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Abstract

This study analyzes the relation between the labor force participation of caregivers
and the provision of informal in-home elderly care. In Japan, the national government
both regulates the market entry of nursing home suppliers and intervenes in the supply
side of the eldercare market. Using exogenous variations in this supply side intervention,
our analysis finds that the Japanese policy of expanding nursing homes has increased
the labor force participation of female workers with low opportunity costs in the labor
market while simultaneously reducing their provision of informal care. As the per capita
expense of nursing home care is higher than the wage income of most non-regular female
workers who tend to provide the bulk of informal in-home care, one may reasonably
conclude that the capacity of public nursing homes in Japan has expanded excessively,
putting unnecessary pressure both on the Japanese budget and the personal provision
of eldercare services.
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1 Introduction

Many developed countries have been facing the problems of a decreasing birthrate and
aging population, and as the population ages, the cost of social security and social welfare
increases, placing pressure on the country’s budget. One of the main concerns of countries
with aging populations is the increasing cost of eldercare, and this has prompted countries
such as Germany and Korea to reform their nursing care systems. In Germany, a mandatory
and universal system of long-term care insurance (LTCI) was implemented in 1995 (Schulz
(2010)), and a national mandatory elderly LTCI was introduced in Korea in 2008 (Kwon
(2009), [Won| (2013) and (Chul et al.| (2015)).

Within the research community, interest in both the demand and supply sides of the el-
derly care market has been growing in the United States and Europe since the 1980s. As for
the demand side, one important topic is the effect of informal care on labor supply. However,
as most of the literature has until recently focused not on macro features such as govern-
ment policy or institutional change, but instead on household demographics such as family
structure and parental health as instrumental variables, there has been little discussion until
recently about the effect of government policy on the eldercare market. EI However, this study
analyzes the effect of informal care on the labor supply for eldercare by utilizing institutional
variation caused by a policy change in the capacity of nursing homes aimed at reducing the
burden on informal caregivers in Japan. In this way, we can identify how government policy
influences female workers, thus providing insights into the effects of government intervention
beyond what is available in the literature. E]

As described by Tamiya et al.| (2011), LTCI was implemented in Japan in 2000. Two
important features of the Japanese care system relevant to our investigation are that there
are three types of public nursing homes in Japan (Tokuyo, Roken and Designated Medical
Long-Term Care Sanatoriums), and the supply of all three types is determined not by the

market but by government regulation. Our analysis uses exogenous changes in public nursing

!Some recent studies have investigated the implications of nursing care policy (Fu et al.| (2017)), |[Loken,
et al.| (2017)), |Geyer and Korthage| (2018))).
“This point will be discussed in more detail in section



home capacity resulting from government intervention on the supply side of the elderly care
market to estimate the demand side causal effect of informal care on the labor supply. To
the best of our knowledge, this is the first study to use the exogenous variation of nursing
home supply as an instrument to estimate the effect of informal care for the elderly on the
labor supply. E| In addition, this variation also provides insight into how government policies
to reduce the burden of caregivers influences female workers.

According to our results, the expansion of public nursing care homes in Japan has reduced
the provision of informal care by non-regular female workers and thus has helped increase
their official labor participation. However, does this policy make sense from a public finance
perspective? Following the literature investigating the public finance implications of nursing
care policy, E| we examine the expense incurred by the Japanese government in operating
nursing homes relative to that of in-home service per capita. Since non-regular female workers
in Japan earn at the lower end of the wage scale, the per capita cost of operating nursing
care homes is higher than providing in-home service. Therefore, we expect that a shift in
government policy away from expanding public nursing homes and towards promoting the
use of in-home care service would lead to a substantial reduction in the cost of eldercare,
while also potentially providing more personalized individual care.

The remainder of this paper is organized as follows: section 2 reviews the literature and
section 3 describes the data. Following an explanation of the long-term care insurance (LTCI)
system in Japan in section 4, the estimation methods are described in section 5. Sections 6
and 7 present and discuss the results, and section 8 concludes the paper and identifies areas

for future research.

3Kondo| (2016) also utilizes the exogenous variation of nursing home capacity but does not estimate the
effect of informal care on labor supply, instead including capacity as an explanatory variable and directly
estimating its effect on labor supply, which provides less comprehensive information about the effects of
government policy. Meanwhile, other studies such as [Shimizutani et al.| (2008), |Sugawara and Nakamura
(2014), and |Fukahori et al.| (2015) analyze the effect of the introduction of LTCI in Japan on the labor
supply, but also do not directly estimate the effect of informal care on the labor supply.

4Geyer et al. (2015) analyzes the indirect fiscal effect of a counterfactual reform whereby subsidies for in-
formal care are replaced by increased subsidized formal care, and [Kim and Lim/(2015) discusses the possibility
of reducing medical expenses by appropriately setting policy around home and facility care.



2 Literature Review

Since the 1980s, the elderly care market has been analyzed from both supply and demand

sides. On the supply side, Nyman (1985, 1988), Gertler (1989, 1992), |(Cohen and Spector|

(1996), |Grabowski| (2001)) analyzes the relationship between Medicaid reimbursement and

the quality of nursing home care. There are also related studies (Nyman (1994), Norton|
(1992)), Ettner| (1993), (Grabowski et al.| (2008)), and (Ching et al| (2015)). On the demand

side of the eldercare market, which is the focus of this study, one of the central topics has

been the effect of informal care on the labor supply. This extensive literature has focused

on the effect of informal care provision on labor supply (Wolf and Soldo| (1994), Carmichael
and Charles| (1998), Leigh| (2010), Michaud et al.| (2010)), [Lilly et al.| (2010)) and opportunity
cost of informal cares (Carmichael and Charles| (2003), Heitmueller and Inglis (2007)). Also
see [Hoerger et al| (1996)), [Carmichael et al| (2010). [

Since 2000, the focus of studies on the effect of informal care on labor supply has shifted
to the issue of endogeneity in the provision of informal care and how best to control for
it. Many studies have adopted an instrumental variable (IV) methodology, and Table
presents the instruments that have been used in the literature since 2000. As
notes, there are limitations to an IV approach when some of the instruments
employed in literature are weak or have questionable exogeneity. Accordingly, some studies
have adopted other techniques such as simultaneous equations or dynamic panel data meth-
ods. However, these studies are unable to identify any causal influence of exogenous variation
on the provision of informal care.

As shown in Table [l the IVs chosen for most studies to date have been demographic
variables such as parental health and family structureﬁwhile, to our knowledge, institutional
exogenous variation has not yet been utilized. In this study, we utilize the institutional

exogenous variation resulting from a change in nursing care policy to identify the effect on

SFor a thorough review of this literature, see Lilly et al.| (2007) and Bauer and Sousa-Poza (2015). Addi-
tionally, while informal care has also been of great interest to the public health literature (see, for example,
'Tan/ (2000), Berecki-gisolf et al.| (2008)), [Hassink and Berg| (2011)), and Trong and Brian| (2014)), in this paper,
we focus on the economics literature.

6See |Cresp0 and Mira| (]2014[) for a discussion of the validity of these instruments.




the provision of informal care. Additionally, when considering the behavior of an informal
care provider in a household, this allows us not only to interpret the effect of government
intervention on informal care, but also gain insight into how the government policy to expand
nursing home care has influenced the female labor supply.

As mentioned above, the supply side of the eldercare market is regulated by the govern-
ment in Japan, where an LTCI system has been in effect since 2000. There are two sources
of exogenous variation that we use to estimate the effect of informal care on labor supply.
First, the national government determines the number of approved public nursing homes,
thus exogenously controlling the supply nationwide. However, there is also an exogenous
variation of this supply of public nursing homes depending on municipality, so the availabil-
ity of formal eldercare is heterogeneous among municipalities. While recent studies such as
Fu et al. (2017)), Loken et al. (2017)), and |Geyer and Korfhage (2018)) have analyzed nursing
care policy from a difference-in-difference methodology, within that framework, it is difficult
to interpret how government policies work for caregivers in their framework. In contrast,
our framework provides a direct method to understand the effect of government policies on

caregivers. E]

3 Data

The main dataset used for this study is the Japanese Study of Aging and Retirement
(JSTAR), a panel survey of elderly people aged 50 or older conducted since 2007 initially by
the Research Institute of Economy, Trade and Industry, Hitotsubashi University and, more

recently, by the University of Tokyo. E] JSTAR has survey counterparts in other countries

"Among the growing Japanese literature resulting from this 2000 policy change, many studies such as
Shimizutani et al.| (2008]), Sugawara and Nakamura| (2014)), [Fukahori et al.| (2015)) and Kondo| (2016)) do not
estimate the direct effect of informal care on labor supply. Among those that do, such as |Wakabayashi and
Donatol| (2005), [Ishii (2015), [Yamada and Shimizutani| (2015) and [Moriwakil (2016)), the exogenous supply
side change in the informal care market employed in our study has not been utilized. Further, there appears
to be an inconsistency in the magnitude of the effects reported in these studies. Nevertheless, a comparison
of our results with those of these latter studies is provided in section

8See http://www.rieti.go.jp/en/projects/jstar/ for more information on JSTAR. For sampling design and
other details, see Ichimura et al.| (2009)


http://www.rieti.go.jp/en/projects/jstar/

including the China Health and Retirement Longitudinal Study (CHARLS), the English
Longitudinal Survey on Aging (ELSA), the Health and Retirement Study (HRS) in the US,
the Korean Longitudinal Study of Aging (KLoSA), the Longitudinal Aging Study in India
(LASI), and the Survey on Health, Aging, and Retirement in Europe (SHARE), and so
harmonized data is generally available to coordinate with these other international datasets.
ﬂ The JSTAR data used in this study is a panel dataset providing information about the
residential area of the respondent at the municipality level and detailed information about
parents’ care needs and care utilization. Of the two access levels of JSTAR data, high and
very high, this study uses the very high level of access which contains the full sample data
including birth month and geographic information that allows us to identify the nursing home
capacity for each municipality.

JSTAR provides a rich variety of variables that capture individual characteristics such
as their economic and health status, family background, and social and work status and, in
addition, for the elderly, JSTAR also includes respondent demographics, labor participation,
informal care for parents, and the place of residence. Table [2| shows the summary statistics
of the data. The survey years used in this study are 2007, 2009, 2011 and 2013, and while
generally we used the Harmonized JSTAR data set, when variables were not available in
the Harmonized JSTAR, we referred to the original JSTAR. H Additionally, for missing
respondent data, we replaced the missing data with substituted values by following a method
similar to the RAND HRS (Hurd et al| (2016)), as explained in section [A.2]

Two other datasets used in this study were the Long-Term Care Insurance Business Status

Report E and the Survey of Institutions and Establishments for Long-Term Care. E The

9All variables of each dataset aim to have the same items and follow the same naming conventions, and
the Gateway to Global Aging Data (http://gateway.usc.edu)) provides harmonized versions of data from the
international aging and retirement studies (e.g., HRS, ELSA, SHARE, and JSTAR) to enable researchers to
conduct cross-national comparative studies.

10The program code for generating the Harmonized JSTAR dataset from the original JSTAR dataset is
provided by the Center for Global Aging Research, USC Davis School of Gerontology, and the Center for
Economic and Social Research (CESR). Some variables in our study, such as measures of assets and income,
were imputed by this code.

"For details on this report, see https://www.mhlw.go.jp/topics/kaigo/toukei/joukyou.html (in Japanese).
The LTCI Business Status Report for 2014 was used in our study to coordinate with the JSTAR 2013 survey
conducted between 2013 and 2014.

12G8ee http://www.mhlw.go.jp/english /database/db-hss/siel-index.html for details on this survey.
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2007, 2009, 2011, and 2014 reports from both studies were used to define the instrumental

variables employed in this study, as explained more fully in section [4.1]

4 The Long-term Care Insurance (LTCI) System in

Japan

4.1 Institutional Background of Nursing Care Homes in Japan
4.1.1 Demand Side: Need for Informal Care

Since the implementation of the LTCI system in 2000, all residents of Japan aged 40 and
older must join the LTCI system and are eligible to receive public care services depending
on their age and nursing care level. While those aged 65 and older can receive public care
services with a co-payment ratio of 10 percent when they are deemed to require long-term
care, those aged 40 to 64 can receive public care services with a co-payment ratio of 10
percent only for specific diseases related to aging. In this section, we explain the process of
how people enter a nursing home in Japan.

The first step involves an assessment by the local government to determine whether an
elderly person requires long-term care. If so, for those aged 65 or older, public care services

are provided based on the required nursing care level as exemplified in Figure E

o Step 1: Applying for care.
A family member who finds that an elderly individual in the household has a physical
problem can ask the local government to decide the nursing care level.

e Step 2: Determining level of care.

Depending on the health condition of the elderly person and household characteristics

such as the number of adults who could provide informal care, the local government

13 We sincerely thank Hisataka Anezaki and Tetsuya Iwamoto for explaining this point. All remaining
€rTors are our Owi.



determines the appropriate nursing care level. This decision provides a set of available
public care service options from which an applicant can choose. For example, an
applicant can use a particular nursing home if they require nursing care level 3. E]

Table [3] (Table 1 from Moriwaki (2016))) describes the various nursing care levels. [

More specifically, there are two steps in this stage of the nursing care level decision. The
first step is automatically carried out by computer, which calculates the Standardized
Time for Long-Term Care, or the expected amount of time required in nursing care.
Figure (1| shows the relationship between Standardized Time for Long-Term Care and
nursing care level. Note that there is no discontinuous jump after nursing care level
1. The second step relies on academic experts to assess the legitimacy of the first
evaluation based on a special report from a doctor. In this report, information about
the household of an applicant might be included and so the judgment about the nursing
care level may be influenced by factors other than the health status of the applicant.
After the nursing care level has been decided at this stage, an applicant can apply for

a re-examination based on the situation of the applicant’s household.

e Step 3: Meeting care manager

At this stage, an applicant who decides to use home care will discuss their situation

with a care manager who will plan the specific care service that an applicant will use.

4.1.2 Supply Side: Entry Regulations for Informal Care and Characteristics of

Nursing Homes

As shown in Figure [2 in Step 2, an applicant can stay in a public nursing home when
their nursing care level is above a certain level. Table [4] shows the number of facilities and
the average level of nursing care provided by each of the three types of public nursing homes

provided in Japan: Facility Covered by Public Aid Providing Long-Term Care to the Elderly

14This restriction became effective in 2015. Before then, the restriction required higher than nursing care
level 1.

5For more information on how nursing care levels are determined, see http://www.mhlw.go.jp/top-
ics/kaigo/nintei/gaiyo2.html) from the Japanese Ministry of Health, Labour and Welfare (in Japanese).


http://www.mhlw.go.jp/topics/kaigo/nintei/gaiyo2.html
http://www.mhlw.go.jp/topics/kaigo/nintei/gaiyo2.html

(Tokuyo), Long-Term Care Health Facility (Roken), and Designated Medical Long-Term
Care Sanatorium. m Most elderly in Japan are provided nursing care in either Tokuyo or
Roken facilities. Of the three types of public nursing homes, Tokuyo is the most popular
because the price of nursing care is relatively low and the allowed length of stay is unlimited.
Table |4 shows that the utilization rate is almost 100 percent. Roken, which are also popular,
provide rehabilitation services for the elderly and so the maximum length of stay is limited
to from three months to one year. The third type, the Designated Medical Long-Term Care
Sanatoriums, have been phased out and are no longer commonly used to provide nursing care
for the elderly. E

The supply of informal eldercare in Japan is restricted by two types of entry regulations.
The first one determines who can provide informal care service, while the second one reg-
ulates the total capacity of public nursing homes. As for the first regulation, the Japanese
government has determined that nursing homes such as Tokuyo and Roken cannot be oper-
ated by a public corporation but must be operated by a local government agency or a social
welfare corporation. ﬁ Regarding the second regulation, the governor of a local jurisdiction
is able to restrict the entry of new Tokuyo and Roken firms into the market when the total
capacity exceeds the assigned number. H

The importance of these regulations for this study is that the supply of nursing home care
is exogenously controlled by the government and independent of the demand for eldercare,
which is consistently close to 100 percent. Table 4] shows that the utilization rate of Tokuyo
in 2015 was 97.4 percent, and Figures [3| which show the admission capacity and utilization
rate of Tokuyo and Roken, respectively, indicate that both types of nursing care show similar

patterns of near 100 percent utilization. @ While the ratio of people who provide informal

6For more details, see the following Ministry of Health, Labour and Welfare website:
http://www.mhlw.go.jp/english /database/db-hss/siel-index.html.

YIn April 2012, the government stated that it would not establish any new designated medical long-
term care sanatoriums, and this type of facility was then abolished in March 2017. For details, see
https://www.jftc.go.jp/houdou/pressrelease /h28 /sep/160905_ 1.html| (p.17, in Japanese).

¥ 0One Roken is operated by a medical corporation.

19See https://www.jftc.go.jp/houdou/pressrelease /h28 /sep /160905 1.html (pp.22-25, in Japanese) for de-
tails.

20Utilization rate is calculated by dividing the admission capacity by the response rate each year.


http://www.mhlw.go.jp/english/database/db-hss/siel-index.html
https://www.jftc.go.jp/houdou/pressrelease/h28/sep/160905_1.html
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care is influenced by the exogenous change of the admission capacity, the utilization rate
remains at close to 100 percent and so we use this supply-side exogenous variation in capacity
to control for any endogeneity in the provision of informal care.

In addition to the exogenous variation described above, there is also exogenous variation
in the admission capacity of different regions over different time periods and, importantly, a
household cannot use a nursing home outside the region of residence. Figure 4| shows for each
JSTAR region the ratio of the Tokuyo admission capacity to the number of people needing
care. @ As this variation is exogenous for a caregiver in a household, we use this variation
to control the endogeneity of informal care. Table [5| shows the similar variable for Roken,
and we also observe the dynamic variation of this variable in some regions between 2007 and
2013.

Before 2015, an application for admission to Tokuyo required a need for nursing care
above level 1, but after 2015, this was elevated to nursing care level 3. @ From interviews we
conducted with health professionals , although it is not officially stipulated, elderly requiring
higher levels of care were preferentially assigned to public nursing homes when capacity was
limited. From Table [} we find that the average level of nursing care in Tokuyo facilities in
2015 was above 3. In addition, when elderly people trying to enter Tokuyo care were not
admitted, some decided to enter Roken instead. In this way, there is some indication that
one type of nursing home is a substitute for the other.

Figure [6] shows the utilization rate of formal care provided by both public and private
suppliers by care level. We can see that the utilization rate increases as the nursing care level
increases. From Figure [7] there is a clear indication that utilization of formal care strongly
influences the provision of informal care in a household and, further, in a household with

parents certified as needing nursing care (i.e. above level 1), there is a high probability that

21The calculation is (Tokuyo Capacity)/(Number of People Certified as Needing Long-term Care). This
variable, which is explained in more detail in section [5] is constructed from years 2007, 2009, 2011 and 2014
of the Long-Term Care Insurance Business Status Report and Survey of Institutions and Establishments for
Long-term Care. As we have access to population information only for 2005 and 2010, we have used the
information nearest to the surveyed year of capacity.

ZZFor details, see the Japan Fair Trade Commission website https://www.jftc.go.jp/houdou/pressre-
lease/h28/sep/160905_ 1.html (p.14, in Japanese).
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neither male or female household members provide informal care.

In this paper, we also use the capacity of another nursing service provider called “Tsusyo”,
which provide care on an hourly basis, with the patients returning home after they receive the
service. This type of facility also faces the same type of entry regulations on total capacity

as do all public nursing homes.

4.2 The Availability and Cost of Nursing Care

In this section, we discuss the availability of nursing homes and the cost of using informal
care services related to the long-term care insurance system in Japan Specifically, we discuss
the availability of nursing homes to female elderly who also have parents needing nursing
care, the total cost, the difference in cost between in-home care and nursing home care, and
the relationship between the monthly cost per capita of nursing homes and the female wage.

Table |5 shows the proportion of households with at least one member living with them
who needs nursing care, and we see that while the ratio has declined over time, it has remained
at somewhat less than 10 percent since 2010. Note that this ratio includes only households
in which a member needs care but is living at home. It therefore does not include household
members who are already in nursing care. Therefore, Table [5[ shows that the ratio of people
who cannot obtain access to a nursing home even though they would like to is relatively
low at less than 10 percent and continuing to decline. One might argue that the supply of
nursing homes already comes close to satisfying demand. Further, as we consider here only
those households with heads of household aged 50 to 59, and since most heads of households
in Japan are male, this also indicates that for most female elderly who have parents needing
nursing care, these needs are largely satisfied.

As for the total cost of providing nursing care, the vertical axis in Figure [§] indicates
the total annual cost including LTCI insurance benefits, public expenditure and copayments.
@ The insurance benefit is contributed from long term care insurance system based on

public expenditure and the insurance fee received from insured people and, in principle, the

23 In this paper, we use the average 2018 exchange rate of 1 US dollar = 110.41 yen

(https://www.boj.or.jp/statistics/market/forex /fxdaily /ex2018.pdf).
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copayment ratio is 10 percent. According to Figure [§ the cost of providing nursing care
service has increased since 2004, and by 2016 had become more than 7.5 trillion yen (about
68 billion dollars), or about 1.5 percent of real GDP, which was about 500 trillion yen (about
4.5 trillion dollars). @ However, as local governments provide a subsidy for constructing
nursing homes which is not included in these figures, the actual cost of providing nursing
home care is higher than the amount indicated in Figure

Next, we compare the costs of in-home care and nursing home care. Panels (a) and
(b) of Figure |§| shows the cost per capita of providing care at least of Level 3 and Level 1,
respectively. Although the cost of nursing home care is relatively stable regardless of level of
care, in-home service does become more expensive as the level of care rises. However, at all
levels of care, the cost of in-home service is substantially lower than either Tokuyo or Roken
nursing home care. For example, for people needing at least level 3 care, the annual cost per
capita of in-home service was only about 59 percent of the cost of Tokuyo care in 2016. E

Finally, we compare the cost of Tokuyo care and the average female wage. This rela-
tionship is important, because in this paper we analyze the effect of informal care on labor
supply, using the availability of nursing homes as an instrumental variable, which is expected
to improve female labor participation. Table 6] shows the employment status of female work-
ers aged 50-59 in 2017, and we can see that the proportion of regular workers is about 35
percent and non-regular workers about 60 percent. Now, turning to Figure which shows
the wage distribution of regular, non-regular and self- employed female workers in 2017 and
recalling that the annual cost of Tokuyo care was 3,240,000 yen or about 29,300 USD, we can
see that more than 80 percent of non-regular female workers (panels (b) and (d)) and more
than 35 percent of regular workers (panels (a) and (c)) did not earn the cost of Tokuyo care.
Thus we can say that the cost of Tokuyo care is not low relative to the wage distribution of

female workers. Considering instead the female wage relative to the annual cost of in-home

24GDP estimate provided by the Japan Cabinet Office:
https://www.esri.cao.go.jp/jp/sna/data/data_ list/kakuhou/files/h28/h28 kaku_top.html (in Japanese).
“*The annual cost of in-home service in 2016 was about 1.92 million yen (160,000 yen/month x 12) or
around 17,400 dollars per year while the annual cost of Tokuyo service was about 3.24 million yen (270,000
yen/month x 12) or about 29,300 dollars.
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care per capita of 1,920,000 yen or 17,400 USD in 2016, fewer than 28 percent of non-regular
workers but more than 85 percent of regular workers earn more. m

On final consideration is the availability of in-home service. In Japan, in-home service
is relatively easily available when a household cannot utilize a nursing home because of
insufficient capacity in the area in which they live. Figure [11| shows the utilization in 2013
of long-term care covered by nursing care insurance when a person who has been deemed
to require nursing care lives at home. This form of home care includes such services as
home visits by nurses and meal delivery service. From Figure |11, we can see that most
offspring and their spouses utilize these services when parents require long-term care and
that the utilization rate remains at slightly more than 80 percent irrespective of work or

family situation.

5 Estimation Method

In this section, we describe how we estimate the effect of informal care for the elderly on
the labor supply and derive the estimation equations. E First, to construct the estimation
equations, we must consider several direct and indirect factors potentially influencing the
relationship between informal care and the labor supply. As shown in Figure[I3] these include
the relationships between: (1) labor supply and informal care, which is the relationship of
primary interest in this paper; (2) informal care and formal care (including both nursing
home and in-home care); (3) formal care and informal care for the spouse; (4) informal care
and informal care for the spouse; and (5) between the instruments in this paper and informal
care. In designing the estimation equations, we pay attention to both the direct relationships
(1-4 above) and the indirect relationship (5), which implies that the instruments in this paper
influence the provision of informal care through utilization of formal care.

The capacity of public nursing homes directly influences only the utilization of formal

26For non-regular workers, the percent for both females aged 50-54 and 55-59 is 28 percent, summing from
1500-1990 to 5000~ on panels (b) and (d) of Figure For regular workers, the percent for females aged
50-54 is 86 percent and for those 55-59 is 85 percent, summing from 2000-2490 to 15000- on panels (a) and
(c)

27 All models are estimated using the STATA module xtivreg2. See Schaffer| (2010) for further details.
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care which, in turn, influences the provision of informal care. Additionally, although parental
health is commonly used as an instrument in the literature, Crespo and Mira| (2014) questions
its validity, for it is possible that parental health may directly influence the labor supply. We
have indicated this by the direction of the arrow between these two variables in Figure
Accordingly, we do not utilize parental health as an instrument in this paper, though we do
include it as an explanatory variable in the second stage, as explained below.

As discussed in section .1} we utilize the variation in public nursing home capacity
caused by supply side government intervention in the eldercare market to estimate the effect
of informal eldercare on the labor supply, where i is an individual living in region j = j(4)

(1 <j < Ng) in time ¢

Yit = Bo + P1ICy + BaNursingCareLevely + X[,01 +6; + njp + e (1)
ICy = ap + oy Capacity; + asP(certified;_1) X 1{NursingCareLevel;; > 3}

+agl{NursingCareLevely > 3} + ayNursingCareLevely; + X[,02 + & + pjr + €2 (2)

We include P(certified;—1) x 1{ NursingCareLevel;; > 3} to control for the availability
of services other than public nursing homes for a respondent in each region, which implies

Z1it. The other variables are defined as follows:

e y;: Dummy variable indicating labor participation, or working hours per week;

o NursingCareLevel;: A variable indicating the maximum level of nursing care of par-

ents (this applies only to parents in contact with the respondent) @

o Capacity;;: A vector indicating nursing home capacities.
We use the cross terms of both Capacity Index of Tokuyo (Roken, Tsusyo) and
{NursingCareLevel; > 3}.

28 We impute the nursing care level in the following way. Once NursingCareLevel;; is more than three,
we impute 1{NursingCareLevel;; > 3} = 1 after the first period in which 1{ NursingCareLevel;; > 3} =1
is satisfied.
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Capacity of Tokuyo (Roken, Tsusyo),
of people receiving certification of care,,

Capacity Index of Tokuyo (Roken, Tsusyo),, = 7

P where

— Capacity of Tokuyo (Roken, Tsusyo),: The Capacity of Tokuyo (Roken, Tsusyo)

in the respondent’s residential region in period ¢,

— # of people receiving certification of carey,: Population receiving certification of
need for long-term care need in the residential region of the respondent in period

L.

P(certified;—1) x 1{NursingCareLevely > 3}: P(certified,—;) = (Population re-
ceiving certification of need for long-term care in each region at ¢ — 1)/(The number

of people aged 65 and over in each region at t — 1). This is the cross term of both

P(certified,_1) and 1{NursingCareLevel;; > 3}.
o ICy: Dummy variable, which is equal to 1 if the respondent provides informal care.

e X Other control variables, such as family characteristics, household assets and in-

come.
o 0;,&: Fixed effects.

e N, pjr: Year-residence region effects.

We use the cross terms of both nursing home capacity and the dummy variables indi-
cating nursing care level (Capacity;), considering the possibility that elderly with a higher

nursing care level might be preferentially assigned to a nursing home and that there might

2 We divide Capacity of Tokuyo;, by the response rate after 2008 because the response rate is
about 0.9 although it is almost 100 percent at 2007. In Takikawa city, Capacity of Tokuyo; has
a missing value in 2011. We impute Capacity of Tokuyo,, = 200 at Takikawa city in 2011 because
Capacity of Tokuyo,, = 200 except in 2011. In Tosu city, we use the value of population in the Tosu
district-wide area municipal zone (which is greater than the number of people receiving certification of
care in Tosu city proper) as # of the people receiving the certification of care;,. We do the same process for
Capacity of Roken (Tsusyo),,.
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be substitutability between nursing home type (i.e. Tokuyo, Roken and Tsuyo). We also
include P(certified; 1) x 1{ NursingCareLevel; > 3} as a proxy for the availability of care
(such as in-home service) other than in a public nursing home.

We assume the following when estimating the effect of informal care for the elderly on
labor supply: Let Zy; = NursingCareLevely and Zyy; = (Capacity), P(certified;_1) %
H{NursingCareLevely > 3} 1{NursingCareLevel; > 3})". We also define Time;; = (1{t =
1}..1{t = T})" and Region; = (1{j(i) = 1}...1{j(i) = Ng}). Additionally, let [;; =
(Z1ity Zoit, X1y, Timely, Regionl,)'.

Assumption A: Eley|L;]) =0 (t=1,2,...,T)
L; - (lilali27 ---,lz‘T)

For example, €;;; includes unexpected shocks that would decrease the labor supply, such as
a sudden injury to the respondent. When the assumption is valid, it is easy to show the
identifiability of parameters by using the assumption. 7" is the total number of periods. We

N =1

i = 7 2, Ai (A is a representative letter).

define the following notations:
(yir = ¥;) = Bi(ICiy — IC,) + Bo(Z1iw — Zvi) + (X}, — X'1)61 + njt — 15 + (€1ie —€13)  (3)

Then, we rewrite equations and in the following way:

(yit —7;) = B1({Cy — mz) + Bo(Zvit — Z15) + (X}, — Fz')fsl +nj — 75 + (€1ie — €)  (4)

(IC; — IC)) = & (Zay — Zoi) + au(Zvis — Z1i) + (X, — X';)0 +pjr — P; + (€2i — &)  (5)

o = (Qéll (6] 043)/. Let -Eit = [(Zlit — 712‘), (Zgz‘t — 7%), (Xz — XZ‘)/, (Timeit ® Regionit —

Time; @ Region;)')’. Then, L is a function of L;, and we can write Ly = A(L;). As

a result, E[Ly(e1q — €1)] = E[A(L;)(€14 — €3)] = 0 by Assumption A. We can identify
the parameter 7;; — 7); in equation by using the variables such as Time; ® Region;; —

Time; ® Region;. Here, the validity of Assumption A is checked by an over-identifying
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restriction test. C'apacity;; controls the institutional factor to cause the respondent to provide
informal care. When the respondent lives in an area where the capacity of Tokuyo (Roken,
Tsusyo) is small, the probability of providing informal care becomes high because it is difficult
to obtain admission to Tokuyo (Roken, Tsusyo) nursing homes. We return to this point when
discussing the results in section |[6.2]

Finally, we use models and to verify that there is no correlation between (€1, —€y;)
and (IC; — IC;). It is possible that (IC; — IC;) is exogenous, and some studies such as
[shii| (2015) have reported that the provision of informal care is exogenous. We check the
endogeneity of (IC; — IC;) by using the Durbin-Wu-Hausman (DWH) test including
only samples having a parent who is alive and has contact with the respondent. @ As the
household structure is different between a couple and a respondent without a spouse, it would
be preferable for our study for them to be analyzed separately. However, because the sample
size of respondents without a spouse is small, we restrict the sample only to couples; more
specifically, married females at first interview. In section we show only the estimated

results of female respondents aged from 50 to 61.

6 Results

6.1 The Effect of Nursing Home Capacity on Provision of Informal
Care (The First Stage Result)
In this section, we check the validity of using the capacity of nursing homes such as

Tokuyo, Roken and Tusyo as instruments when estimating the effect of informal care on the

labor supply. As indicated in Figure , the capacity of nursing homes (i.e. availability)

30For a brief explanation of the DWH test, see Cameron and Trivedi (2010).

31There are two relevant questions in the JSTAR: QA:“During the past year, how often have you commu-
nicated with your father (mother)? Include communication by telephone, letter, e-mail, text message, etc.”
QB:“During the past year, how often has your spouse communicated with his/her father (mother)? Include
communication by telephone, letter, e-mail, text message, etc.” Respondents select one of the following pos-
sibilities: 1. We live together, 2. Daily, 3. Several times a week, 4. About once a week, 5. About once every
two weeks, 6. About once a month, 7. Less than once a month, 8. Not in contact, 9. Don’t know, and 10.

Refused to answer. We define “having contact with the respondent” when the sample answers are from 1 to
7 in QA or QB.
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indirectly influences informal care through its direct influence on utilization of formal
care. These estimated effects are reported in Tables [7] and [§] respectively.

Beginning with the indirect effect of nursing home capacity on the provision of informal
care, columns (2) and (3) of Table [7] show the effect of variables indicating nursing homes
capacity (e.g., I{NCL > C3} x Capa(Tokuyo) ) and the level of certified nursing care of
the parent (Linear of NCL). We can see that the effect of the level of certified nursing
care of the parent (“Linear term of NCL”) on informal care provision is positive, suggesting
that informal care provision increases as health status becomes worse. In column (2), when
nursing home capacity variables are not included, the coefficient “1{NCL > C3}” is negative.
However, when we include the coefficients indicating nursing homes capacity (e.g., 1{NCL >
C3} x Capa(Tokuyo)), the coefficient of “1{NCL > C3}” becomes positive and insignificant
while the variables indicating nursing home capacity (e.g., I{NCL > C3} x Capa(Tokuyo))
becomes negative. This means that the effect of coefficient “I1{NCL > C3}” in column (2)
includes the effect of nursing home capacity, which has a negative effect on informal care
provision. Column (3), meanwhile, suggests that the variable “Linear term of NCL” controls
the effect of parental health on informal care provision while the coefficient “1{NCL > C3}”
indicates effect other than parental health.

Columns (4) and (5) of Table [7| show the estimation results when the sample is divided
into two groups of women aged 54 at first interview: (1) non-regular or self-employed workers
and those not working, and (2) regular workers. As discussed with Table , the wage level
of non-regular workers and self-employed workers is low, and so Group 1 female workers have
a low opportunity cost in the labor market. We can observe the difference in the effect of
“I{NCL > C3}” and nursing home capacity among these two groups. First, the signs of the
coefficients for “1{NCL > C3}” are different and the significance of the coefficients for nursing
home capacity are different between Groups 1 and 2. For Group 1, all nursing home capacity
variables except for “Roken” are significant, while none are significant for Group 2, although
this is likely due to the small number of observations. Second, what “1{NCL > C3}” controls
is heterogeneous between Groups 1 and 2, although it is not clear specifically what it controls.

Nonetheless, the effect of “1{NCL > C3}” is positive and significant in column (4) but is
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negative and not significant in column (5), which indicates that whether or not nursing care
need is level 3 or more has a different effect between Groups 1 and 2. Third, as shown in
column (4), the magnitude of the effect of Tokuyo is more than double that of Roken (-4.968
vs. -2.348). This could be due to the longer permitted length of stay at Tokuyo.

Next, we turn to the direct effect of nursing home capacity on the utilization of formal care,
as shown in Table[8] The coefficient of the “Linear term of NCL” is positive, suggesting that
use of formal care increases as health status becomes worse. When we compare the columns
(2) and (3) in Table |8, we can understand the effect of “1{NCL > C3}". In column (2), in
which the effect of nursing home capacity is not controlled, the coefficient of “1{NCL > C3}”
is positive and significant. In the column (3), on the other hand, when we control the effect
of nursing homes capacity, there is no significance. In columns (4) and (5), the coefficients of
“I{NCL > C3}"” are not significant, which suggests that there is no effect of “1{NCL > C3}”
itself on use of formal care. Also, as the signs of the I{NCL > C3} coefficients are negative
while those of “Linear term of NCL” are positive, this indicates that the two have different
effects on formal care utilization. Lastly, while the coefficients of nursing home capacity
variables in columns (3) through (5) are all positive, only that of Roken in column (3) is
weakly significant.

Finally, we discuss the effect of nursing home capacity on the time spent providing in-
formal care (Table [9). Focusing on columns (1) through (4), which indicate the hours spent
providing informal care by Group 1 females with low opportunity costs in the labor market,
the variable “Linear term of NCL”, which seems to control parental health, is positive and
significant. We also see that for the various types of nursing homes, the magnitude of the
effect of Roken is much larger than that of Tokuyo at higher levels of informal care provision,
which indicates that the availability of Roken had a much more important role than that of

Tokuyo on the time spent providing informal care.

19



6.2 The Effect of Providing Informal Care on the Labor Supply
(The Second Stage Result)

In this section, we report the main results of the effect of informal care on the labor
supply. Table shows the effect of providing informal care on the labor supply of non-
regular, self-employed or non-working women aged 54 at 1st interview (Group 1). “Working
for pay” indicates whether women were working for pay or not, and “= 1 if working > XXh /w
” indicates whether they were working for more than XX hours per week. We include the
variable “Linear term of NCL” to control for parental health in the second stage. Table
shows the estimated results for both FE and FE-IV specifications, as well as the over
identification test p-value, DWH test p-value and F statistics to test for weak instruments.

In column (1) of Table , the effect of informal care provision on working for pay is
significantly negative (FE: -0.101), and the coefficient value of FE-IV in column (2) is nor
substantially different (FE-IV: -0.112). On the other hand, we do not find any significant
effect of the provision of informal care on working hours (columns (3)-(8)). We also do not
find any significant effect of the “Linear term of NCL” indicating parental health status on
paid work or hours.

Figure shows the female labor participation rate depending on whether or not the
respondent also provides informal care. Figure 14| was created from married female samples
aged 50-61 at first interview who have contact with their parents and have a household
member living with them certified as needing at least level 1 care. According to Figure
there is little variation in labor participation whether or not informal care is provided but
when it is not, the labor participation rate is about 60 percent. In column (1) of Table
the effect of informal care provision on working for pay is -0.101. Therefore, the decrease in
the labor participation rate is —0.101/0.6 ~ —0.168.

Next, looking at the relationship between provision of informal care and work more deeply,

Table [11] shows the results for the same categories of work (columns (1)-(8)) as in Table

32Many studies in the literature do not include variables controlling for parental health in the second stage,
but instead include parental health only as instruments. However, |Crespo and Mira, (2014]) point out that
using parental health as instruments is problematic.
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but for different intensities in the provision of informal care. Here, “= 1 if LTC > XXh/w
” indicates whether workers spend more than XX hours per week providing informal care.
Although the effect of “= 1 if spending for LTC > 5h/w ” on “Working for pay” is weakly
significant (column (1) FE: -0.093), the other effects are not significant. Nonetheless, the
absolute value of the coefficients in columns (3), (5) and (7) (FE: -0.067, -0.092, -0.100) are
larger than that of column (1).

Now moving to regular workers (Group 2), Table [12{shows the effect of providing informal
care on the labor supply for regular workers aged 54 at 1st interview (columns (3) and (4)),
but we also show the results for Group 1 for ease of reference. Recall from Table 7| that there
is no significant effect of nursing home capacity on the provision of informal care by regular
workers. Also, we must consider that the “Linear term of NCL” may not be completely
exogenous for the labour supply of this group, so we only have an imperfect instrument
for this group. This point is elaborated more fully below when we discuss the estimated
results. However, the results do enable us to understand how the “Linear term of NCL”
changes Group 2 workers’ behaviors. For this analysis, only “1{NCL > C3}” are used as
instruments, and the test statistics for the overidentification test cannot be computed.

Table [12[ shows the relationship between the provision of informal care and the labor sup-
ply at time t. The columns at the top are dummy variables (1=yes, 0=no) intuitively indi-
cating whether the woman is working, is a regular worker, is a non-regular or self-employed
worker, or is unemployed. For each work status, both FE and FE-IV estimations are per-
formed. We can see that the “Linear term of NCL” does not change directly if a woman is
working but does show a significant change if the woman is a regular worker (FE: -0.027 and
FE-IV: -0.033 in columns (3) and (4)). In other words, the “Linear term of NCL” changes
a woman’s job status from a regular worker to another job status but it does not change
whether she works or not. In addition, from row 1, we see that the provision of informal care
does not simultaneously change the labor supply.

Next, we investigate the effect of providing informal care in period t on the labor force
participation in the subsequent two periods, t + 1 and t + 2 (see Table . Because the

sample size is small, this result is only for reference, but it does provide some insight into
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the different effects on women who are non-regular or self-employed workers or unemployed
(Group 1) and regular workers (Group 2). For this estimation, we use samples from the 1st
through 4th waves in five cities (Adachi, Kanazawa, Shirakawa, Sendai, Takikawa) because
we want to analyze the effect of the provision of informal care on the labor supply in the
next two periods for the same workers, and only in these cities was the survey conducted
for all four waves. From Table [I3] we can see that providing informal care at time t does
not influence labor supply at time t or the next two periods for women in Group 1 (Non-
regular /self-employed /not working). However, while it also does not influence labor supply at
time t for Group 2 women who are regular workers, it does influence labor supply in the next
two periods at a high level of significance, with t+1 positive and t+2 negative. The results of
Table [12] and [13| together can provide an interpretation: at period ¢, when a woman’s parents
incur a health problem, she first changes her job status while continuing to work (Table
but after period ¢, may need to quit her job in order to begin providing informal care at

period ¢ + 1 (Table [13)).

7 Discussion

7.1 Estimation Results

In this section, we briefly discuss two main questions related to our main results:

o The small effect of providing informal care on the labor force participation

As discussed in section [4.2] public in-home care is available in Japan when a person
who requires nursing care continues to live in the home. This is most important in
explaining our results, as we do not separate the samples into two groups who do and
do not utilize in-home care. As discussed in section as the amount of time spent

providing informal care increases, the effect on the labor supply is stronger.

o The effect of government intervention on the supply side of the eldercare

market
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For analyzing the effect of government intervention on the supply side of the elder-
care market on the provision of informal care in Japan, we check the coefficient of
“Capa(Tokuyo) x 1{NCL > C3}”, which captures the effect of increasing the capacity
of Tokuyo per capita on providing informal care. In Table[7] this coefficient is significant
only for Group 1 (non-regular workers, self-employed workers and not working people
at age 54 or 1st interview), which suggests that the change in Tokuyo capacity during
the analysis period reduced the burden on Group 1 women providing informal care.
This result also suggests that other nursing homes such as Tsusyo may also decrease

this burden.

7.2 Impact and cost-effectiveness of government nursing home pol-

icy on female labor participation

As we observe, the effect of the increase in nursing home capacity improves female labor
force participation, but this is chiefly among Group 1 women who are non-regular or self-
employed workers or those not working at age 54 or 1st interview whose average wage, and
opportunity cost, is low. Meanwhile, the cost of providing nursing care as discussed in
section continues to increase rapidly and puts pressure on the Japanese budget. As the
per capita cost of operating nursing homes is larger than that of providing in-home service,
and the proportion of female non-regular workers earning a wage greater than the per capita
cost of operating nursing homes is small, it is possible that the Japanese policy of expanding
nursing home capacity has already arrived at the point where the effectiveness of the policy
is low and unnecessarily is putting pressure on the budget. Finally, while our focus has
been on older working women, a related implication of our discussion is that if the Japanese
government were to decide to reduce the number of nursing homes in order to cut costs, it is
possible that the number of young female regular workers might decrease if they predict that
they will be obligated to provide informal care at some point in the future and consequently
stop developing their human capital early in life. While examination of this effect, and

whether its impact may be greater or less than other potential cost-cutting measures such
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as a reduction in child-care availability, is beyond the scope of this study, it is clear that
the Japanese government will face difficult choices in deciding how best to reduce budgetary

constraints in the future.

8 Conclusion

This study analyzes the effect of informal care for the elderly on female labor force par-
ticipation, utilizing the exogenous variation in government management of the supply of
formal public nursing care to estimate this effect. We find that According to our results, the

following points are clarified.

e The effect of the provision of informal eldercare on female labor force participation in

Japan is small relative to the literature.

o The provision of informal care is primarily the domain of female household members in
Japan, and the expansion of nursing home capacity during the period of analysis has
been most effective in decreasing the burden associated with providing informal care

for female non-regular workers with low opportunity cost.

o As the cost of operating nursing homes is larger than that of providing in-home service
and the proportion of female non-regular workers earning a wage greater than the cost
of operating nursing homes is small, it is possible that the Japanese policy of expanding

nursing home capacity has already reached its point of maximum effectiveness.

In future work, the heterogeneity of utilizing home care services should be considered.
As we have not separated those who do and do not use home care services in our analysis,
our estimation of the effect of providing informal care on female labor force participation
is small. However, for those not utilizing home care service, it is possible that the effect
is very strong. Other limitations of the paper include the possibility that the variation in
nursing home capacity used in this paper, which is limited to only the analyzed cities of

the dataset, is insufficient. More variation in nursing home capacity would improve the
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analysis. Additionally, public finance becomes important when considering public policy on
nursing care, and so the public finance implications of this topic, as well as of government
medical policy, should be investigated more comprehensively in the future. Finally, as many
developed countries age and face the same problem, evidence from other developed countries

is important in considering the effects of nursing care polices.
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A Figures and Tables

Figure 1: Standardized Time for Long-Term Care and Nursing Care Level
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Figure 2: Nursing Care Determination Process
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Figure 3: Admission Capacity and Utilization Rate of Public Nursing Home in Japan
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Figure 4: Admission Capacity of Tokuyo Per Capita Aged 65 or More By Region (Vertical
Axis: 100 x (Tokuyo Capacity)/(Population with Long-term Care Certification) in each
Region)
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Source: Survey of Institutions and Establishments for Long-term Care, October 2007, 2009,
2011, 2014; and the Long-Term Care Insurance Business Status Report, 2005 and 2010.

Figure 5: Admission Capacity of Roken Per Capita Aged 65 or More by Region (Vertical Axis:
100 x (Roken Capacity)/(Population with Long-term Care certification) in each Region) )
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Source: Survey of Institutions and Establishments for Long-term Care, October 2007, 2009,
2011, 2014; and the Long-Term Care Insurance Business Status Report, 2005 and 2010.
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Figure 6: Utilization Rate of Formal Care by Care Level (Total and By City of Residence)
(Horizontal Axis: Nursing Care Level of Respondent’s Parents)
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Figure 7: Use of Formal Care and Provision of Informal Care by Couples with LTC-Certified
Parents
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Figure 8: Cost of Providing Nursing Care Service
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Figure 9: Cost of Using Nursing Care Service Per Capita
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Figure 11: Long Term Home Care Service Utilization Covered by Nursing Care Insurance
When a Person Who Requires Nursing Care Lives in the Household
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Source: Comprehensive Survey of Living Conditions, 2013.

Figure 12: Time Spent Providing Informal Care, by Gender
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Figure 13: Relationship between Labor Force Participation and Provision of Informal Care
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Table 3: Care Levels (Table 1 in Moriwaki (2016)))

Care Level

Description

Special Elders

Currently independent, needs preventive healthcare

Support Level 1 Having difficulty standing up, getting up, and/or standing on one foot

Support Level 2 In addition, having difficulty walking, washing body, keeping track of

Care Level 1

personal finances, and/or clipping nails

Care Level 2 In addition, having difficulty dressing, moving, and/or in decision-making

Care Level 3 In addition, having difficulty washing face, grooming, tooth-brushing,

urination/defecation, and/or use of public transportation

Care Level 4

In addition, having difficulty eating, and/or communication

Care Level 5 In addition, having difficulty swallowing, memorizing and/or understanding

Table 4: Three Types of Public Nursing Home in Japan

Facility Covered by Public =~ Long-Term Care Designated Medical
Aid Providing Long-Term Health Facility Long-Term Care

Care to the Elderly (Tokuyo) (Roken) Sanatoriums
Number of Facilities 7065 3857 1318
Admission Capacity 484353 339142 58419
Utilization Rate 97.4 89.2 91.1
Average Nursing Care Level 3.87 3.26 4.38

Source: Survey of Institutions and Establishments for Long-term Care, October 2015.

Table 5: Proportion of Households with a Household Member Living at

Home Needing Nursing Care (Including a Disabled Person; Head of House-

hold Aged 50-59)

Year Households with a Member Needing  Total Households  Ratio

Nursing Care Living at Home (Head Aged 50-59)

2010 823 8849
2013 729 8251
2016 693 8181

0.093
0.088
0.085

1 Source: Comprehensive Survey of Living Conditions.
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Table 6: Female Labor Status Distribu-
tion, 2017

Age 50-54 Number Ratio
Self Employee 120,100  0.041
Regular Worker 1,139,600 0.385

Non-Regular Worker 1,697,400 0.574

Age 55-59 Number Ratio
Self Employee 129,400  0.052
Regular Worker 886,200  0.357

Non-Regular Worker 1,469,600 0.591

1 Source: Employment Status Survey, 2017.
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Table 7: Effects of Instruments on Provision of Informal Care

Working status

at age 54
or 1st interview
(1) (2) (3) . (4) | (5)
on-regular Regular
/self-employed
. worker
/not working
1{NCL > C3} 0.005 -0.640™*  0.568 1.091** -3.091
(0.055)  (0.072) (0.519) (0.555) (2.109)
1{NCL > C3}
x Capa(Tokuyo) -2.901* -4.968"** 1.603
(1.614) (1.771) (5.263)
x Capa(Roken) -1.682 -2.384 -5.114
(1.430) (1.961) (5.553)
x Capa(Tsusyo) -2.045* -2.285* -0.209
(0.845) (0.924) (4.695)
x P(Certified_t —1) -1.971* -3.125%** 14.438
(0.957) (1.065) (13.513)
Linear term of NCL 0.147**  0.145*** 0.138*** 0.180***
(0.014) (0.014) (0.017) (0.028)
Number of observations 1083 1083 1083 760 205
Control variables Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes

Lxp < 1, % p< .05, ¥ p < .01

2 Standard errors in parentheses are clustered robust at city and the maximum nursing

care level of parents in all survey years.

3 In the estimation model, we also include age, age squared, a dummy variable taking
value one if the respondent is over the pension eligibility age, number of children,
household income, house ownership, amount of savings, and city-year fixed effects.
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Table 8: Effects of Instruments on Utilization of Formal Care

Working status

at age 54
or 1st interview

(1) (2) (3) . (4) | (5)

on-regular Regular
/self-employed
. worker
/not working

1{NCL > C3} 0.455** 0.142**  -0.774 -0.742 -1.454

(0.049)  (0.058)  (0.491) (0.590) (1.642)
1{NCL > C3}

x Capa(Tokuyo) 1.945 2.236 1.096
(1.562) (1.897) (5.981)

x Capa(Roken) 2.164* 2.174 5.591
(1.191) (1.946) (6.165)

x Capa(Tsusyo) 1.297 1.261 4.300
(0.844) (0.860) (3.839)

x P(Certified_t —1) 1.580 1.371 2.263
(1.687) (1.749) (8.996)
Linear term of NCL 0.071**  0.073*** 0.070*** 0.066**
(0.013)  (0.014) (0.017) (0.029)

Number of observations 1083 1083 1083 760 205

Control variables Yes Yes Yes Yes Yes

Individual FE Yes Yes Yes Yes Yes

Lk p < 1, % p< .05, ¥ p < .01

2 Standard errors in parentheses are clustered robust at city and the maximum nursing
care level of parents in all survey years.

3 In the estimation model, we also include age, age squared, a dummy variable taking
value one if the respondent is over the pension eligibility age, number of children,
household income, house ownership, amount of savings, and city-year fixed effects.
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Table 9: Effects of Instruments on Time Spent Providing LTC by Working Status at age 54
or_1st Interview

Non-regular /self-employed
/not working

(1) (2) (3) (4) (5) (6) (7) (8)
> 5h > 10h > 15h > 20h > 5h > 10h > 15h > 20h

1{NCL > C3} 0549 0323 0251 0332 -3.479* -3.388" -0.742  -0.302
(0.466)  (0.379) (0.380) (0.359)  (1.324)  (1.437) (1.070)  (0.944)

Regular worker

1{NCL > (3}
x Capa(Tokuyo) 2424 -0.189  0.043  -0.054 2229  -1.058  2.007  0.970
(1.727)  (1.467) (1.466) (1.458)  (4.087)  (3.898) (3.826) (3.480)
x Capa(Roken) 2184 -2.636* -2.472% -2.151* -10.983** 0374  -1.155  -0.446
(1.850)  (1.106) (1.156) (1.053)  (4.447)  (3.595) (2.403) (2.037)
x Capa(Tsusyo) 1876 -1.138" -1.174** -1.237**  -6.253*  -5.643* 2917  3.003

(0.835) (0.554) (0.522) (0.514)  (3.440)  (3.043) (2.451) (2.410)

x P(Certified_t—1) -1.307 -0.701  -0.470  -0.559 25.658"* 21.919* -1.078  -2.734
(0.925) (0.883) (0.889) (0.886)  (8.640)  (8.832) (3.086) (2.919)

Linear term of NCL 0.102** 0.052*** 0.051** 0.038***  0.129***  0.080** 0.051 0.033
(0.016)  (0.012) (0.012) (0.012) (0.040) (0.038)  (0.031)  (0.025)
Number of observations 716 716 716 716 198 198 198 198
Control variables Yes Yes Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes Yes Yes

Lk p < 1, % p < .05, ¥ p< .01

2 Standard errors in parentheses are clustered robust at city and the maximum nursing care level of parents
in whole survey years.

3 In the estimation model, we also include age, age squared, a dummy variable taking value one if the
respondent is over the pension eligibility age, number of children, household income, house ownership,
amount of savings, and city-year fixed effects.
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Table 10: Effects of Provision of Informal Care on Labor Force Participation (Non-regular;
Self-employed; and Not Working) at Age 54 or 1st Interview

Working Working Working Working
for pay > 5h/w > 10h/w > 20h/w

(1) (2) (3) (4) (5) (6) (7) (8)
FE FEIV FE FEIV FE FEIV FE  FEIV

Providing informal care -0.101** -0.112  -0.037 -0.030  -0.028 -0.043  -0.048 -0.143
(0.045)  (0.101) (0.049) (0.087) (0.047) (0.109) (0.040) (0.106)

Linear term of NCL 0.003 0.003 -0.002  -0.003 0.004 0.004 0.003 0.008
(0.008)  (0.009) (0.008) (0.008) (0.009) (0.010) (0.008) (0.010)
Number of observations 760 760 712 712 712 712 712 712
OverlD 0.40 0.55 0.58 0.90
pvalue” 0.90 0.91 0.88 0.38
DWH pvalue 12.67 15.18 15.18 15.18
F statistic for
weak identification Yes Yes Yes Yes Yes Yes Yes Yes
Control Yes Yes Yes Yes Yes Yes Yes Yes

Lk p < 1, % p < .05, ¥ p < .01

2 Standard errors in parentheses are clustered robust at city and the maximum nursing care level of
parents in whole survey years.

3 In the estimation model, we also include age, age squared, a dummy variable taking value one if the
respondent is over the pension eligibility age, number of children, household income, house ownership,
amount of savings, and city-year fixed effects.
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Table 11: Effects of Time Spent Providing LTC on Work Status (Working for Pay, Non-
regular; Self-employed; and Not Working), at Age 54 or 1st Interview

v @ ©® @ 6  © O O
FE FE-IV FE FE-IV FE FE-IV FE FE-IV
LTC > 5h/w -0.093*  -0.138
(0.054)  (0.151)
LTC > 10h/w -0.067  -0.340
(0.058)  (0.314)
LTC > 15h/w -0.092  -0.316
(0.068) (0.316)
LTC > 20h/w -0.100  -0.378
(0.077)  (0.391)
Linear term of NCL -0.002  -0.001  -0.004 0.000 -0.004  -0.000 -0.004 -0.000
(0.007)  (0.009) (0.007) (0.010) (0.007) (0.010) (0.007) (0.010)
Number of observations 716 716 716 716 716 716 716 716
OverID 0.16 0.25 0.21 0.25
pvalue” 0.75 0.35 0.44 0.46
DWH pvalue 6.66 4.01 3.76 3.09
F statistic for
weak identification Yes Yes Yes Yes Yes Yes Yes Yes
Control Yes Yes Yes Yes Yes Yes Yes Yes

Lk p < 1, % p < .05, ¥ p < .01

2 Standard errors in parentheses are clustered robust at city and the maximum nursing care level of

parents in whole survey years.

3 In the estimation model, we also include age, age squared, a dummy variable taking value one if the
respondent is over the pension eligibility age, number of children, household income, house ownership,
amount of savings, and city-year fixed effects.
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Table 12: Effect of Informal Care Provision on Working Status, Regular Worker Aged 54 or
1st Interview, Using Only NCL3 Dummy As Instrument

Regular Non-regular
worker /self-employed

(1) (2) (3) (4) () (6) (7) (8)
FE FEIV FE  FEIV FE FEIV FE  FEIV

Providing informal care  -0.075 0128  -0.027  0.032  -0.077  0.009  0.091  0.182
(0.058) (0.125)  (0.112)  (0.183) (0.108) (0.230) (0.090) (0.154)

Working Unemployed

Linear term of NCL -0.005  -0.026  -0.027** -0.033*  0.005 -0.003  -0.008 -0.017
(0.010) (0.018)  (0.010)  (0.018) (0.012) (0.025) (0.009) (0.011)

Number of observations 205 205 204 204 204 204 204 204
OverID . . . .
pvalue” 0.09 0.67 0.61 0.42
DWH pvalue 26.29 26.56 26.56 26.56
F statistic for

weak identification Yes Yes Yes Yes Yes Yes Yes Yes
Control Yes Yes Yes Yes Yes Yes Yes Yes

¥ <1, p < .05, ¥ p< 01

2 Standard errors in parentheses are clustered robust at city and the maximum nursing care level of
parents in all survey years.

3 In the estimation model, we also include age, age squared, the dummy variable taking value one if the
respondent is over the pension eligibility age, number of children, household income, house ownership,
amount of savings, and city-year fixed effects.
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Table 13: Effect of Informal Care Provision on Lagged Working Status (FE)

Non-regular /self-employed

/not working Regular worker

(1) 2) 3) (4) (5) (6)
Working ~ Working ~ Working ~ Working =~ Working =~ Working
at t att+1 at t + 2 at t att+1 at t +2
Providing informal care -0.118 -0.062 -0.102 -0.137 0.458*** -0.286***

(0.100)  (0.085)  (0.070)  (0.106)  (0.132)  (0.082)

Linear term of NCL 0.003 -0.003 0.022** -0.001 -0.050** 0.023
(0.018) (0.014) (0.010) (0.020) (0.022) (0.015)
Number of observations 242 242 242 68 68 68
Control variables Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes

Lkop < 1, % p < .05, ¥ p< .01
2 Standard errors in parentheses are clustered robust at city and the maximum nursing care level

of parents in all survey years.
3 In the estimation model, we also include age, age squared, the dummy variable taking value one
if the respondent is over the pension eligibility age, number of children, household income, house

ownership, amount of savings, and city-year fixed effects.
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A Appendix

A.1 Comparison with the Japanese Literature

Here, we comparing the results of this study with those of the Japanese literature sum-
marized in Table ﬁ In Japan, the studies directly analyzing the effect of informal care
on labor force participation are |[Yamada and Shimizutani| (2015]), Ishii| (2015)), and Moriwaki
(2016). Other studies estimate the effect of LTCI or nursing home capacity but do not di-
rectly estimate the effect of the provision of informal care on labor force participation. First,
while Yamada and Shimizutani (2015) and |Moriwaki (2016]) find that providing informal care
has a negative effect on male labor force participation, our study using exogenous variation
in the supply side of the eldercare market finds no effect. Additionally, our estimates of the
effect of informal care on female labor force participation are small compared to Yamada and
Shimizutani| (2015) and [Ishii| (2015). This is because we use different instruments compared

to theses studies.

33 We omit Wakabayashi and Donato| (2005) because it does not consider the endogeneity of informal care.
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A.2 Asset Level Imputation

In this paper, we use the imputed value of saving for our analysis in order to prevent sam-
ple omissions due to missing values. In this section, we explain the procedures for imputing
the savings variable. First, we show the structure of the JSTAR questionnaire with respect
to the savings variable and explain reasons why some saving values are missing. Then, we
explain the imputation procedures, which are a simplified version of the HRS method as
described in [Hurd et al.| (2016).

Finally, we compare the imputed saving values with the original saving values and the

imputed values from the harmonized JSTAR.

A.2.1 Questionnaire Structure of Savings Variable

The JSTAR has two types of interviews. One is the leave-behind (LB) questionnaire
interview and the other is a computer-assisted personal interview (CAPI). Respondents are
required to answer the LB questionnaire first, followed by the CAPI. Questions about savings
are asked in both questionnaires. Figure 15| shows the structure of questions with respect to
saving values, based on the structure of JSTAR 2007.

First, in the LB questionnaire, respondents are asked to answer questions on the ownership
and amount of savings for both the respondent and his/her spouse. The procedure is as

follows:
1. A respondent indicates the ownership of their savings. (Q32)
2. If answering “yes” in 32, respondents indicate the value of their own savings. (Q32-1)

3. If a respondent manages his/her assets together with their spouse (Q31) @, they move

to questions about his/her spouse’s savings information.

4. A respondent identifies the ownership of his/her spouse’s savings. (Q35)

34 Q31 asks “Do you manage your assets together with your spouse (or common-law spouse) or separately?”
and the answer choices are “1. together”; “2. separately”; “3. no spouse”; “4. don’t know”; and “5. refused.”
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Figure 15: JSTAR’s questionnaire structure of saving variable

Q32 (Ownership of saving: Respondent) Q32-1 (Value of saving: Respondent)
Do you have savings in your own name? About how much do you have in those accounts?
Answer 1. Yes - 1. About___yen

2. No 2. Don’t know
Leave-Behind 3. Don’t know

Questionnaire

If respondent manages his/her assets together with his/her spouse, ... (Q31: detail is below)
Q31 (Management of assets)
Do you manage your assets together with your partner or separately?
1. Together 2. Separately 3. No spouse
4. Don’t know 5.Refused
Q35 (Ownership of saving: Spouse) Q35-1 (Value of saving: Spouse)
Does your spouse have savings in About how much does your spouse have in those
Not Answer his/her own name? / accounts?
3 1. Yes 1. About___ yen
2. No 2. Don’t know
CAPI 3. Don’t know
Questionnaire
G-022-1 (Ownership of saving) G-022-2 (Value of saving) G-022-2-1 ~ 2-3 (Bracket question)
Do you have any savings? / About how much savings do you have? Do you have more/less than ___yen in
1. Yes 1. Approximately ___yen savings?
2. No 2. Don’t know 1. Yes
3. Don’t know 3. Refused — 2. No
4. Refused 3. Don’t know
4. Refused

5. If answering “yes” in Q35, a respondent indicates the value of his/her spouse’s savings.

(Q35-1)

If not answering the savings information in the LB questionnaire, a respondent is asked
to indicate household level savings in the CAPI. The procedure for the CAPI questions is as

follows:
1. A respondent indicates the ownership of any savings. (G-022-1)
2. If answering “yes” in G-022-1, a respondent identifies the amount of savings. (G-022-2)

3. If the savings value is not answered in G-022-2, a respondent is asked to answer the
savings value as a bracket question three times as described in Figure [15, G-022-2-1 ~
G-022-2-3.
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As a result of this procedure, we can obtain either the individual level (respondent and/or
spouse) savings variables (ownership and value) or the household-level savings variables
(ownership and value (or brackets)). Finally, using this information, we can construct the

household-level savings values as follows:
Case 1: continuous values;
Case 2: bracket values;
Case 3: only ownership;
Case 4: no information about ownership.

However, in Cases 2, 3, and 4, savings values are missing and cannot be used for our analysis.
Consequently, although the Harmonized JSTAR provides imputed values for savings for Cases

2 and 3, to be consistent, we impute the savings values for Cases 2-4. ﬁ

A.2.2 TImputation Procedures

We use the simplified version of the HRS method for imputing values for savings by using

cross-sectional variation >3 The outline of the imputation procedure is as follows:
Step 0: Constructing the HH level variables.

Step 0-1: Construct the HH level variables using LB questionnaire information.
Step 0-2: If there are missing values in the variables constructed above, merge those
with the variables surveyed in CAPI.

Step 1: Ownership imputation.

Step 1-1: Estimate the ownership imputation model using a binary logit model.
Step 1-2: Calculate the predicted probabilities of ownership.

Step 1-3: Draw random variables from the uniform distribution.

35 See the codebook of the Harmonized JSTAR at https://g2aging.org/startfile.php?f=codebooks/
Harmonized’20JSTARY20B. pdf for more details.
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Step 1-4: Assign ownership using the predicted probabilities and random variables.
Step 2: Bracket imputation.

Step 2-1: Estimate the bracket imputation model using an ordered logit model.
Step 2-2: Calculate the predicted probabilities in the j-th bracket.
Step 2-2: Draw random variables from the uniform distribution.

Step 2-2: Assign bracket j using the predicted probabilities and random variables.
Step 3: Value imputation

Step 3-a: Use nearest neighbor method for closed brackets

Step 3-a-1: Estimate the linear value imputation model.
Step 3-a-2: Calculate the predicted savings values.
Step 3-a-3: Define donor groups

Step 3-a-4: Assign the imputed values from the donor group.
Step 3-b: Use Tobit 25 method for upper open brackets

Step 3-b-1: Estimate the tobit value imputation model.

Step 3-b-2: Assign the imputed values from the estimated distribution.

In Step 0, we construct the household level variables such as the ownership, values, and
bracket values of savings using both the LB questionnaire and CAPI information. First, we
construct the household level savings ownership and values using individual level variables
surveyed in the LB questionnaire. If the individual level variables have missing values, we
merge those with the household level variables surveyed in CAPI. Then, we generate the
household level bracket values using CAPI variables. @ Finally, we obtain three house-
hold level variables (ownership, values, and bracket values) of saving and call these original

household level variables.

36 Here, for simplicity, we reconstruct the brackets as [0,500), [500,1500), [1500,00), with unit: JPY 10k.
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In Step 1, we impute the ownership of savings using the logit model. First, we regress the
original ownership on covariates using logit and obtain the predicted probabilities of savings
ownership, pit.@ Second, we draw a random variable, u;, from the uniform distribution,
U(0, 1], and assign ownership (= 1) if u;; < p;; and non-ownership (= 0) otherwise.

In Step 2, we impute the bracket value of savings using an ordered logit model. We
regress the bracket categories on the covariates using an ordered logit model and obtain the
predicted probabilities of being in the j-th bracket, p;;;. Then, we calculate the cumulative
probabilities for each bracket, P;;; = Ei:l pikt- Finally, we draw a random variable, vy, from
the uniform distribution, U(0, 1], and if P, ;_1; < vy < P,j;, we assign bracket j.

In Step 3, we impute the values of savings using two imputation methods depending on
the bracket values. There are two types of brackets: closed brackets, which have a closed
interval; and upper open brackets, which have an open upper interval. ﬁ For closed brackets,
we use the nearest neighbor (NN) method. First, we regress the savings values applying an
inverse hyperbolic sine transformation on the covariates using a linear regression model for all
households and obtain the predicted values for savings. Second, for each bracket, we define a
donor group from the households who report a value within the bracket of interest. Finally,
from the donor group, the reported value that is closest to the predicted value is assigned to
each household with missing continuous values and an original or imputed bracket.

On the other hand, for upper open brackets, we use the tobit 25 method. First, we regress
the logged saving values on covariates using the tobit model with a threshold that is the 25th
percentile of the savings value distribution. Second, from the estimated distribution, we
assign the imputed values for households with upper open brackets conditional on the given

bracket.

A.2.3 Imputation Results

Table shows the summary statistics for the original and imputed savings values for

each wave. The column “original” shows the original savings values, “ours” shows the values

37 We use female dummy, age, age squared, education dummies, marital status dummies, number of
children, and municipality dummy variables as covariates.
38 Here, [0,500) and [500,1500) are the closed brackets and [1500,00) is the upper open bracket.
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imputed by our method, and “H-JSTAR” shows the values imputed by the Harmonized
JSTAR. The unit of saving values is ten thousand yen. In all waves, we recover the 1.5 times
observations as original values. Figure illustrates the distributions of the values. The
blue solid lines indicate the distribution of the original values, and the red and green dashed
lines show our and Harmonized JSTAR imputed values, respectively. Comparing the red
and blue lines, the distributions of our imputed variables have roughly similar forms to the

distributions of the original values.

Table 15: Summary statistics of original and imputed savings values

Statistics Original Ours H-JSTAR  Statistics Original Ours H-JSTAR

2007 2011
observations 2479 4189 3170 Observations 2861 5319 4234
mean 8500.299 7604.792  10605.29 mean 12035.36  9759.859 14236.54
sd 14624.14 12382.25  15493.07 sd 191121.7  140290.6 160289.3
min 0 0 0 min 0 0 0
pl0 0 0 0 pl0 0 0 0
p25 1000 400 1500 p25 500 300 1000
p50 4000 3000 5000 ph0 3000 3500 5000
p75 10000 10000 14000 p75 10000 10500 14000
p90 21000 21600 30000 p90 20000 21000 30000
p95 30000 27400 37000 p95 30000 26000 40000
p99 70000 50680 75000 p99 65000 50000 90000
max 300000 300000 300000 max 10000000 10000000 10000000

2009 2013
observations 2574 4540 3369 Observations 2495 4370 3143
mean 8173.161 7039.629  9940.331 mean 9935.158 8621.014  11712.59
sd 15798.98 12629.73  16706.41 sd 22306.74  17644.23 17876.77
min 0 0 0 min 0 0 0
pl0 0 0 0 pl0 0 0 0
p25 440 100 1000 p25 1000 250 1000
p50 3000 2300 5000 p50 4000 4000 6000
p75 10000 10000 13000 p75 10100 11200 15000
p90 20000 20000 25000 p90 25000 22000 30000
p95 31500 25000 40000 p95 40000 28400 40000
p99 60000 50000 62000 p99 75000 60000 80000
max 400000 400000 400000 max 500000 500000 270000

! Unit: 1k yen
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Figure 16: Distributions of original and imputed savings values
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