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[s elderly care socialized in Japan? Analyzing the effects
of the 2006 amendment to the LTCI on the female labor

supply

Shinya Sugawara*and Jiro Nakamura'

Abstract

This study evaluates the Japanese Long-Term Care Insurance(LTCI) a decade
after its launch, focusing on the effects of its 2006 amendment. The radical
program led to the emergence of markets for various care services such as home
care, daycare and temporary institutional care besides permanent institutional
care, which comprises only a formal care sector in many developed countries. We
analyze the labor market behavior of women who face requirement for elderly
care in their household, under the availability of the various formal care services.
Our empirical analysis shows that the 2006 amendment reduced the negative
impacts of care requirement both on the rate of female labor force participation
and their working hours. However, our results also indicate that regular workers
are more likely to utilize formal care, while many non-regular workers provide
informal care by themselves.

Keyword: Elderly care, female labor, Japanese Long-Term Care Insurance pro-
gram
JEL classification codes: J15, J21, 118

1 Introduction

Japan has the world’s fastest population aging and in 2000, it has established a radical
program called the Long-Term Care Insurance (LTCI) to deal with this phenomenon.
This paper attempts to share the unique Japanese experience with the rest of the
world, as many other countries may also encounter an explosion in elderly care demand
in the near future. Our study is concerned with the effects of the LTCI on the labor
market behavior of women. In particular, we study the effects of the 2006 amendment,

which is the first major update of the LTCI program since its launch.
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To eliminate the severe burden of voluntary family caregiving, the LTCI presented
a market-oriented solution. Because the LTCI does not provide cash allowance for
informal caregivers but covers only the purchased service cost through formal sectors,
new markets have emerged for various care services such as home care, daycare and
temporary institutional care. This situation differentiates Japan from many other
developed countries that have a formal care sector only for institutional care for
permanent living. In these countries, because informal family care is only an available
caregiving method for coresident elders, care requirements generally reduce the labor
supply of household members. Several studies like Carmichael and Charles (2003),
Heitmueller (2007) and Heitmueller and Inglis (2007) found such a negative effect and
suggested the expansion of formal care provision as a policy option. The Japanese
situation provides a living example of such a policy.

As a consequence of the industrialization of the care service sector, the Japanese
have access to many ways to manage elderly care, which might affect their labor mar-
ket behavior. As formulated by Carmichael and Charles (1998), under a neoclassical
utility maximization model for individual household members, care requirement can
have either positive or negative impacts on the working status of the individual. The
negative response is a result of substitution between work and care under a time con-
straint. On the other hand, the positive impact is that people increase labor supply
to manage care costs. Due to the availability of various formal care services through
markets, the latter positive effect can be more dominant in Japanese households.

In this paper, we consider the labor market behavior of traditional caregivers in
Japanese circumstance, the coresident daughter-in-law. We estimate the effect of care
requirement on the probability of her employment and working hours. To investigate
the effect in more details, we analyze the switching regression estimation for distinct
work types. Furthermore, possible endogeneities are checked guarantee the robustness
of our study.

Our empirical analysis focuses on the effects of the 2006 amendment of the LTCI.
This reform encourages the replacement of institutional care by care in households or
community and promotes preventive care for elders with lower levels of care require-
ment. Although descriptive statistics shows considerable impacts of the amendment
on labor markets, a detailed mechanism has barely been investigated from the per-
spective of economics. This paper employs empirical analyses using large microdata
of the Comprehensive Survey of Living Conditions (Kokumin Seikatsu Kiso Chouse)
for the periods before and after 2006, which is newly available.

Our findings are summarized as follows. Although there remain significantly neg-
ative effects of caregiving on labor market outcomes, the magnitudes of these effects
were reduced by the 2006 reform. Based on our estimates, the 2006 amendment in-

creased the working hours of women by three working hours per week on average.



However, the impact on working hours can be decomposed into a negative effect for
non-regular workers and a positive effect for regular workers. This result suggests
that regular workers are more likely to utilize formal care, while many non-regular
workers are unable to enjoy the benefit of the LTCI and provide informal care by
themselves.

Our research contributes to an active study area of labor economics about the
relationship between female labor market behavior and elderly care, based on the
unique experience of Japan. There is no consensus among the US and European
researches, which are summarized in Lilly et al. (2007), on the magnitude of the
effects of caregiving on labor market behavior. For example, Boaz and Muller (1992)
found strongly negative effects of caregiving on working hours, while Wolf and Soldo
(1994) found no such significant effect. Recent studies attempted to control for many
factors that may be producing the complication. Pezzin and Schone (1999) analyzed
simultaneous decision making with regard to care and living allocation to handle the
impacts of changing family structures. Van Houtven et al. (2010) and Knoef and
Kooreman (2011) utilized panel data to model dynamic decision making.

In the Japanese context, Iwamoto (2001) found a negative effect of caregiving on
female labor force participation using data before the launch of the LTCI. For the
early stage of the LT'CI, Shimizutani et al. (2008) detected no significant effect in 2001
on female labor force participation, but a positive effect in 2002. By applying the
same methodology, Noguchi et al. (2007) evaluated the 2006 amendment. They used
data for the period of eight months after the amendment and found no significant
effect; they did not evaluate for further future periods due to lack of data.

The organization of this paper is as follows. In Section 2, we provide a brief review
of the LTCI and its 2006 amendment. Section 3 presents our econometric framework,

and the empirical findings are shown in Section 4. Section 5 concludes the paper.

2 Japanese national Long-Term Care Insurance and its

2006 amendment

As a response to rapid population aging, the Japanese government launched a na-
tional program called the Long-Term Care Insurance in 2000'. The program does
not provide a per-capita cash transfer to elders, as given in a precedent program in
Germany to support informal caregivers. Instead, the LTCI covers only purchased
service costs for formal care. This policy is justified under a policy objective termed
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“socialization of care, ” which claims the release of women from voluntary caregiv-

ing for coresident elders. To satisfy the explosion of the demand for formal services

!See Ikegami and Campbell (2000) for a detailed review for the program, including the background
of its launch.



caused by this policy, many firms emerged to provide various care services. Thus, the
LTCI instantaneously generated a large industry for elderly care.

The LTCI is a mandatory insurance system with universal coverage, but only
half of its costs are financed by the social insurance principal. The remaining costs
are covered by general revenues; 25% from national revenue and 12.5% each from
prefectures and municipalities. Under the ongoing population aging, the pay-as-you-
go policy of the LTCI can cause a severe pressure on the fiscal budget. As summarized
in Campbell et al. (2010), in its first five years, the costs of the LTCI had grown faster
than the prior government estimates. To handle the rapid explosion of the financial
burden, the Japanese government established the amendment in 2006 as the first large
reform of the LTCI.

The 2006 amendment? had two main purposes. The first was the replacement of
expensive institutional care by care in the household or community. To reduce the
demand for institutional care, the amendment eliminated room and board expenses,
which are called hotel costs, from coverage of the LTCI. On the other hand, to increase
the demand for community care, several new services were initiated under the man-
agement of municipalities, while all services had been administrated by prefectures
before the amendment.

Another purpose of the 2006 amendment was the promotion of preventive care,
which can affect caregiving in households. A critical reason of the rising costs of the
LTCI is the rapid increase in expenses for elders with lower levels of care require-
ment. Then the 2006 amendment created a new system of services that is aimed at
maintaining the health and well-being of elders. The new preventive care services
encourage elders to participate in activities to improve motor and oral functions as
well as their nutrition status. On the other hand, elders with lower levels of care
requirement face a reduction in benefits of formal care services that were available

before the amendment.
Figure 1 is here.

There are several observations that reveal the considerable impacts of the 2006
amendment. Figure 1 shows the time-series plots for the total utilization of the LTCI
which are taken from the Survey of Long-Term Care Benefit Expenditures (Kaigo
Kyuufu-hi Jittai Chousa). The bar graphs illustrate the percentage change in the
annual utilization of the LTCI and the number of elders who utilized the the LTCI
benefits. The line plot reports the ratio of these two numbers, which represents the

per-capita utilization of the LTCI benefits. These graphs show a unique tendency in

“Tsutsui and Muramatsu (2007), Noguchi et al. (2007) and Ohwa and Chen (2012) provide more
extensive reviews for the 2006 amendment. The amendment was enforced in April 2006, but hotel
cost were omitted earlier in October 2005. Because the amendment passed The Diet in June 2005, it
is occasionally called the 2005 amendment as in Tsutsui and Muramatsu (2007).



2006. In this year, despite the fact that there was a decrease in the number of the
beneficiaries, there was an increase in the per-capita utilization. These complicated

observations imply the existence of non-trivial impacts of the 2006 amendment.
Figure 2 is here.

To ascertain the impacts of the 2006 amendment on the female labor supply,
Figure 2 plots kernel densities of the working hours of daughters-in-law from the data
used for our subsequent empirical study. The figures compare female working hours
in the household with and without a disabled elder for two periods before and after
2006. They indicate that there are clear differences in working hours of women with
and without care requirement. The difference, however, shrunk after 2006.

Despite these observations, the detailed mechanism of the effects of the 2006
amendment have not been revealed in existing research thus far. This study attempts

to evaluate the 2006 amendment from the perspective of labor economics.

3 Econometric models

This study is concerned with effects of the LTCI on the female labor supply in Japan.
For simplification, we restrict our analysis to women in a specific family structure,
which consists of at least one elder, their coresident son and the coresident wife of
the son. Our econometric models describe behaviors of the daughter-in-law is such a
household, and we refer to her simply as “female” hereafter.

To consider impacts of the LTCI, we adopt the explanatory variable of whether
there is requirement for care in a household. This choice of variable is different from
the traditional approach that analyzes the effects of informal caregiving by females
on their work intensity. If there is a formal sector only for permanent institutional
care, the care requirement is satisfied only with formal or informal care, but they
are mutually exclusive. In other words, only direct caregiving is the possible method
to provide care for a coresident elder. Therefore, the effects of care requirement and
informal caregiving are equivalent if we focus on households in which the elder and the
caregiver live together. On the other hand, Japanese households have many options
to satisfy the care requirement as a combination of informal care and flexible formal
care services. Thus, an analysis of care requirement can provide more information for
female labor market behavior than an analysis only of informal care. As a by-product,
we can avoid an endogeneity problem which previous studies like Heitmueller (2007)
attempted to control for, because we use explanatory variables of care requirement,
which is exogenous in natural circumstances.

We begin with examining the effects of care requirement on the employment status

and hours worked of females. Following Bolin et al. (2008), we adopt the two-part



model consists of the probit model for the employment status and the linear regression
model for the working hours conditional on being employed. Our sample comprises J
households. For the jth household, the employment dummy E; takes unity when the
female is employed and zero otherwise. H; denotes the working hours of the female
given that she is employed. C; denotes the variable for care requirement, which can be
either a scalar or a vector, depending on the specification. w; and x; are observable
characteristics for the employment status and hours worked, respectively, other than

care requirement in the household. Our two-part model is expressed as follows:

Ej = I[CjO&E—F’w;-’Y—FGE,j ZO], (3.1)
H;|E;=1 = Cjan+ a:;ﬂ + €m (3.2)

where €g ; and ep ; are error terms that are assumed to be independent. We analyze
possible endogeneity between them in the next section to check for robustness.

Next, we employ another econometric model for a more detailed decomposition
of the effects of care requirement. Under a standard utility maximization model for
individual females, there can be both negative and positive effects of elderly care on
the labor supply. The negative effect is a result of informal caregiving by females.
Besides, the positive effect is a result of outsourcing of care to market services for
which the household members must manage the payment by increasing of their work
intensity.

Under this a Japanese context, it is natural that the threshold of the negative
and positive effects is dependent on the type of work done by females. Female work-
ers with higher preference to work have a higher disutility from the decision to quit.
Therefore, such females are more likely to access formal care services to avoid quitting
work to provide elderly care and, hence, increase their working hours. To character-
ize different work types that can induce the above behavioral differences, we divide
females engaged in the labor force into non-regular and regular workers.

We adopt the two-part model again, but construct a switching regression model
to characterize working hours differently for distinct work types. We define R; as a
regular worker dummy that takes unity when the female in engaged in regular work
and zero when she is engaged in non-regular work. z;, ¢p; and x; are observable
characteristics for the choice of a work type, working hours for non-regular and regular

workers, respectively. In other words,



Rj‘E]’ =1 = I[CjaR+Z3»)\+6R,j > 0], (3.3)
Hj|E;j=1 = {CjaHH"“’f),jﬁoﬂHw if R;=0

| , (3.4
Cijag + :L"Ljﬁl +emy if Rj=1 )

We assume joint normality for the error terms €g j, €0, and €g1,j, in which there
may be correlations between the pairs of error terms (€r j, €mo,j) and (er,;, €m1,5). We

estimate parameters using the Heckman’s two-step estimator (Heckit).

4 Empirical analysis

4.1 Data

For our empirical analysis, we utilize the Comprehensive Survey of Living Condi-
tions, which provides comprehensive microdata of households and individuals. This
repeated cross-section survey is conducted by the Ministry of Health, Labor and Wel-
fare and is a detailed source for household demographic, economic, health and care
information. In addition to an annual survey, a large-scale survey is held every three
years. Because of the considerable sample size, the large-scale survey is a popular
resource for Japanese researches on elderly care, such as Iwamoto et al. (2010). To
compare situations before and after the 2006 amendment, we use the 2004 and 2010
rounds of the large-scale surveys. We do not use the 2007 round because, as suggested
in Noguchi et al. (2007) and Shimizutani et al. (2008), there can be a time lag between
policy implementation and realization of effects on the female labor supply.

The large-scale survey has four questionnaires, each with specific purpose, namely
to acquire household demographic, income, care and health information. Our main
study utilizes the household demographic questionnaire and the income and care
questionnaires are used for supplemental analyses. The household demographic ques-
tionnaire is the main survey that is conducted among all respondent households. The
income questionnaire, which is conducted for approximately 15% of the respondent
households, provides information on the income and expenditure of each household
member. The care questionnaire is conducted among people with LTCI eligibility
among half of the population households. We cannot match the income and care
questionnaires because their respondents are selected in such a manner that they are
not common.

As mentioned in the previous section, we focus on households that include elders
with their real son and his spouse, all of whom reside together. An elderly person
is defined as an individual who is aged 65 or over. We eliminate households with

more than two elders, with two elders who are not a married couple, and with two



elders both of whom are disabled. A son and his spouse are restricted to those aged
below 65. We also eliminate households with two or more coresident children, with
a disabled son or his spouse and with a real daughter. Although we cannot identify
the birth order of the coresident son, we intend to study a typical Japanese family
structure in which only the first-born son resides with his parents.

Our dataset does not provide information for family members who live separately.
This lack of information prevents us from studying two important aspects. First,
elders who live in institutions for permanent care are not studied because such elders
are eliminated from our sample. Second, we do not consider the choice of living
allocation by family members. Although there are several hypotheses that rationalize
the co-residence of the first-born son in relation to elderly care, such as the bequest
motive (Yamada, 2006) and altruistic care (Johar et al., 2010), these elements are
excluded from our model. Furthermore, we do not consider intra-family bargaining
for caregiving because the amount of caregiving is likely decided simultaneously with
the living allocation, as in the model of Pezzin and Schone (1999).

For dependent variables, both the employment dummy F; and the regular work
dummy R; reflect the status at on interview dates, which were the 4th, 2004 and the
10th in June, 2010, respectively. The working hours H; represent the weekly number
of working hours during the last week of May3. To eliminate peculiar working hours
like those of self-employed workers, we exclude households in which either the son or
his spouse is a not-employed worker or has extremely long working hours, specifically
over 65 hours per week.

For explanatory variables, our main interest is in C, care requirement of a cores-
ident elder. We consider several candidates of variables for C;, which are related to
elderly care. The basic variable is a disabled elder dummy that takes unity when there
is a disabled elder in the household. An elderly person with a disability is defined
as one who needs help from others or required to be under the watch of others. To
see more details of the effect, two decompositions are induced for this basic variable.
First, we separate the disabled elder dummy into male and female disabled elder
dummies. Second, we separate disability into four levels that are self-reported in the
household demographic questionnaire*. A smaller number for levels corresponds to

lesser hardship. Level one indicates that the elderly person has some disability but

3We cannot employ a similar analysis for earlier periods, because working hours have been reported
only from the 2004 round of interview.

“We do not adopt the LTCI eligibility levels because they are only queried in the care questionnaire.
However, the self-reported disability levels and the LTCI eligibility levels are generally compatible.
In 2004, there was correspondence between elders with self-reported level one and LTCI levels one or
two, self-reported level two and LTCI levels one to three, self-reported level three and LTCI levels two
to five and self-reported level four and LTCI levels three to six. In 2010, there are correspondences
between elders with the self-reported level one and the LTCI levels one to three, the self-reported
level two and the LTCI levels two to five, the self-reported level three and the LTCI levels three to
six and the self-reported level four and the LTCI levels five to seven.



can go out alone. Level two indicates that the elderly person is independent in the
house but needs help to go out. Level three indicates that the elderly person needs
help inside but can keep sitting. Level four indicates that the elderly person remains
lying i bed all day. Furthermore, we utilize information for the existence of the spouse
of the disabled elder, because a healthy parent-in-law can share the care burden with
the female.

In the two-part model, which is defined by (3.1) and (3.2), explanatory variables
for both labor force participation (w) and working hours (x) contain the following
elements. For household information, we include the number of household members
and a dummy variable for having a child whose age is less than 15 years. As a
demographic characteristics of the female, we adopt the logarithm of her age. To
control for the behavior of a retired female, we also include a dummy variable of an
old female. This variable takes unity if the female is aged 60 or over, which was a
typical retirement age in the Japanese labor market at the time of these rounds of
the surveys were conducted.

In addition to the above common variables, we include three job characteristics of
the female in x;, job tenure, a dummy variable of working for a large firm, specifically
with more than 499 workers, and a public-sector job dummy. For w;, we also include
the prefecture value of the ratio of active job offers to job seekers( Yuukou kyuujin
bairitsu) as annual averages for the previous year of the interview which are taken
from the Report on Employment Services (Ippan Shokugyou Shoukai Joukyou). This
variable measures the demand in regional labor markets, which might influence the
performance of the female job search but have no clear relation to their working hours.
In the subsequent section where robustness checks are conducted, we use this variable
as an exclusion restriction that does not affect working hours but affects only female
labor force participation.

For the explanatory variables of the switching regression model, which is defined
by (3.3) and (3.4), we include all the variables used in the two-part model. Specifically,
covariates for work type (z;) include all elements of w;, and covariates for working
hours for work types (xo ;) and (1 ;) include all elements of x;. Additionally, we
adopt a higher education dummy into z as an exclusion restriction, which is justified
as follows. The education level, or the skill level of workers, is likely to be an important
factor in the hiring decision of firms. On the other hand, there is no clear reasoning
to discriminate among employees on the basis of their skills for their working hours.
This variable takes unity when the female completed university, junior college ( Tanki
daigaku) or junior technical college (Koutou senmon gakkou)). Because education
attainment is queried for the first time in the 2010 round, the two-part switching
regression model is estimated only for this year.

The numbers of all the respondents of the large-scale surveys are 220,948 and



229,785 households in 2004 and 2010, respectively. After excluding samples with
missing and irrational responses, 10,150 and 8,515 households remained for the 2004
and 2010 datasets, respectively. Due to the considerable sample size, we obtain ap-
propriate numbers of households with a disabled elder, namely 1,959 for 2004 and
2,037 such households for 2010. Table 1 shows the descriptive statistics of all the

variables defined above.

Table 1 is here.

4.2 Estimation result

Tables 2 and 3 are here.

For the two-part model, Tables 2 and 3 present the estimation results for the probit
model for female labor force participation and the regression model for working hours,
respectively. The probit result reports marginal effects of coefficients.

For effects of care requirement, (1) in Tables 2 and 3 shows negative impacts of the
existence of a disabled elder, but the absolute values of the coefficient decreased from
the 2004 round to the 2010 round. Furthermore, (2) in Tables 2 and 3 shows that the
existence of an elder with the lowest disability level does not affect female labor force
participation in 2010, although it has a significant negative impact in 2004.

The main implications of the two-part model are summarized as follows. The care
requirement still induced the negative impact on the female labor supply in 2010.
However, the 2006 amendment led to a reduction in the impact. Specifically, the
negative effect on employment probability was reduced from approximately —10 % in
2004 to —7 % in 2010, while the effect on working hours was from —1.1 hours to —0.8
hours. A possible reasoning for this reduction is the extended accessibility to formal
care for households that have an elderly person with lower care requirement.

We also have reasonable coefficient estimates for the other variables. (3) in Tables
2 and 3 shows that the reduction is more serious when the disabled elder is female.
This result is interpreted that when a female elder is disabled, not only caregiving but
also housekeeping burdens are turned over to the daughter-in-law, which induces a
more severe time constraint for females. Furthermore, as shown in (4) in Tables 2 and
3, the existence of a healthy spouse of a disabled elder can cancel out the reduction
of the female work intensity by the sharing of care burden.

For explanatory variables other than care-related factors, the number of the house-
hold members has a positive effect for the employment probability, because the in-
crease in the number of family members can encourage the sharing of care burden. On
the other hand, this variable does not affect working hours. One interpretation is that
the other household members can engage in simple care tasks like keeping a watch

on the elderly person, but cannot do more technical care tasks. Thus, females who
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have the support of many household members do not need to devote themselves com-
pletely to caregiving to the elderly person the whole day, but need to reduce working
hours to spend some time for elderly care. Further, the need for childcare strongly
decreases both the female labor force participation rate and working hours, which
implies that childcare is another important factor that leads to a decrease in working
hours of females. The age of females reduces both female labor force participation
and working hours.

The positive effect of the regional demand for the labor, which is represented by
the ratio of active job offers to job seekers, is found only in 2004, but not in 2010.
We can interpret this result as follows. In 2004, the Japanese economy was in the
recovery stage from a long recession, but in 2010, the Lehman Shock had an adverse
effect on the economy. As a result of this shift, the prefecture values of the ratio of
active job offers to job seekers showed a smaller regional divergence in 2010 than that
in 2004. Thus the lack of variations prevents us from obtaining a significant coefficient
estimate for 2010. We could have more informative results if we obtained a different
variable that reflects the performance of regional labor markets at the municipality
level. Longer tenures are associated with longer working hours. Characteristics of the
workplace, the large firm and public sector dummies, also have considerable influence

on working status.
Table 4 is here.

Tables 4 shows results of the probit estimation for the work type and the second-
stage estimation of the switching regression model for working hours. Due to the data
availability problem, this analysis is employed only for the 2010 round of data.

For the care-related variables, the existence of a disabled elder reduces the prob-
ability of obtaining a regular job relative to a non-regular job. Our exclusion restric-
tion, the higher education dummy, is significant and the sign is naturally positive.
On the other hand, for working hours, the effects of care requirement differ according
to work types. The disabled elder dummy has a negative effect on working hours of
non-regular workers and a positive effect on working hours of regular workers.

These results indicate that regular workers are more likely to utilize formal care,
but many non-regular workers provide informal care by themselves. In other words,
it is true that the LTCI provides many options for outsourcing elderly care, but they

are more accessible to households in which daughters-in-law are regular workers®.

°If longer working hours are a result of good matching between employers and employees, employ-
ers could offer generous supports to females with longer working hours when these females face care
requirement to discourage them from quitting their jobs. This model would provide a reasoning for
the positive effect of care requirement on working hours which is independent of the LTCI. Although
it is difficult to distinguish our main hypothesis and this matching model using our main dataset,
but the discussions in Section 4.3, which use supplemental data, provide supporting evidence for our
main hypothesis that there is a difference between regular and non-regular workers in the utilization
of the formal care services.

11



Because of the lack of data, we cannot directly consider the role of the 2006
amendment on this effect of the LT CI. However, there is a possibility that the reform
encouraged the selective tendency that was already existing before 2006 because this
hypothesis is compatible with the coexistence of the increased per-capita utilization
and the decreased number of recipients, which is depicted in Figure 1. This aspect is
discussed in details using supplemental data in the next subsection.

With regard to the other explanatory variables, the effects of having a child are
significantly negative for the probability of obtaining a regular job and working hours
of non-regular workers. However, these effects are not significant for working hours
of regular workers. This result can be interpreted as follows. Childcare should be an
important reason for females to choose a less busy workplace. On the other hand, if
the females continue to work as regular workers, they have access to formal childcare.
The significantly negative coefficients for the old female dummies imply that if female

workers obtain re-employment after retirement, the new job is typically non-regular.

4.3 Additional analyses for ascertaining the effects of the 2006 amend-

ment

To reinforce our main estimation results, we conduct two additional analyses that are
concerned with the overall reduction of working hours due to care requirement and
impacts of the 2006 amendment on the selective results for work types.

To consider the overall effect of care requirement on working hours, we calculate
the per-capita expected effect, which both includes the reduction of working hours for
employed workers and the loss caused by changes in the status of female labor force
participation. For simplicity, we use the disabled elder dummy as C} in this analysis.

The overall reduction per female is calculated by

E[H|C =1]-E[H|C =0] = /{E[Hjcj = 1,wj,x;]-E[H;|C; = 0, w;, x|} f(w;, x;)dw;dzx;
where, for ¢ =0, 1,

E[H;|Cj = ¢, wj, z;]
= FE[H;|Cj=c Ej =1, w;,x;|Pr(E; = 1|C; = c,wj, z;)
+E[H;|C}j = ¢, E; = 0,w;, z;|Pr(E = 0|C = ¢c,wj, z;)
= E[H;|C} = ¢, E; = 1,w;, z;|Pr(E; = 1|C; = ¢, wj, x;).

The integral with respect to w; and x; can be approximated using the Monte Carlo
integral. The expectations can be approximated using the estimated coefficients from

the two-part model, which are denoted as &7, &g, 4 and B For females without work,
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because we do not observe explanatory variables for job characteristics, tenure, large
firm dummy and public-sector dummy, we evaluate these variables using their sample

averages. Then, we obtain

E[H;|C) = 1, wj, ;] — E[H;|C) = 0, wj, x;]
= (ar +2iB)®(ap + wid) — (8)P(w)7)
= an®(ap + wid) +2iB[e(ap + wid) — e(wiA)).

In the right-hand side of the last equation, the first term represents the expected
effect of care requirement on working hours of female workers who do not change
their employment status. The second term represents the expected effect for female
workers who change their employment status by exiting from or entering into the

labor market.
Table 5 is here.

Table 5 shows our calculation for the expected per-capita reduction in working
hours. The care requirement has smaller effects on the reduction in working hours in
2010 than in 2004, both for ongoing workers and workers who change their working
status. This result indicates that the 2006 amendment weakened the magnitude of
reduction in working hours due to care requirement. The calculated effect of the 2006
amendment is about three hours per week for each female.

Second, we analyze the influence of the 2006 amendment on the difference between
regular and non-regular workers. For this purpose, we use information from the care
questionnaire of the Comprehensive Survey of Living Conditions. As mentioned in
the previous subsection, although there is a possibility that the selective effects of care
requirement is reinforced by the 2006 amendment, we cannot assert this hypothesis
because of lack of data in the household demographic questionnaire. On the other
hand, the care questionnaire provides additional information that can ascertain the

validity of our statement.
Table 6 is here.

Table 6 shows the averages of days per month for which households utilize formal
care services. The figures are measured in the previous month of the interview. Owing
to the small sample size, we only show several descriptive statistics and do not employ
estimation for statistical models. We can see a clear difference in the frequencies of
access to formal care services for regular and non-regular workers. After the 2006
amendment, non-regular workers decreased utilization of home care, while regular

workers increased it. The utilization of daycare was increased for both categories

13



of workers, but the magnitude of the increase is larger for regular workers. As a
consequence of these changes, households with regular workers utilized more services
than households with non-regular workers in 2010, while the opposite happened in
2004. This finding is supporting evidence for our discussion that the 2006 amendment

provided more accessibility to formal care services for regular workers.

4.4 Robustness check

This subsection provides two additional analyses to guarantee robustness of our main
empirical results provided in the previous subsection. The three analyses are con-
cerned with endogeneity between female labor force participation and working hours
and effects of the husband income.

First, we consider the endogeneity between labor force participation and working
hours. It is possible that those who cannot work longer fail to earn a desirable amount
of labor income and are more likely to quit their job. To handle such endogeneity, we

adopted the following type-II Tobit model:

Ej = I[CjOJET + ’w;’YT +NE,; > 0]7
0 it E;=0
Hj = / . _ bl
CjOzHT-i-:Bj,@T-i—UH’j if Ej=1

where ng ; and 1y ; are error terms that are possibly correlated. We use the Heckit
estimation to handle the endogeneity.

We also consider the endogenous working decision in our analysis of work types.
Instead of the two-part switching regression model in (3.3) and (3.4), we adopt the fol-
lowing switching regression with a polychotomous choice. The jth household has three
options; not employed as a reference alternative, employed as non-regular worker, or
employed as a regular worker. Working hours are differently characterized for non-

regular and regular workers using the switching regression framework. In other words,

N} = Cjant + zy ;AN + eng,

Ry = CjaRT+z}%7i)\R+eRyi,

N = 1 i NS>0, N >R},

R, = 1 ifR:>0, R >Ny,

H - {CjaHN‘i‘iU,N,i,@N‘i‘GHN,i if N;=1 7
CjaHR+x/}{7iﬂR+€HR,i if Ri=1

where N; and R; are the non-regular work and regular-work dummies, respectively.
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We utilize the multinomial logit model for the choice among the three alternatives.
Further, we allow the existence of correlations between pairs of error terms (en;, €gn,:)
and (er,,€rn,i) and utilize the Heckit estimation which is described by Maddala
(1983, pp. 275-277).

Table 7 is here.

Tables 7 presents the Heckit estimation results for the second-stage of the type-II
Tobit model, the multinomial logit model for a polychotomous choice and the second-
stage of the switching regression model. The resulted signs of the disabled elder
dummies are consistent with our basic estimation. However, these estimation results
exhibit weak identification. For the type-II Tobit model, our exclusion restriction,
the ratio of active job offers to job seekers, does not have significant effects for the
2010 sample, as seen in (1B) of Table 2. Moreover, for the switching regression
model with a polychotomous choice, it is difficult to find an appropriate exclusion
restriction to characterize the choice among work types. It is true that in addition
to exclusion restrictions, the nonlinearity of the inverse Mills ratio can also guarantee
identification of the Heckit estimators. However, as summarized in Puhani (2000),
the inverse Mills ratio is nonlinear only in extreme values of the explanatory variables
of the first stage. Therefore, our basic estimation in the previous section provides

more reasonable estimates, at least in the sense of finite sample analysis.
Table § is here.

Second, we consider the effects of the husband’s income on the behavior of females.
The husband’s income is obtained from the income questionnaire of the Comprehen-
sive Survey of Living Conditions. Table 8 shows estimation results for the two-part
model in which the husband’s income is included in the explanatory variables. The
signs of the coefficients of the disabled elder dummy are compatible with our basic
results, but not significant. Considering the large standard errors, this insignificance
might be caused by small sample sizes. Specifically, the numbers of households with a
disabled elder are 145 in the year 2004 and 142 in 2010. These numbers do not seem
to be sufficient to identify the coefficient, which is a mixture of negative and positive
effects. On the other hand, the compatible signs indicate that the exclusion of the

husband’s income might not critically distort the estimates in our main analyses.

5 Conclusion

In this study, we have analyzed Japan’s unique experience with regard to its market-
oriented public policy of elderly care. We have investigated the effects of this policy on

the female labor supply using newly available large microdata. Our empirical study
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has revealed that the negative impact of caregiving on work intensity continued to
exist but decreased after the 2006 reform of the policy. However, these results might
be selective for regular and non-regular workers.

Our analysis suffers from a lack of available information. Even with the care
questionnaire, we cannot observe utilization of the new preventive care benefits and
many community-based services of the 2006 amendment. Because of this data avail-
ability problem, we cannot analyze the detailed mechanism of the effects of the 2006

amendment. Such an analysis remains as a task for future research.
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Year

2004

2010

Dependent variables

Care related explanatory variables

Other explanatory variables

Employment (E;)
Working hour (Hj)
Regular work (R;)
Disabled elder

Male disabled elder
Female disabled elder
Elder disability level 1
Elder disability level 2
Elder disability level 3
Elder disability level 4
Spouse of disable elder
# Household members
Having children

Age

Age > 60

Ratio of active job offers

Tenure

Large firm
Public sector
Higher education

0.676(0.468)

24.618(19.345)

(
0.342(0.474)
0.193(0.395)
0.060(0.238)
0.133(0.339)
0.062(0.241)
0.065(0.247)
0.033(0.178)
0.033(0.180)
0.057(0.232)
5.004(1.271)
0.405(0.491)

46.496(7.540)

0.033(0.177)
0.669(0.160)

8.332(10.044)

0.056(0.229)
0.067(0.249)

0.695(0.461)
24.807(19.171)
0.303(0.460)
0.239(0.427)
0.064(0.244)
0.175(0.380)
0.073(0.261)
0.092(0.289)
0.039(0.193)
0.035(0.184)
0.060(0.237)
4.792(1.280)

0.347(0.476)
48.459(7.790)
0.063(0.243)
0.464(0.093)
9.926(11.506)
0.103(0.304)
0.071(0.257)
0.237(0.425)

Sample size

10,150

8,515

Table 1: Descriptive statistics. Standard deviations in parentheses.
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(1)Probit (2)Switching regression
(A)Non-regular (B)Regular

Disabled elder -0.0383** -1.418%** 0.857**
(0.0161) (0.512) (0.386)
# Household members 0.00161 0.107 0.115
(0.00623) (0.184) (0.136)
Having children -0.0391** -1.289%* -0.303
(0.0187) (0.589) (0.430)
Age 0.0211 -6.119%** -1.886
(0.0531) (1.638) (1.246)
Age > 60 -0.238%** -0.152 -0.399
(0.0307) (1.557) (1.630)
Ratio of active job seekers  -0.0396
(0.0701)
Higher education 0.0899%**
(0.0151)
Tenure 0.331%** 0.0650***
(0.0208) (0.0153)
Large firm -0.743 -0.486
(0.521) (0.432)
Public sector 1.704%** 1.367***
(0.852) (0.426)
Inverse Mills ratio -3.039 5.196**
(3.380) (2.224)
Constant 52.61%** 52.99%**
(6.738) (5.190)
Sample size 5,916 3,332 2,584

Table 4: Two-part switching regression results: (1) Probit estimation for work type
(marginal effect) and (2) switching regression estimation for working hours(second
stage). Standard errors in parentheses. # * %, xx and * denote p < 0.01, p < 0.05 and
p < 0.1, respectively.
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Employed workers

Change of working status

Total reduction

2004
2010

-0.618(0.192)
-0.514(0.116)

-10.230(1.174)
-6.940(0.889)

-10.849(1.274)
-7.455(0.941)

Table 5: Expected reduction of working hours per female. Standard deviations in

parentheses

2004
Average days

Sample size

2010
Average days

Sample size

Non-regular workers

Regular workers

Home care
Daycare
Home care
Daycare

2.152(4.958)
3.339(5.343)
1.828(4.421)
2.372(4.561)

322
322
145
145

1.497(4.310)
4.776(6.310)
1.959(5.211)
5.000(6.177)

290
290
121
121

Table 6: Average numbers of utilization’s of formal care services, days per month.

Standard deviations in parentheses.
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(1)Probit (2)Regression

Year (A)2004  (B)2010  (A)2004  (B)2010
Disabled elder “0.102°°%F _0.126%°F  0.936  -2.189%F

(0.0356)  (0.0371)  (0.979)  (1.070)
Husband wage 0.0154*  0.00653  -0.669**  0.0393

(0.00848)  (0.00761)  (0.264)  (0.241)
# Household members 0.0422***  (0.0334** 0.341 1.085%**
(0.0131)  (0.0144)  (0.341)  (0.389)

Having children -0.124%**  -0.108** -1.413 -2.558%*
(0.0398) (0.0460) (0.916) (1.184)
Age -0.0228 -0.0205  -12.07*** -6.423
(0.102)  (0.114)  (2.706)  (3.951)
Age > 60 -0.399%**  _(0.282%F* -5.446 -4.405
(0.0809) (0.0669) (4.024) (3.178)
Ratio of active job seekers 0.0540 -0.0783
(0.0801) (0.165)
Tenure 0.437***%  (0.426***
(0.0387)  (0.0409)
Large firm 0.719 1.012
(1.053) (1.089)
Public sector 0.555 2.978%H*
(1.039) (1.084)
Constant 79.39%** 49 7H¥***
(10.69) (15.57)
Sample size 1,329 1,040 890 710

Table 8: Estimation with husband income: (1) Probit estimation for employ-
ment(marginal effects) and (2) regression estimation for working hours(second stage).
Standard errors for probit, robust standard errors for regression in parentheses. * x x,
wxx and * denote p < 0.01, p < 0.05 and p < 0.1, respectively.
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