197)
Mother's characteristics

Maternity leave at former place of employment 0.3292*** (0.0516)

Log of Mother's age —0.7705* (0.4249)

Mother's marital status —0.925%* (0.1831)

Mother's low level of education —0.0149 (0.3407)

Household characteristics

Household economic situation —0.1782 (0.1403)
Household living with (grand) parents 0.0009 (0.1274)
Two or more children —0.3076** (0.1352)
Living in the capital city —0.8798 (0.8061)
Regional characteristics
Female unemployment rate in a prefecture —0.0174 (0.1098)
Number of children under 5 in a city 0.1031 (0.0715)
Constant —2.3483 (1.7398)
Number of the observations (mothers) 24493 (849)
Log likelihood —1503.70
Wald test (Null: all the parameters = 0) 72.61%%*
Likelihood Ratio Test (Null: no frailty) 0.3907

Note: Estimated by mixed hazard model allowing for frailty. The coefficients (but not hazard rates) and their standard errors are
reported. ***, ** and * show that the variables are significant at the 1, 5% and 10% level, respectively. See Table 1 for the
definitions of variables on the availability of daycare centres.
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time taken to start working after childbirth. Indeed, a simple correlation rate between
the dichotomous variable indicating maternal employment at the child's age of three and non-
standard centres' availability is positive and significant at a 1% significance level. This spurious
positive correlation disappeared by our present analysis using the mixture hazard estimation.

Aside from nonstandard centre availability, parameters that are significant at least at the
10% level suggest that mothers eligible for childcare leave return to employed status earlier after
childbirth. Younger mothers, single mothers and those with another child over the age of three
also tend to return to work sooner, consistent with expectations.

It is important to note that the coefficient for the standard centre availability is small and
insignificant at the 10% level. This remains the case even after excluding the variable for non-
standard centres, consistent with some previous studies. One might expect that the establish-
ment of standard centres would have a positive impact in areas with fewer such centres, but
this is not the case. We conducted estimations allowing for partial effects in areas with a short-
age of standard daycare centres, such as including an interaction term between standard centre
availability and a low-availability area dummy, and limiting the sample to a low-availability
area. However, we did not find any significant effects. As prior research has suggested, Japan's
childcare policies may appear inefficient when considering only standard services.

These findings are robust across different model specifications. For instance, insignificant
effects on nonstandard centre availability persist even when we alter the indicator specification.
This includes taking the logarithm of the availability indicators or using a dummy variable
coded as one if the ratio is above the median, and zero otherwise. The insignificant effect of
nonstandard centres remains unchanged even when standard centre availability is removed
from the explanatory variables to avoid the multicollinearity problem. Additionally, estimating
a standard proportional hazard model without allowing for the mother's unobserved heteroge-
neity does not change the results. Thus, the results show that an increase in daycare centres did
not significantly impact mothers' rates of returning to work. Can we really find no effect of non-
standard childcare services on maternal employment? Was the government's policy of promot-
ing nonstandard services truly ineffective in encouraging maternal labour supply? The next
section will further explore heterogeneous effects in nonstandard centres.

5.2 | Does the availability of nonstandard centres not encourage
maternal employment at all?

The impact of nonstandard daycare centres on maternal employment may vary across regions,
depending on whether standard centres are sufficiently available. We re-estimate the maternal
hazard of leaving non-employment, splitting the sample into two groups: areas with high and
low availability of standard daycare centres. The threshold for high and low availability is the
median number of available seats (per 100 children under 5 years old) in standard centres
across the entire sample. The split improves the identification of the estimation, as the availabil-
ity of standard and nonstandard centres is highly correlated. Collinearity between the two may
reduce the accuracy of the estimates.®

Table 3 shows the results. ‘High availability’, shown in column (A), refers to areas where
the number of available seats in standard centres exceeds the median, while ‘low availability’,
shown in column (B), refers to areas where the number of available seats falls below the
median.
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TABLE 3 The difference between the areas with high and low availability of standard centres.

Mixed hazard model estimation for maternal employment

In the areas with

(A) high availability (B) low availability
of standard centres of standard centres
Availability of nonstandard daycare centres —0.0029 (0.0497) 0.0896* (0.0467)

Mother's characteristics

Maternity leave at former place of employment

Log of Mother's age
Mother's marital status
Mother's low level of education
Household characteristics
Household economic situation
Household living with (grand) parents
Two or more children
Living in the capital city
Regional characteristics
Female unemployment rate in a prefecture

Number of children under 5 in a city

0.3597*** (0.0698)
—1.1897** (0.6045)

—1.1420%* (0.2516)

0.0384 (0.4906)

0.0009 (0.1945)
—0.0454 (0.1723)
—0.3106* (0.1843)
~0.3012 (1.1670)

—0.0835 (0.1512)
0.0433 (0.1049)

0.3126*** (0.0756)
—0.3969 (0.5919)
—0.6914** (0.2707)
—0.0401 (0.4779)

—0.3583* (0.2032)
0.1024 (0.1906)
—0.3003 (0.2061)
—3.5795 (2.2161)

0.0189 (0.1581)
0.1505 (0.1000)

Constant 0.4264 (2.2258) —3.5795 (2.2161)
Number of the observations (mothers) 12528 (443) 11965 (406)
Log likelihood —824.13 —676.68
Wald test (Null: all the parameters = 0) 44.36%** 31.79%**
Likelihood Ratio Test (Null: no frailty) 0.2233 0.0608

Note: Estimated by mixed hazard model allowing for frailty. The coefficients (but not hazard rates) and their standard errors are
reported. ***, ** and * show that the variables are significant at the 1, 5% and 10% level, respectively. Results for (A) are for
mothers living in areas with high utilization of standard daycare centres and (B) are for mothers living in areas with low
availability of standard daycare centres. A high availability rate is above the median availability rate of a standard daycare
centre, while a low availability rate is below the median rate.

Table 3 shows a significant difference in the effect of nonstandard daycare centre availability
on maternal employment between areas, depending on the availability of standard centres. The
estimate for nonstandard availability is statistically significant at the 10% level (with a p-value
of .055) in areas with low availability of standard centres, which is shown in the right panel B,
unlike in areas with high availability in the left panel A. It is important to emphasize that we
obtained this significantly positive impact of nonstandard centre availability after controlling
for maternal unobserved heterogeneity, as well as characteristics of mothers, children and
households.

The estimate for nonstandard centre availability suggests that the marginal impact on
maternal hazard from non-work to work is 0.094 (which is calculated as exp. (B) — 1) where  is
a coefficient shown in Table 3. This indicates that maternal employment rates would rise by 9.4
percentage points for a unit increase in the availability of nonstandard centres (a newly

851801 SUOWIWIOD @A IE81D 3qeal|dde auy A psuienob ae saile YO ‘8N Jo Sani 10} Akeiq8UIUO AB]IM UO (SUORIPUOO-PUB-SLLBILID" A 1M ARe1q] 1 |BUIIUO//SHNL) SUORIPUOD PUe SWIS | 84} 88S *[5202/T0/TZ] Uo Aigiauliuo A|iIm exeso JO Aiseaun ay L Aq 65721 90T0-89rT/TTTT OT/I0pAL0Y A 1M Aeidpuljuo//Sdiy Woiy papeojumod ‘S ‘vZ02 ‘90T089VT



il_WI |BA"@ Pacific Economic Review KOMARA and NAKAYAMA

established nonstandard one, per 10,000 children under the age of 5, around the nearest sta-
tion). This represents a significant impact.

The results remain robust across any specifications of different forms of availability vari-
ables, different covariates or estimation models. Thus, we conclude that the availability of non-
standard centres encourages maternal employment when standard daycare centres are less
available. This positive impact has not been consistently found in previous studies. The reasons
for the differences in the results will be discussed later.

5.3 | Are there differences in the effects among services supplied by
daycare centres?

One of the unique characteristics of nonstandard daycare centres, which distinguishes them
from standard ones, is the wide variety of services they offer. Our dataset includes information
on the specific services provided by each daycare centre. In this subsection, we further examine
the impact of nonstandard centre availability based on the different service contents they
provide.

We conduct the same estimation but analyse the increase in nonstandard centre availability
separately for centres offering distinct services. The estimation results are reported in Table Al
and summarized in Figure 4. In this figure, the marginal effects of increasing the availability of
nonstandard centres with different services on hazard are shown, calculated as exp(p) - 1, where
B is the coefficient obtained in Table Al. The 95% confidence intervals are also included. The
left panel of the figure shows that in areas where mothers have more access to standard daycare
centres, increasing the availability of nonstandard centres does not significantly raise maternal
employment, regardless of the type of services offered. In contrast, the right panel shows that in
areas with low availability of standard centres, the estimates for temporary and short-time care
services, homemade snacks and allergy-free meals are positive and significant at the 5% level
(with all the positive estimates significant at the 10% level). A unit increase in the availability of
nonstandard centres offering homemade snacks or allergy-free meals results in particularly
strong effects, increasing mothers’ hazard rates from non-working to working by 13.25 percent-
age points and 14.45 percentage points, respectively.

Note that the results may reflect the importance of the overall number of available centres,
rather than the importance of specific service contents, because we focus on the number of cen-
tres offering each service without considering other (and total) service availabilities. We cannot
compare differences in services across similar areas in terms of centre availability because doing
so would significantly reduce the sample size if we grouped areas based on both the services
and quantity of nonstandard and standard centre availability. Therefore, we cannot conclude
which service is effective or ineffective, or whether quality is more important than quantity.
However, the results, which show varying impacts of nonstandard centre availability across dif-
ferent services, suggest that mothers respond differently to the availability of centres when
deciding the timing of their return to employment.

Thus, we can say that certain service offerings have a greater impact on mothers returning
to work after childbirth. In our sample case, attentive services related to food, such as home-
made snacks and allergy-free meals, appear to have a significant effect. This suggests that
mothers of young children, especially those under 3 years of age in Japan, take food quality seri-
ously. This is probably because children in daycare often spend long hours there—from morn-
ing to evening or even into the night at daycare centres, because workers in Japan are required
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to work for at least a certain number of hours per day. The meal services can be of great interest
to mothers. These services seem to have met a critical need for working mothers in our sample
period.

To summarize the overall findings, we conclude that increasing the availability of nonstan-
dard daycare centres significantly raises maternal employment in areas with low availability of
standard centres. The impact of these centres varies depending on the specific services they
offer. These findings suggest that government policies aimed at expanding daycare availability
for working mothers contributed to a rise in maternal employment.

Unlike many previous studies, our results show a clear positive effect of daycare centres on
maternal employment. What sets our findings apart from the existing literature? First, we focus
on the increase in nonstandard centres, unlike most existing literature, which has primarily
examined standard centres. Nonstandard centres offer greater flexibility, allowing mothers to
use them in various locations—near their homes, workplaces or along commuting routes. Stan-
dard centres, on the other hand, are restricted to local residents and are often located in remote
areas, which may not be convenient for working mothers. Nonstandard centres, therefore, pro-
vide a more practical option for mothers re-entering the labour force.

Second, we use individual-level datasets that track employment status on a personal basis,
rather than semi-aggregated datasets that capture changes in average employment rates for
groups such as cities, prefectures or regions. The individual datasets may allow us to more pre-
cisely capture the effect of daycare availability on mothers’ decisions to return to work.

Third, we analyse the hazard rates from non-employment to employment after childbirth,
controlling for potentially critical factors such as childcare leave availability (based on individ-
uals' pre-pregnancy employment status) and allowing for unobserved maternal characteristics
through a mixed hazard model. As a result, we may have successfully identified the effect of
nonstandard centres on maternal decisions to return to employment.

Finally, our sample covers the period around 2010, a time when the Japanese government
was implementing policies to increase childcare services through the Emergency Assurance of
Childcare Services and later the Accelerated Plan to Reduce Waiting Children. Since standard
centres were slow to expand, nonstandard centres were established to meet the policy require-
ments, and the demand for childcare. In conclusion, providing nonstandard centres has signifi-
cantly contributed to maternal return to work and the rise in maternal employment by
compensating for the shortage of standard centres.

6 | CONCLUSION

This paper has re-examined the impact of childcare availability on maternal employment in
Japan. We focused specifically on the increases in nonstandard childcare centres, which were
vigorously established by government policies aimed at boosting women's labour supply in the
2010s. Our findings indicate that increasing the availability of nonstandard daycare centres sig-
nificantly raises maternal employment in areas with low access to standard centres. The impact
of these centres varies depending on the specific services they offer: in our sample period
around 2010, the encouraging effects were more pronounced in nonstandard centres providing
homemade snacks or allergy-free meals. We conclude that government policies aimed at expan-
ding daycare availability for working mothers have contributed to mothers' earlier return to the
workforce.
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In contrast, standard childcare centres do not seem to affect maternal employment, a result
consistent with some past studies. The key reason for this difference lies in the scarcity of stan-
dard childcare services. The availability of standard centres, which must meet high standards
set by law, has been slow to increase. As a result, nonstandard centres have been utilized to
compensate for the lack of standard options. From a more positive perspective, nonstandard
centres, which are often located in more convenient areas for working parents and offer a wider
variety of services related to childcare quality, may better meet the needs of working mothers,
thus stimulating their employment decisions.

Our results suggest that government policies aimed at increasing childcare availability have
a significant effect on promoting maternal labour supply. This finding is especially important in
countries like Japan, where the employment rate of married women remains low. While the
low employment rate itself may not be problematic, as some women may choose to focus on
childcare as part of an efficient household arrangement, recent studies suggest that participa-
tion in the labour force and earning an income are crucial for women's empowerment both
within and outside the household. Moreover, the imbalance in household responsibilities,
where women often bear a disproportionate burden of domestic chores, is frequently criticized
in many Asian countries. A slow return to employment following childbirth, or an extended
period of non-employment, can ultimately lead to complete withdrawal from the labour market
due to human capital depreciation and negative dependence (as hazard rates decline over time).
Providing sufficient childcare options is key to promoting maternal employment.
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ENDNOTES
! Our focus municipality, Osaka, is no exception. It introduced a special subsidy programme to promote the
implementation of small-scale childcare facilities, known as the ‘Osaka-Anshin-

Kodomo-Kikin-Tokubetsu-Taisaku-Jigyo-Hojokin’, in line with a funding initiative by the central government,
under the fund for worry-less child-rearing which started in 2009. A summary of the daycare situation in Osaka
around 2010 is provided later.

2 Unlicensed centres can be established in various locations, partly because there are fewer requirements for set-
ting them up. As mentioned, this includes areas near train stations, near or even inside companies and similar
locations. In our Osaka sample from around 2010, for example, the average walking time from the nearest sta-
tion to unlicensed centres is 6 min, with 58% of them located within 5 min on foot.

* Furthermore, we cannot create a relative measure of the availability of nonstandard centres because we cannot
sum the total availability of both standard and nonstandard care centres. This is because the units of measure-
ment differ between the two: standard centres are counted by the number of available seats, while nonstandard
centres are counted by the number of centres.

4 Existing research suggests that extended maternity/childcare leave delays a mother's return to work (for exam-
ple, Lalive and Zweimuller (2009), Lalive et al. (2014), and Carneiro et al. (2015)).
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3 These figures are comparable to national statistics. According to the Annual Population and Social Security Sur-
veys, compiled by the National Institute of Population and Social Security Research between 2010 and 2014,
24% of mothers had never been employed prior to childbirth, 34% left their jobs at the time of childbirth and
38% remained employed, resuming work within 1 year after giving birth. Mothers in our sample are more
likely to have left employment before childbirth and stayed unemployed after childbirth, which may reflect the
generally lower employment rates among married women in Osaka.

% In our sample, small-scale care and home care are limited in number: 2.55% serve fewer than five children,
while 77.55% serve 20 or more.

7 We used the municipal average for the number of nonstandard daycare centres near the station because we
needed to calculate the ratio relative to the number of children in the municipality. However, the implications
of the results remain unchanged even if we simply use the number of nonstandard centres divided by the num-
ber of children in the respondent's residential municipality.

8 Likewise, we can divide the areas based on the availability of nonstandard centres, setting the threshold at the
median value for the entire sample. The insignificant results for standard childcare availability remain
unchanged in both areas with high and low availability of nonstandard centres.
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