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Abstract 

 

In Japan, the number of elderly households, especially elderly single households and 

elderly households without children, is increasing. The demand for formal long-term care 

in such households is expected to increase in the future. Using the Japan Household 

Panel Survey (2004-2015), we examine the relationship between long-term care (LTC) 

facilities and the residential mobility of households headed by people aged 60 or older. 

Considering that residential mobility of the elderly is a rare event, the logit models of 

residential mobility are estimated based on housing tenure. Among movers, single male 

renters without children, and renters without children headed by people aged 75 or older 

tend to move to the cities where LTC facilities are adequate. On the other hand, owners 

with children living in large and expensive houses over a long period and in cities with 

more private nursing homes tend to remain in their residence. 
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1. Introduction 

 

According to the Japan Policy Council (2015), in the Tokyo metropolitan area (greater 

Tokyo area including Chiba, Saitama, and Kanagawa Prefectures), there will be a 

significant shortfall in the number of long-term care (LTC) facility beds by 2025 as the 

population aged 70 or older increases. Based on their forecasts, compared to 2015, 

nation-wide LTC demand will increase by 32.3% by 2025. It will increase by 45% in the 

Tokyo metropolitan area alone. Therefore, the council proposed that elderly households 

in the Tokyo metropolitan area that want to relocate should move to cities with sufficient 

LTC facilities, before they start to require long-term care. The National Institute for 

Research Advancement (2010) also proposed moving elderly households to places where 

medical and LTC facilities are concentrated. However, researches of the mobility of 

elderly households in Japan are scarce. Therefore, we need to know what type of elderly 

households actually move.  

In Japan, the number of households where the elderly not living with their children, 

including households consisting of a single person and couples without children, is 

increasing. (Ministry of Health, Labour and Welfare 2012 see Figure 1). In 2012, such 

households accounted for 53.6% of those headed by individuals aged 65 and above 

(households consisting of elderly singles and couples accounted for 23.3% and 30.3%, 

respectively). Such households cannot expect informal care from their family and expect 

to rely on formal care.1 Furthermore, according to the population census, the lifetime 

non-marriage rate, which is defined as the ratio people who have never been married 

until 50 years old, increased for the past two decades2 and the number of single elderlies 

is forecasted to increase in the future. Single elderly households cannot expect to receive 

assistance from their children when they become too frail or disabled. Even if there are 

                                                   
1 According to Hanaoka and Norton (2008) and Bonsang (2009), informal care by 

children and formal nursing care are substitutes for each other. 

2 Lifetime non-marriage rate of male is 9% in 1995 and increased 14.4 percentage points 

to 23.4% in 2015. For females, it is 5.1% and increased by 9 percentage points to 14.1%. 

Source:  

http://www.ipss.go.jp/syoushika/tohkei/Popular/P_Detail2015.asp?fname=T06-23.htm 

(accessed: May 15, 2017) 

http://www.ipss.go.jp/syoushika/tohkei/Popular/P_Detail2015.asp?fname=T06-23.htm
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children, the chances that single elderlies will receive assistance from their children are 

limited if their children live at a far-off place. According to a survey by Cabinet office of 

people aged 55 years or older, 42.9% of males and 55.1% of females want to move to a 

place with LTC or medical facilities when they need LTC.3 Therefore, as the number of 

single elderly households increases, the demands for formal nursing care services at LTC 

facilities will increase. Such households might move to cities with sufficient LTC 

facilities, before they require nursing care. 

 

< Figure1 around here > 

 

However, it is well known that the residential mobility rate is low in Japan. According 

to the latest 2013 “Housing and Land Survey of Japan,” the total annual residential 

mobility rate was about 6%, 2% by owners and 13% by renters between 2008 and 2013. 

If we focus on households headed by someone aged 60 or older, the overall residential 

mobility rate is 1.5% with 0.5% moving from owner-occupied housing and 5.6% from 

rental housing. In contrast, relatively high residential mobility rates are common in the 

U.S.; the overall residential mobility rate between 2014 and 2015 was 11.6%, nearly 

twice of Japan’s rate, with 5.1% moving from owner-occupied housing and 24% moving 

from renter-occupied housing.4 The US mobility rate for households headed by people 

aged 60 or older is 4.5%, triple that of Japan.  

Previous studies examined the reasons for this low mobility rate in Japan. Regarding 

owner-occupiers, Seko, Sumita and Naoi (2012) showed that under the recourse loan 

system in Japan, housing equity constraints and negative income shocks significantly 

deter own-to-own residential moves. As for rental housing, Seko and Sumita (2007a) 

found that the Japanese Tenant Protection Law (JTPL) lowers the mobility of renter 

households. Less is known about age-specific mobility, a significant oversight in a nation 

where 26% of the population is over the age of 65 years.  

                                                   
3 Cabinet office (2007), “Survey of the Health of the Elderly in 2007,” (in Japanese: 

Koureisha no kenkou ni kannsuru ishiki chousa), 

http://www8.cao.go.jp/kourei/ishiki/h19/kenko/zentai/index.html (accessed: March 13, 2018)  
4 United States Census Bureau (2015) “Geographical Mobility: 2014 to 2015 ” 

https://www.census.gov/data/tables/2015/demo/geographic-mobility/cps-2015.html 

(accessed: April 13, 2017) 

http://www8.cao.go.jp/kourei/ishiki/h19/kenko/zentai/index.html
https://www.census.gov/data/tables/2015/demo/geographic-mobility/cps-2015.html
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Among elderly movers, there are some studies about the determinants of the mobility 

of elderly households and the factors that prompt them to move, such as separation from 

or death of a spouse (Feinstein and McFadden, 1989; Venti and Wise, 1989; Angelini and 

Laferrre, 2012), retirement (Ermisch and Jenkins 1999), geographic distribution (Banks 

et al., 2012), housing price volatility (Banks et al., 2010), property tax levels (Shan, 2010), 

and the distance from children’s residence (Painter and Lee, 2009; Lee and Painter, 2014). 

As for the mobility of elderly and their neighboring environment of long-term care, 

previous studies have examined the relationship between the relocation of elderly 

households and LTC facilities based on the Japanese city-level aggregated data, finding 

that elderly moved to cities where LTC facilities are adequate (Nakazawa, 2007, 2017; 

Kawase and Nakazawa, 2009; Nakazawa and Kawase, 2011). While Nakazawa (2007) 

relied on data for the Tokyo metropolitan area only from 2000-2005 and Nakazawa 

(2017) expanded data from 2005-2010, Kawase and Nakazawa (2009) and Nakazawa and 

Kawase (2011) expanded the analysis of Nakazawa (2007) to the national level for the 

same period and reached similar conclusions.  

However, there are few studies using Japanese household-level datasets. Kojima 

(2013) examined the mobility of elderly households using the 7th National Survey on 

Migration in 2011. As for the factors favoring elderly mobility, “not married”, “not living 

in owned house”, and “having an experience living in two or more prefectures” are 

important variables. Socio-economic factors in the region such as number of hospitals, 

clinics, and at-home LTC offices did not influence elderly mobility. The study, however, 

lacked variables related to economic factors such as income and household assets. 

Moreover, the study did not distinguish between housing tenure and pooled the owner-

occupied housing and rental housing samples together. Moreover, this study ignores LTC 

facility variables. The parameter estimates thus found, by omitting important variables 

and ignoring differences in tenure, may not be reliable.  

We would like to test the hypothesis that elderly households with low ability of nursing 

care within the households, such as households without children, move to other 

municipalities where LTC facilities are adequate. To test the hypotheses, we estimate 

the models of mobility of elderly households by using the household panel survey and 

city-level LTC facilities data from 2004 to 2015. We conducted this analysis based on the 
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sample grouped by housing tenures and by households with or without children. We do 

so because housing tenure and having at least a child may be related to the bequest 

motive and influence the likelihood of needing formal nursing care when someone 

becomes frail or disabled. Many studies suffer from the scarcity of mover samples. The 

present study also suffers from the same problem. However, this study tries to 

circumvent the biases caused by the rare nature of mobility by using the rare event 

logistic model, which is common in epidemiology, but has not been used in previous 

studies on the residential mobility of elderly households. 

We find the following results. Among movers, single male renters without children and 

renters without children headed by people aged 75 or older tend to move to the cities 

where LTC facilities are adequate. On the other hand, owners with children living in the 

large and expensive houses for a long period and living in cities with more private 

nursing homes tend to remain in their residence. 

The remainder of the study is structured as follows. The next section (Section 2) briefly 

introduces the LTC system in Japan. Section 3 presents a simple model and Section 4 

examines the data used in this study. Section 5 discusses the estimation results, while 

the final section (Section 6) presents our conclusions. 

 

2. Background of long-term care in Japan 

 

Japan’s LTC system experienced a drastic change following the introduction of the 

public LTC insurance program in 2000 (Campbell and Ikegami, 2000; Tsutsui and 

Muramastu, 2005, 2007; Olivares-Tirado and Tamiya, 2014). This program has four 

objectives. The first objective is to reduce the burden of home care of the elderly 

traditionally borne by women. The second objective is to increase the transparency of the 

relationship between benefits received and premiums paid. The third objective is to 

integrate the divided systems of health, medical, and welfare services operating 

independently to provide a means for customers to receive comprehensive services from 

a variety of institutions. The last objective is aimed at reducing medical expenditures 

and the number of “social hospitalization” cases where elderly were hospitalized simply 

because of a lack of viable alternatives due to separation of LTC from health insurance 
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coverage.  

The new scheme widens the range and number of care receivers and provides both in-

home services (at-home care) and services at facilities (institutional care). The LTC 

insurance covers people older than 65 who are in need of LTC services and those 

diagnosed with specific diseases. To use the services, the insured person needs to be 

certified as “requiring long-term care” by the local municipality, based on an assessment 

of the amount of required care.5 The insured are free to use elderly care from any 

provider, subject to a 10% self-burden of officially fixed prices specific to each type of care 

service although there is a limit to the amount of care that is covered by the insurance 

scheme.  

At-home care services include: (1) home-visit services (bathing, rehabilitation, day 

rehabilitation, nursing care, day service, leasing of welfare devices, and so on); (2) short-

stay service/short-stay care; (3) in-home medical care management counseling; (4) care 

service for the elderly with dementia; (5) care service provided by for-profit private homes 

for the elderly; (6) allowance for purchase of welfare devices, and; (7) allowance for home 

renovation (handrails, removal of obstacles, and so on) (Noguchi and Shimizutani, 2007). 

Institutional care services are offered by the following facilities (Olivares-Tirado and 

Tamiya, 2014): (1) LTC welfare facilities for the elderly (special nursing homes for the 

elderly); (2) LTC health facilities for the elderly (geriatric health care facility); (3) LTC 

medical facilities for the elderly (geriatric medical care facility); and (4) private nursing 

homes.6  

The LTC welfare facility is defined as a facility with a capacity for 30 residents and 

over, offering 24-hour services related to daily living needs with no limit on residential 

duration. Public or non-profit social welfare corporations operate these facilities. 

According to the Ministry of Health, Labour and Welfare, as of 2013, there was a waiting 

list of 52,000 elderly people for such facilities.7 LTC welfare facilities can admit elderly 

                                                   
5 The conditions requiring long-term care range from mild to serious in a multistep 

approach while the eligibility degree ranges across seven levels. 
6 Some nursing homes are not certified as residential facilities in the LTC insurance 

system (Kondo, 2016). These uncertified facilities are not considered in our analysis 

because it is difficult to ascertain their capacity. We omit rental housing with services for 

elderly from the analysis due to the small number of such housing during the observation 

periods. 
7 Nihon Keizai Shinbun, March 25, 2014. 
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living outside of the cities where the facility is located, but give preference to local 

residents. Therefore, it is virtually impossible for non-residents to enter such LTC 

welfare facilities due to high demand. To reduce applications from elderly people not in 

need of institutionalized care, only those certified as care level 3 or above can apply since 

the April 2015 amendment of the long-term care insurance act. 

The second type of facility, the LTC health facility, is for rehabilitation and recovery 

from illness and injury. This facility provides nursing care, long-term care under the 

supervision of medical management, functional training and other necessary medical 

treatment, and assistance in daily living to its residents. This facility differs from LTC 

welfare facilities in not providing life-long nursing care. 

The third type of facility, the LTC medical facility, also includes sanatorium-type wards 

as well as a ward for elderly patients with dementia, and hospitals with enhanced LTC 

service provision. Medical care per se is not included in the LTC program, but instead is 

offered under the national healthcare system. However, since 2011, the government has 

been phasing out this type of facility and they will be shut down by FY 2020. 

While only public or non-profit social welfare corporations can operate LTC facilities, 

private nursing homes can be operated by private companies. They can be grouped into 

several types depending on the services that they provide. In general, residents need to 

pay the deposit and rent to enter the home. There are several ways to pay the rent, such 

as monthly payments or lump sum payments for a fixed period. Although the amount of 

the deposit and rent to enter the private nursing home depend on the facility, they are 

generally more expensive than LTC welfare facilities.  

Figure 2 depicts the transition of the average number of beds at LTC facilities of cities 

from 2005-2014. The number of beds at LTC welfare facilities, LTC health facilities, and 

private nursing homes has increased since 2011. However, the number of LTC medical 

facilities, hospitals, and clinics has decreased due to mergers. According to Maeda (2015), 

the integration of medical functions into large hospitals has progressed in 2003-2013 and, 

as a result, the number of small hospitals and clinics is decreasing. Overall, this 

consolidating trend may be contributing to a more efficient use of medical resources and 

may improve the quality of care, but at the cost of convenient access for patients.  

People older than 65 years who are in need of LTC services can choose both 

institutional care and at-home care services. In this study, we hypothesize that the 
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availability of institutional care facilities is more important as a determinant of the 

residential mobility of elderly households than at-home care offices. This is because 

people can choose the at-home care offices option irrespective of city or prefecture 

boundaries. Furthermore, according to the studies of city-level aggregated data by 

Kawase and Nakazawa (2009) and Nakazawa and Kawase (2011), institutional care LTC 

facilities generate strong magnetic effects on migration of the elderly. Especially, LTC 

welfare facilities and private nursing home are important as determinants of residential 

mobility of elderly households. Therefore, we choose the LTC welfare facilities and 

private nursing homes as the explanatory variables to analyze the residential mobility 

of the elderly households based on the household-level micro data. 

 

3. Model and estimation method 

 

3.1 Model 

In this section, we describe the theoretical model used to analyze the data. We define 

Vit
P as the indirect utility function of the ith household at time t at present location P and 

Vit
N as the indirect utility function of the same household at the new location N, where 

the household will move. If the utility at the new location is greater than the present 

location such as in equation (1), the household will move.  

V𝑖𝑡
P(𝑌, 𝑊, 𝑋, 𝑅𝑃𝑃, 𝐴𝑃) < 𝑉𝑖𝑡

𝑁(𝑌, 𝑊, 𝑋, 𝑅𝑃𝑁, 𝐴𝑁)  (1) 

where Y is the real household income, W is the real household wealth, X is the vector 

of the household’s characteristics, RPP is the ratio of rental and housing prices at the 

present place P, and RPN is the same ratio at the new place where the household moved, 

AP is the vector of the amenity at the present location, and AN is the same vector at the 

new location. We assumed that LTC institutions are included in this amenity. 

   The latent variable, Mit
∗ , as the difference of the utility and specify the function is 

defined as follows: 

M𝑖𝑡
∗ = 𝑉𝑖𝑡

𝑁 − 𝑉𝑖𝑡
𝑃 = 𝑉(𝑌, 𝑊, 𝑋, 𝑅𝑃, 𝐴) (2) 

If Mit
∗ > 0, the household will move to a new location, otherwise the household will stay 

at the present residence. RP is the difference of the rental price ratio, RP = 𝑅𝑃𝑁 − 𝑅𝑃𝑃 

and A is the difference of the amenities, A = AN − 𝐴𝑃. For RPN and AN, assuming that 

households move within the larger region, we use averages of the neighboring 

prefectures or cities where the household could relocate.  
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We simply assume Mit
∗  as the following linear function: 

Mit
∗ = 𝛽1𝑌𝑖𝑡−1 + 𝛽2𝑊𝑖𝑡−1 + 𝛽3𝑋′𝑖𝑡−1 + 𝛾1𝑅𝑃𝑖𝑡−1 + 𝛾2𝐴𝑖𝑡−1 + 𝑢𝑖𝑡 (3) 

Households decide on relocation based on the information from the previous year. The 

parameter of interest, γ2, would have a positive value if the household moves to a new 

place after the comparison between the present and the new place and it would have a 

negative value if the household remains in the present house. We use the following 

indicator for the latent variable Mit
∗ ; it is 1 if the household moves and zero otherwise. 

Mit =  {
1 ∶ 𝑀𝑖𝑡

∗ > 0

0 ∶ 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
   (4) 

We assume that error term of equation (3), uit , independently follows logistic 

distribution and thereby estimate the parameters of the equation. 

 

3.2 Estimation method 

 

  As we will see in the later section, residential mobility is a very rare event. Therefore, 

to estimate the binary choice model to explain residential mobility, we employed the logit 

model suitable for rare event data. 

King and Zeng (2001) showed that the parameter estimates of the logit model based 

on the rare event data have a bias that underestimates the probability of an event 

occurring Prob(y=1) and overestimates that of a non-occurring event Prob(y=0). Event 

per explanatory variables (EPV) is used to show the reliabilities of the estimated logit 

models and EPV less than 10 is cautioned to interpret the estimated coefficient because 

some biases are included in the estimates in the positive or negative directions in the 

literature of epidemiology (Peduzzi et al., 1996; Ottenbacher et al., 2004). 

To reduce these biases, two methods are proposed in the literature: corrective methods 

and preventive methods (Maalouf, 2011). For the corrective method, prior correction 

method through an endogenous sampling based on y is proposed (King and Zeng, 2001). 

For the preventive methods, Firth (1993)’s model is used in previous studies (Zeng et al., 

2013; Lin et al., 2013). To circumvent the problems caused by the small EPV, we used 

the preventive method proposed by Firth, maximizing the penalized log likelihood 

function to estimate parameters: 
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ln 𝐿(𝛽|𝑦, 𝑥) = ∑ (
𝑒𝑥𝑖𝛽

1 + 𝑒𝑥𝑖𝛽
)

𝑛

𝑖=1

+
1

2
ln |𝐼(𝛽)| (5) 

where 𝐼(𝛽)  is the information matrix and this corresponds to the log posterior 

distribution with Jeffry’s prior in the Bayesian statistics.  

 

4. Data  

 

4.1 Japan Household Panel Survey 

 

The “Japan Household Panel Survey” (JHPS/KHPS) is used to estimate the model. This is a 

combination of the former “Japan Household Panel Survey” (JHPS) and “Keio Household Panel 

Survey” (KHPS), which were previously conducted and managed as separate surveys. 8  The 

characteristics of the surveys, such as the data structure and samples, are as follows.  

The KHPS began in 2004 and surveyed 4005 households and the JHPS began in 2009 for 4,000 

households. In both surveys, households are selected through stratified two-stage sampling. Although 

the survey subjects of the KHPS include men and women aged 20 to 69 and those of the JHPS include 

men and women aged 20 or above, the demographic characteristics of the survey responses are 

representative of Japanese households. Even though the sampling populations overlap, ultimately, 

there is no overlap of KHPS and JHPS respondents. The two data sets have been combined since 2015 

as the JHPS/KHPS since they contain questions that are the same or similar. 

Drawing on JHPS/KHPS, we constructed a household sample limited to those headed 

by someone aged 60 years or older and not living with their parents. Although an elderly 

household in Japan’s public statistics is defined as one headed by an individual over 65 

years old, in our sample, those with heads of households who are 60 years old or above 

are considered elderly households. This is because in many companies, a regular 

employee’s mandatory retirement age is 60.9 Moreover, this lowering of the threshold 

age of the elderly provides a larger sample. To exclude those caring for their parents, we 

                                                   
8 Panel Data Research Center at Keio University (2016) 
9 The mandatory retirement age at 80.7% of the companies is 60 years old according to the 

survey of Ministry of Health, Labour, and Welfare, General Survey on Working Conditions 

in 2016 (in Japanese: Shuurou jouken sougou chousa), 

http://www.mhlw.go.jp/toukei/itiran/roudou/jikan/syurou/16/index.html (accessed on April 

14, 2017) 
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exclude the households in which either spouse’s parents co-reside.  

  However, we do not exclude households where heads of household live together with 

their working children although Banks et al. (2012) treated such a household separately. 

We included such households to increase the number of movers in the sample. However, 

we try to control the effects on the parameter estimates by including the dummy 

variables of co-residence with their children.  

  The households whose heads had died are treated as attritioned samples, while such 

households where spouses continue to answer the questionnaire are included in the 

sample as the same households.    

The overall numbers of the households and observations in the survey are 10,339 and 

61,287, respectively. Among them, the numbers of the households headed by people aged 

60 or over and corresponding observations are 3,347 and 16,840, respectively. In these 

samples, after omitting the households living with their parents (number of observations 

is 1,627) the total number of households is 15,619 (owners: 13,635, renters: 1,984). We 

include the samples of missing cases and use them by including the missing category of 

the dummy variables in the model.   

 

4.2 Determinants of residential moves 

 

  We used three kinds of variables to explain the mobility of the elderly households: 

housing attributes, household attributes, and location. However, as we will explain later, 

there is a trade-off between the number of variables used to explain the mobility and 

biases included in the model due to the exceptional nature of the mobility of elderly 

households. We need to limit variables used in the model to decrease the biases in the 

parameters of the model. 

We use the following variables for housing characteristics: The number of rooms in the 

current residence is used for the scale of housing instead of the floor space because floor 

space includes more missing observations. Dummy variables are used to represent the 

types of housing: detached housing, condominium, town housing, and wooden apartment. 

For owned houses, we use the owner’s self-reported current value of the house reported 

in the survey for the housing price. For renters, monthly rent is used to measure the cost 
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of living. 

As for household attributes, we use residential spell, i.e., duration of living in the 

current housing, as a determinant of residential moves. This variable is used to represent 

the transaction costs of residential moves (Angelini and Laferrre, 2012). As the 

residential spell becomes longer, transaction cost becomes larger because number of 

things would increase. We also use the household head’s age to represent the life cycle of 

the households. Household income and savings, deflated by the consumer price index 

(2010=100, Tokyo), are also used to capture household economic attributes. For the 

household head’s employment status, we used the dummy of the retirement of household 

head. As noted in Speare and Meyer (1988), elderly people typically pass through three 

stages when mobility is likely; the first stage is retirement because there is no longer a 

need to be near the workplace. 

Dummy variables of marital status of household head, the numbers of household 

members, and the number of children are used to represent the basic characteristics of 

the household. These numbers include both members who reside in the same housing 

and those who do not. To represent households with a single occupant, we also use a 

single member household dummy variable. These dummy variables represent the 

potential ability of a household to take care of other members of the household. In 

addition, residential mobility is often driven by demographic changes in households 

(Venti and Wise, 1989; Feinstein and McFadden, 1989). We use the dummy variables to 

represent households that experienced changes since the start of the survey in 2004. The 

dummy variable of university graduates among household heads is used to measure their 

permanent income. Subjective health condition is used to control the household head’s 

health risk (Angelini and Laferrre, 2012). 

  Regarding locations, we use variables based on cities where respondents live because 

we cannot use the exact address of respondents and can only use the city name where 

they reside. We use the city size dummy variables for households living in a large city 

and a medium-sized city to control for possible geographic differences in mobility 

behavior. The difference of the relative ratio of rental and housing prices of the location 

RP = 𝑅𝑃𝑁 − 𝑅𝑃𝑃 is calculated from the rental and land price indices. For 𝑅𝑃𝑁, the log of 

the ratio of rental to land price index of neighboring prefectures is used and for 𝑅𝑃𝑃, the 



13 

 

log of the ratio of rental to land price index of the prefecture where the housing is located 

is used.10 The difference of these ratios is used for determining RP. Eight regional 

dummy variables are used to represent the regions of the location of housing.11 For 

urban amenities, we used several variables, such as number of parks, schools, climate, 

and so on, but those variables are not significant and showed a high correlation among 

explanatory variables in the preliminary estimation, therefore we used the variables 

related to LTC facilities for the purpose of the paper.  

 

4.3 Measures of the availability of long-term care facilities 

 

For the amenity variable A of the city in equation (3), the differences in the number of 

beds per elderly at LTC facilities, clinics and hospitals in the cities are calculated. First, 

we defined the number of facility beds per elderly (𝑁𝐵𝑃𝐸) as follows: 

𝑁𝐵𝑃𝐸𝑖𝑗 =
NBij

𝑃𝑂𝑃65𝑂𝑉𝐸𝑅𝑖𝑗
 (6) 

where NBij is the number of facility beds in a municipality (including ward, city, town, 

village) j where the household i lives. 𝑃𝑂𝑃65𝑂𝑉𝐸𝑅ij is the population over 65 years old 

in the city j where the household i lives. This is used in the previous studies (Nakazawa, 

2007; Kawase and Nakazawa, 2009; Nakazawa and Kawase, 2011) to represent the 

availability of the facilities in the city. 

Next, the average number of elderly facility beds in neighboring prefectures is 

calculated as follows: 

                                                   
10 Since rent and price are measured as indexes rt and pt, the absolute level of the ratio is 

meaningless (Gallin 2008, p.641). Therefore, we re-specify as follows. We posit that RB and PB are 

the rent and price in the base year t = B and rt and pt are the rent and price indices based on 1 at 

the base year t=B. As for the rents and prices at year t, Rt = 𝑟𝑡 ∙ 𝑅𝐵 and Pt = 𝑝𝑡 ∙ 𝑃𝐵. We take the 

logarithm of Rt/𝑃𝑡: ln(𝑅𝑡/𝑃𝑡) = ln((𝑟𝑡 ∙ 𝑅𝐵)/(𝑝𝑡 ∙ 𝑃𝐵)) = ln (𝑟𝑡/𝑝𝑡) + 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡. Here constant is 

ln (𝑅𝐵/𝑃𝐵 ). The log ratio of rent and price indices ln( rt / pt ) captures the movement of the ratio of the 

rent and price of the location. We assume the constants of neighboring municipalities are same and 

constants are assumed to be cancelled to capture differences with neighboring municipalities. 
11 Forty-seven prefectures are generally grouped into eight regions: Hokkaido (Hokkaido), Tohoku 

(Aomori, Iwate, Miyagi, Akita, Yamagata, and Fukushima), Kanto (Chiba, Ibaragi, Gunma, Tochigi, 

Saitama, Tokyo, and Kanagawa), Chubu (Niigata, Toyama, Ishikawa, Fukui, Yamanashi, Nagano, 

Gifu, Shizuoka, and Aichi), Kinki (Mie, Wakayama, Nara, Osaka, Kyoto, Shiga, and Hyogo), Chugoku 

(Tottori, Shimane, Okayama, Hiroshima, and Yamaguchi), Shikoku (Kagawa, Ehime, Tokushima, and 

Kochi), Kyushu (Fukuoka, Saga, Nagasaki, Kumamoto, Kagoshima, Miyazaki, Oita, and Okinawa). 
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𝑁𝐵𝑃𝐸̅̅ ̅̅ ̅̅ ̅̅ =
1

2
(𝑊 × 𝑁𝐵𝑃𝐸 + 𝑊2 × 𝑁𝐵𝑃𝐸) (7) 

where W is the spatial weight matrix indicating the neighboring prefecture where the 

household i in city j is located12 and 𝑁𝐵𝑃𝐸 is a vector including 𝑁𝐵𝑃𝐸𝑖𝑗. The first term 

in the parenthesis is the average 𝑁𝐵𝑃𝐸 of the neighboring prefecture. The next term is 

the average 𝑁𝐵𝑃𝐸 of the next neighboring prefecture.13 We use the average of those two 

terms to measure the level of 𝑁𝐵𝑃𝐸 in the neighboring regions. Because mover households 

tend to search for dwellings within their prefectures (Table 3 and 4) and if they move out of the 

prefecture, they tend to move to prefectures within their region, we report estimation results for 

adjacent prefectures. 

  We also calculate alternative measures to capture the mobility within the cities where 

elderly households live. Alternative measures of the density of the LTC facilities are 

calculated to check robustness as follows: 

𝑁𝐵𝑃𝐸̅̅ ̅̅ ̅̅ ̅̅ 𝑑 = 𝑊𝑑 × 𝑁𝐵𝑃𝐸 (8) 

Wd is the spatial weight matrix and (j, k) element of the matrix is the inverse of the 

distances between the central point14 of municipality j where the household i live and 

the central point of municipality k within d-km radius from the central point of  

municipality j, where d=20, 50, and 100 km respectively. All units that are observed 

within a d-kilometer radius are assumed to obtain the j-th row of Wd. In general, there is 

an inverse correlation between municipalities’ distance from the present residence and the 

likelihood of moving there. Considering this, the spatial weights matrix Wd  is based on the 

inverse of the distances between municipalities. To repeat, the row elements of spatial weight 

matrix are row-normalized. 

  Using the number of elderly facility beds in neighboring regions, the difference in the 

number of facility beds per elderly is calculated as follows. 

Difference of number of facility beds per elderly: 

ΔNBPEij  =  𝑁𝐵𝑃𝐸̅̅ ̅̅ ̅̅ ̅̅
𝑖𝑗 − 𝑁𝐵𝑃𝐸𝑖𝑗 (9) 

Difference of number of facility beds per elderly within 𝑑 km: 

                                                   
12 By convention, the diagonal elements of the spatial weights matrix are set to zero, and 

the row elements are standardized such that they add to one. 
13 To exclude the prefecture where the elderly households live, diagonal elements of the 

W2 are set to be zero. 
14 The central point of the municipality is defined as the place of the city hall locates. 
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ΔNBPEij
d =  𝑁𝐵𝑃𝐸̅̅ ̅̅ ̅̅ ̅̅

𝑖𝑗
𝑑 − 𝑁𝐵𝑃𝐸𝑖𝑗 (10) 

We estimated the model of Equation (3) with A including Equation (9) as the baseline 

model and estimated Equation (3) with A including Equation (10) for the robustness 

checks because we could cover the majority of the destinations where the household 

moved to. We calculated those differences for three distances: d= 20 for mobility within 

the city or neighboring cities. d= 50 for mobility within the prefecture or neighboring 

prefectures, d=100 for mobility within the eight regions. The measures are calculated for 

LTC welfare facility and private nursing homes.  

We obtained population data from the Statistics Bureau, “Report on Internal 

Migration in Japan” that provides basic resident registration information for each 

municipality. 15  For LTC facilities, we consulted the “Survey of Institutions and 

Establishments for Long-term Care.”16 We arrived at the number of private nursing 

home beds from the “Survey of Social Welfare Institutions.”17 

The difference of number of beds is calculated for each municipality from 2003 to 2014 

and merged with the household-level panel data set “JHPS/KHPS.” This survey asks 

respondents to answer questions about the previous year so we merged the 2003 

municipality data with JHPS 2004, and so on. 

 

4.4 Descriptive statistics 

 

We employ households as the unit of analysis. For purposes of our analysis, we define 

the household head as the major income earner of the respondents in the household and 

we assume that the household head makes the household’s decision. Thus, the 

characteristics of household heads are a proxy for household characteristics.  

Table 1 shows the housing tenure distribution by age of the household head. 

                                                   
15 Statistics Bureau, “Report on Internal Migration in Japan” (in Japanese: Jumin kihon 

daicho ni motoduku jinnko, jinnko doutai oyobi setaisu chousa ) 
http://www.stat.go.jp/english/data/idou/index.htm (accessed on June 6, 2016) 
16 Ministry of Health, Labour and Welfare, “Survey of Institutions and Establishments for 

Long-term Care” (in Japanese: Kaigo sabisu shisetu jigyousho chousa), 
http://www.mhlw.go.jp/english/database/db-hss/siel-index.html (accessed on June 6, 2016) 
17 Ministry of Health, Labour and Welfare, “Survey of Social Welfare Institutions” (in 

Japanese: Shakai fukushi shisetu chousa), http://www.mhlw.go.jp/english/database/db-

hss/sswi-index.html (accessed on June 6, 2016) 

http://www.stat.go.jp/english/data/idou/index.htm
http://www.mhlw.go.jp/english/database/db-hss/siel-index.html
http://www.mhlw.go.jp/english/database/db-hss/sswi-index.html
http://www.mhlw.go.jp/english/database/db-hss/sswi-index.html
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Households tend to live in rental housing while younger and later move to become 

owners. Therefore, the ratio of rental households is higher among those in their 20s and 

30s. After age 40, the ratio of owner-occupied housing steadily increases, reaching over 

85% for those in their 60s and above.  

 

< Table 1 around here > 

 

  Next, we move to the analysis of housing tenure transition. We divide the sample by 

household with children and without children. Our category of households with children 

is defined as the households having at least a child and does not distinguish between 

households that are living with their children or not at the time of the survey. Households 

without children are those households that had never had or raised children. 

 Table 2 tabulates the tenure transition of owner-occupied households. Households with 

children account for 67% of the total (=9,139/13,635). Attrition can be particularly 

serious here since respondents who moved between the two waves are dropped from the 

sample, and this means a decrease of the mover sample. To overcome this problem, we 

use data from the sample to identify those households who were dropped from the sample, 

but can confirm to have moved included in movers, and can confirm to have stayed 

included in stayers.18 Interviewees who moved to LTC facilities are included in mover 

households. Including those households, the mobility rate of households with and 

without children is 0.8%. There is no significant difference in the mobility rate between 

them. This similarity in behavior suggests that the bequest motive is not a dominant 

reason for owners to stay in their house because if it were, we would have seen a 

difference in mobility between those that have heirs and those that do not (Venti and 

Wise, 1989; Feinstein and McFadden, 1989; Ostrovsky, 2004). 

Households with children often move to owner-occupied housing in the same 

prefecture. The same tendency is also observed for households without children.  

 

                                                   
18 Interviewers have to code the reason why they could not contact a household. We include 

those households that could not be surveyed because they moved to an unknown address 

(Angelini and Laferrere, 2012). We included households as stayers who dropped out of the 

survey but remained at the house. See Naoi (2007) about the attrition bias for the 

household residential mobility model using KHPS.  
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< Table 2 around here > 

 

Table 3 shows the tenure transition of renter households. Renters are more mobile 

than owners. The mobility rates are about 6% and 5% for renters with and without 

children, respectively. Just as with owner movers, there is no significant difference in 

these mobility rates. However, the mobility rate of renters is about seven times as large 

as that of owners. For renter households, frequent transitions within the same tenure in 

the same prefecture are observed. As with owner households, more households without 

children are dropped from the survey because of missing information after they move 

than households with children. 

 

< Table 3 around here > 

 

Table 4 summarizes the descriptive statistics about owner-occupied households by 

owners with or without children.  

From the housing characteristic, owners with children live in a larger house or in a 

detached house. As for the characteristics of household heads, the average residential 

period is about 28 years in both sets of households and the average age of both household 

heads is about 68 years. Owner households with children are more likely to be married 

couples and have more family members than households without children. Owners with 

children have 2 children on an average.19 Owners with children are more likely to be 

retired than owners without children: 22% and 20%, respectively. More owner 

households without children experienced a decrease of household members since the 

start of the survey year, 2004, such as loss of spouse or divorce, compared to owner 

households with children. Subjective health conditions are measured from 0 to 4, with a 

larger value indicating a worse condition. The health condition of owners with children 

is better than that of owners without children: 1.6 for owners with children and 1.7 for 

                                                   

19  Children who are married and living independently might be considered as separate 

households and did not answer as part of respondents’ family members. To deal with these 

problems follow up questions were asked in the 2014 survey. We use this information, and 

corrected the numbers of children.  
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those without children, respectively.  

As for household income, savings, and housing wealth, households with children have 

more income and savings, and live in more valuable homes compared to those without 

children. While there are large differences in income between owners with children and 

without children, differences in savings are not as large. The differences in housing 

wealth are also not large.  

Regarding the LTC welfare facilities, there are no significant differences in the number 

of facility beds per elderly in cities where households with or without children reside. 

From the negative sign of the private nursing home, we could see that the households 

live in the cities where the number of beds of private nursing homes per elderly is 

adequate compared to their neighboring prefectures. As for city size, major cities have 

more households without children than those with children.  

 

< Table 4 around here > 

 

Table 5 summarizes the descriptive statistics of renters with or without children.  

As for the housing characteristics, Renters with children live in larger residences: the 

number of rooms is 4.1 and 3.3 for households with and without children, respectively. 

Renters live in smaller residences than owners. This corresponds to the difference of the 

structures of the housing: over 50% of renters live in condominiums and wooden 

apartments while ninety percent of owners live in detached housing. 

As for renter households’ characteristics, there is no difference in years of residence 

spell between renter households. The residential period is 18 years for households with 

or without children and overall shorter than owners. The age of the household head is 

about 67 years old for both households with and without children. The average number 

of household members is 2.5 and 1.6 for households with and without children, 

respectively. The average number of children is two. Renters without children are less 

likely to be married and there are more single households (presumably divorced): the 

ratio of married couples is 75.6% and 36.2% for the renters with and without children, 

respectively. The ratio of single households is 18% and 50% for renters with and without 

children, respectively. Comparing with owners, renters are less likely to be married and 
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include more single households than owners. The subjective health condition of renters 

with children is better than that of renters without children: 1.7 for renters with children 

and 1.8 for those without children, respectively. These tendencies are similar to both 

groups of owner households, but overall renters’ health conditions are worse compared 

to owners. 

Renters with children are richer in terms of real household income and saving. The 

annual real income is 4.43 million yen and 2.70 million yen, while savings amount to 

5.12 million yen and 3.55 million yen for households with and without children, 

respectively. Households with children pay more rent than those without children and 

live in more spacious and high quality residences such as detached housing.  

As for retirement status, more renters with children, 16%, are retired compared to 

renters without children, 13%. These ratios are lower than owner-occupied housing 

(21.8% and 20% for owners with and without children, respectively) and more renters 

keep working after turning 60 years old. We guess that renters need to work more to pay 

the rent on their housing. 

There are significant differences in the number of LTC welfare facilities and private 

nursing homes in cities where households with or without children reside. We could see 

that the neighboring prefectures of the city where renters live have adequate LTC 

welfare facilities from the positive sign. Renters without children live in cities where the 

neighboring prefectures of the city have more LTC welfare facilities than cities where 

renters with children live. As for the private nursing homes, we could see that the renters 

live in the cities where the number of beds of private nursing homes per elderly is 

adequate compared to their neighboring prefectures from the negative sign. 

 

< Table 5 around here > 

 

In summary, owners are less mobile and live in larger and higher-quality housing and 

are richer compared to renters in terms of income and savings. Compared to owners, 

more household heads of renters, especially those with children, continue working after 

age 60. Households with children have more family members and are richer than 

households without children irrespective of their housing tenure. As for the difference in 
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the number of LTC facility beds per elderly, we could not see large differences between 

households with children and without children in owner sample. From the renter sample, 

renters live in cities where neighboring prefectures have more LTC welfare facilities, 

especially renters without children. In the next section, we would like to see whether 

differences of the LTC facilities compared to neighboring regions influence mobility.  

For the following analysis, continuous variables, such as price, rents, income, and 

saving, are divided into dummy variables based on the quartile values calculated from 

the whole sample.20 Low category is less than first quartile (lower 25%), middle category 

is middle 50%,i.e., the second and third quartiles, and high category is the fourth quartile 

(upper 25%) to take into account the nonlinear relationship between the mobility and 

these variables. To include a greater percentage of the sample in the analysis, we created 

the missing dummy category. 

 

5. Estimation Results 

 

5.1 Baseline results 

 

Models for mover from owner-occupied housing 

Table 6 summarizes the estimation results of the model for movers with and without 

children from the owner-occupied housing. These models correspond to Equation (3) 

using Equation (9) as the amenity. Three models are estimated using two samples: 

sample based on households with children, and sample based on households without 

children. For each of these samples, three models are estimated for robustness checks 

for different levels of EPV: Model (a) is estimated without using any fixed effects to keep 

the EPV high, Model (b) includes the time fixed effects, and Model (c) includes time and 

eight regions’ fixed effects.  

Table 7 tabulates the estimated models for robustness check: Panel (A) shows the 

estimation results specified based on the level of the variables instead of using the 

dummy variables for income, saving, the number of rooms, housing price, and rent. For 

example, let us consider income Y, while dummy variables (𝑌𝑚𝑖𝑑𝑑𝑙𝑒 , 𝑌ℎ𝑖𝑔ℎ, 𝑌𝑚𝑖𝑠𝑠𝑖𝑛𝑔) are 

                                                   
20 These quartiles are tabulated in Table A.1. 
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used in Table 6. This formulation uses a large number of explanatory variables and leads 

to low EPV. To increase the EPV, models specified based on the level of the variable are 

also estimated, such as (𝑌, 𝑌𝑚𝑖𝑠𝑠𝑖𝑛𝑔). For each specification, three kinds of models are 

estimated like in Table 6 depending on the specification of the fixed effects. Panel (B) 

shows the models using three alternative distance measures of neighboring LTC 

facilities for robustness check. Here, only the estimated coefficients of the LTC facilities 

are reported due to limited space.  

We discuss the estimates of the most interesting variables. The first point is related to 

LTC welfare facilities. The coefficients of the difference of number of LTC welfare facility 

beds per elderly are negative for both household models with and without children 

although they are not significant. This implies that even if neighboring prefectures have 

more facilities, elderly households will not move to such prefectures since these facilities 

have a long waiting list. Thus, the probability of living in these types of facilities is not 

so high.  

The coefficients of private nursing homes show marginally significant negative effects 

for households with children. This means that even if there were more facilities in 

neighboring prefectures, they tend to stay in their houses. Since the households live in 

the cities that have a greater number of beds per elderly compared to neighboring 

prefectures according to the descriptive statistics, the facility of private nursing homes 

encourage elderly people, especially owners with children, to stay in their houses. 

Although the cost of staying in a private nursing home is higher compared to other LTC 

facilities, there are possibilities that well off elderly that need LTC care can move to such 

homes in their cities and may prefer them to other LTC facilities.  

Regarding estimates of the LTC welfare facilities and private nursing homes, same 

sign and significant results are observed for alternative definitions of the difference in 

the number of private nursing homes in Table 7 for the households with children sample. 

As for the controls, from the economic variables, owners with or without children are 

less sensitive to income and savings except for the owners earning higher income. This 

is confirmed by the positive coefficients of real income and saving dummies although 

they are non-significant. Tendencies of higher income households tend to vary. This 

corresponds to the elderly mobility in European countries (Angelini and Laferrere, 2012) 
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and the mobility in U.S. (Banks et al., 2012). As for the coefficient of housing prices, 

negative results are observed for owners with and without children, especially for owners 

without children living in middle price housing. The significantly negative coefficients 

show that they tend to stay in owner-occupied housing. However, owners with children 

living in the condominiums tend to move, perhaps, because condominiums are easy to 

sell compared to detached housing. 

From the variables of households’ characteristics, the households headed by age group 

of over 65 are less mobile than the reference group of 60-to 64 although not significantly 

different from zero except for the coefficient of age group of over 75 in Model (d). These 

are different from previous studies based on the city-level aggregated data (Nakazawa, 

2007; Kawase and Nakazawa, 2009; Nakazawa and Kawase, 2011). Married couples tend 

to stay in their housing, confirming the findings of Kojima (2013). For owners with 

children, the results indicate that retired elderly people continue to live in their present 

house. The coefficient of family member decrease is positive for owners although this is 

not significant in all models. This means that owner households that experienced a 

family loss are more likely to move their residence. 

 

< Table 6 around here > 

< Table 7 around here > 

 

Models for movers from rental housing 

Table 8 shows the estimation results of the models for movers from rental housing with 

or without children.  

Overall, while renters living in the same house for a long time tend to stay in their 

house, renter households headed by college graduates living in high rent housing and 

earning a high income tend to move their residence.  

We would like to see the results related to LTC facilities. They are insignificant in 

general. However, renters seem to have more demand for lifelong nursing care compared 

to owners, because the coefficients of LTC facilities and private nursing homes have 

positive signs and the coefficients of households without children are significantly 

positive in alternative specifications for robustness checks (Table 9). These results are 
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reasonable because renters living in cities with less LTC welfare facilities than 

neighboring municipalities can expect to move into such facilities if they need such care 

in the future. Similar results are observed for alternative definitions of the difference in 

the number of LTC facilities in Table 9. 

As for the control variables, we will discuss as follows. The first point is related to 

economic factors. Renters paying higher rents tend to move. These results can be seen 

for all the models. The coefficients of income dummies are positive for the subsamples of 

renters with or without children although they are not significant. The same tendencies 

of positive but insignificance results are observed for the coefficients of the saving 

dummies. We guess the reason as follows: they try to save their money as a precautionary 

measure to rent their housing. However, some households can afford to pay the 

transaction costs and thus use their income and savings to move. This could lead to a 

positive, but insignificant coefficient. 

The second point is the households’ characteristics. Significant results are rarely 

observed except for college graduates. Household headed by college graduates tend to 

move, especially for renters with children. One possible explanation for this tendency, in 

line with Wakabayashi and Horioka (2009), is that such renters value their privacy and 

prefer to live separately from their children if they can afford to. Elderly households tend 

to stay in their rental housing, as they get older. The households with children headed 

by people over 75 are less mobile than the reference group of age 60 to 64 although not 

significantly different from zero. These results are similar to the results of owners but 

contrary to the studies based on city-level aggregated data (Nakazawa, 2007; Kawase 

and Nakazawa, 2009; Nakazawa and Kawase, 2011). Retired people tend to move from 

their house, but this is not significantly different from zero.  

In contrast to movers from the owner-occupied housing, coefficients of the following 

variables show opposite directions although they are not significantly different from 

zero: 

 Single renters with children move, while those without children tend to stay in 

their house 

 Married couples with children are more likely to move, while those without 

children tend to stay. 
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 Large families with children tend to move while large families without children 

tend to stay in their housing. 

 Renters with children who experienced a decrease in family members tend to move, 

while those without children tend to stay in their rental housing. 

These results suggest that renters with children or a large number of family members 

have an incentive to move to adjust the size of their housing depending on the number 

of their household members.  

The third point is related to residential spell. In Japan, the Japan Tenant Protection 

Law (JTPL) ensures renters’ right to remain in their current residence with modest 

increases in rent. This law does not allow owners to raise rents or evict the incumbent 

tenant without showing “just cause.” 21  The significantly negative coefficients of 

residential spell reflect the influence of JTPL on mobility since it allows and encourages 

renters to continue living in the same house. The significantly negative coefficient of the 

spell of households without children shows that those households benefit from the JTPL. 

 

< Table 8 around here > 

< Table 9 around here > 

 

5.2 Results with interaction terms 

  The demand for LTC facilities may change with the characteristics of the households, 

such as the ability of nursing care inside the household. To check this, we estimated the 

models with interaction terms of LTC facilities and relevant variables. We used the 

variable 𝑧𝑖𝑡  to calculate the interaction terms with variables of LTC facilities: (i) 

indicator of male single households, (ii) indicator of female single households, and (iii) 

indicator of the households with head aged 75 or older. The estimated model is as follows:  

Mit
∗ = 𝛽1𝑌𝑖𝑡−1 + 𝛽2𝑊𝑖𝑡−1 + 𝛽3𝑋′𝑖𝑡−1 + 𝛾1𝑅𝑃𝑖𝑡−1 + 𝛾2𝐴𝑖𝑡−1 + 𝛾3𝐴𝑖𝑡−1 × 𝑧𝑖𝑡−1 + 𝑢𝑖𝑡 (11) 

Estimates of γ2 + 𝛾3 are tabulated in tables 10 to 12. To save space, some estimation 

results not directly related to the interaction terms are omitted.  

  Table 10 shows the results of the model with the interaction terms with LTC facilities 

                                                   
21 See Iwata (2002), Seko and Sumita (2007 a,b) and Yoshida et al. (2016) for details and 

consequences of JTPL. 
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and male single household head dummy. Male single owners tend to stay in the same 

house. Here, male single owners with children tend to stay in areas where private 

nursing homes are accessible, similar to the tendency of staying in such cities as shown 

in Table 6. We interpret this result to indicate that households headed by single men 

with children do not want to expect help from their children and have a plan to use the 

private nursing home. 

On the other hand, male single renters tend to move. Here, male single renters without 

children tend to move to the LTC welfare care accessible municipalities, contrary to the 

tendency of staying in such cities shown in Table 6. This indicates that male single 

renters without children have a plan to use the LTC welfare facilities if they become frail. 

< Table 10 around here > 

Table 11 shows the results of the model with the interaction terms with LTC facilities 

and female single household dummy. Female single owners with children are likely to 

remain in their residences, as is the case with those without children. Female single 

renters with children are more likely to remain in their residence too.  

< Table 11 around here > 

Table 12 shows the results of the models with the interaction terms with LTC facilities 

and households headed by 75 year-olds and over dummy. From the negative significant 

coefficient of the private nursing homes, we see that such owners with children do not 

move to municipalities with adequate private nursing homes. This is because many 

households live in the municipalities with more private nursing homes on an average. 

However, renter households without children, headed by 75 year-olds, tend to move to 

areas with more LTC welfare facilities. 

< Table 12 around here > 

In summary, if we included the interaction terms of housing characteristics and LTC 

facilities, male single renters without children and renters without children headed by 

75 year-olds and over have tendencies to move to municipalities where more LTC welfare 

facilities are located. Such households probably want to live independently using such 

facilities. On the other hand, single females tend to stay in their place. This indicates 

that single female elderlies would like to age in their place. 
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6. Conclusion 

 

This study examines the mobility of households headed by 60 year-olds and over based 

on household level panel data and city level data for LTC facilities. There are four types 

of LTC facilities in Japan: LTC welfare facilities, LTC health facilities, LTC medical 

facilities, and private nursing homes. We selected the LTC welfare facilities and private 

nursing homes as determinants for relocation of elderly households and analyzed 

whether elderly households move to cities with better LTC facilities. We estimated the 

logit models for both owners and renters with or without children by considering the rare 

nature of the event.  

Among movers, single male renters without children, and renters without children 

headed by people aged 75 or older tend to move to the cities where LTC facilities are 

adequate. On the other hand, married owners living in large and expensive houses for a 

long period and living in cities with more private nursing homes tend to remain in their 

residence. 

The Japan Policy Council (2015) proposed that elderly households that want to 

relocate should move to cities with sufficient nursing facilities before they require 

nursing care. From our analysis, renters without children, especially renter households 

headed by single males without children and renters without children, headed by people 

aged 75 or older, might benefit from acting on this proposal. About 40% of renters live in 

major cities (Table 5), but because they also belong to the lowest income groups, policies 

need to focus on reducing the transaction costs of mobility.  

The households, headed by people in the age group of 75 and above with children, are 

less mobile than the reference group of age 60 to 64 although not significantly different 

from zero in both owner and renter samples except for renters without children headed 

by people aged 75 or older. These results are contrary to the previous studies finding that 

LTC facilities induce migration of the people aged 75 or over (Nakazawa, 2007; Kawase 

and Nakazawa, 2009; and Nakazawa and Kawase 2011). While this study deals with the 

decision to move by elderlies, those previous studies considered mobility of the elderly 

decided by their household members. It is expected that the number of elderly people 

who cannot decide on their own, as age progresses, will increase in the future. For 
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example, according to the Cabinet Office, it is estimated that elderly people aged 65 years 

old and above with dementia will be about 7 million in 2025, i.e., 1 in 5 people.22 As such, 

the study of the residential mobility of the elderly according to the decisions of their 

household members will become important and is left for the future. Painter and Lee (2009) 

show that residential mobility of the elderly is related to the children’s socio-economic 

background; but we do not have this information. Gathering such information is part of 

our ongoing research agenda.  
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Source: Ministry of Health, Labour and Welfare, “Comprehensive Survey of Living Conditions.” 

Figure 1: Distribution of households with the elderly (65+) by type, 1990-2012 
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Figure 2: Average number of beds of long-term care facilities in cities: 2005-2014 
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Table 1: Distribution of housing tenure by age of household head 

 

Sources: JHPS/KHPS 2004-2015. 

Note: Other includes dormitories. Number of parenthesis is percentage among total. 

 

 

 

 

Table 2: Housing tenure transition of owner-occupied households 

  

Sources: JHPS/KHPS 2004-2015. 

Note: Household of the head 60+ not living with their parents. Numbers in the italic are 

ratios within movers. 

 

 

 

 

 

 

 

Tenure 20s 30s 40s 50s 60s 70s 80s Total

Owner 3,186 6,425 9,598 11,025 11,824 5,912 562 48,532

(63.78) (64.05) (77.31) (84.56) (87.17) (89.47) (88.36) (79.19)

Renter 1,587 3,077 2,423 1,805 1,641 658 70 11,261

(31.77) (30.67) (19.52) (13.84) (12.10) (9.96) (11.01) (18.37)

Other 222 529 394 208 99 38 4 1,494

(4.44) (5.27) (3.17) (1.60) (0.73) (0.58) (0.63) (2.44)

Total 4,995 10,031 12,415 13,038 13,564 6,608 636 61,287

(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

Age of the household's head

13,522 (99.4) 9,066 (99.3) 4,456 (99.6)

Mover 113 (0.8) 73 (0.8) 40 (0.9)

to Owner 59 (52.2) 46 (63.0) 13 (32.5)

to Renter 26 (23.0) 18 (24.7) 8 (20.0)

Unknown (attritioned) 28 (24.8) 9 (12.3) 19 (47.5)

inside prefecture 70 (61.9) 55 (75.3) 15 (37.5)

outside prefecture 15 (13.3) 9 (12.3) 6 (15.0)

Unknown (attritioned) 28 (24.8) 9 (12.3) 19 (47.5)

Total 13,635 9,139 4,496

Total (%) With children (%) Without children (%)

Staying at Owner-

Occupied Housing
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Table 3: Housing tenure transition of renter households 

  

Sources: JHPS/KHPS 2004-2015. 

Note: Household of the head 60+ not living with their parents. Numbers in the italic are 

ratios within movers.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Staying at Rental Housing 1,869 (94.4) 1,014 (94.0) 855 (95.0)

Mover 115 (5.8) 66 (6.1) 49 (5.4)

to Owner 24 (20.9) 21 (31.8) 3 (6.1)

to Renter 67 (58.3) 38 (57.6) 29 (59.2)

Unknown (attritioned) 24 (20.9) 7 (10.6) 17 (34.7)

inside prefecture 77 (67.0) 51 (77.3) 26 (53.1)

outside prefecture 14 (12.2) 8 (12.1) 6 (12.2)

Unknown (attritioned) 24 (20.9) 7 (10.6) 17 (34.7)

Total 1,984 1,080 904

Total (%) With Children (%) Without Children (%)
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Table 4: Descriptive statistics among owner-occupied households 

 

Sources: JHPS/KHPS 2004-2015. Notes: Households headed by the aged 60 or over not living 

with their parents. Difference of number of beds are multiplied by 100. The group mean 

comparison represents the results for a paired t-test of equal means between two samples. 

This uses Welch’s method under the hypothesis of heteroskedasticity. ***, **, and * indicate 

that estimated coefficients are significant at 1%, 5%, and 10% levels, respectively. 

 

 

 

 

 

 

 

Variables Mean Std. Dev. Mean Std. Dev.
(a)-(b)

Mover from owner-occupied housing 0.008 0.09 0.009 0.094

Detached housing(1=Yes) 0.916 0.28 0.891 0.312 ***

Town housing (1=Yes) 0.016 0.12 0.022 0.147 **

Condominium (1=Yes) 0.063 0.24 0.079 0.270 ***

Wooden apartment (1=Yes) 0.002 0.05 0.006 0.079 ***

Other type of housing (1=Yes) 0.002 0.05 0.001 0.033 *

Number of rooms 6.130 1.95 5.673 1.814 ***

Real house price (including land) (10,000yen) 2,456 2,648 2,276 2,352 ***

Residential spell in years 27.8 13.87 28.4 14.3 ***

Age of household head 67.5 5.33 68.5 5.8 ***

Real income (10,000yen) 596 497 456 424 ***

Real saving (10,000yen) 1,389 1,842 1,330 1,940 *

College graduate (1=Yes) 0.275 0.45 0.179 0.38 ***

Retired (1=Yes) 0.218 0.41 0.199 0.40 **

Married (1=Yes) 0.914 0.28 0.620 0.49 ***

Single (1=Yes) 0.044 0.20 0.184 0.39 ***

Female household head(1=Yes) 0.135 0.34 0.336 0.47 ***

Subjective health condition 1.589 1.00 1.662 1.03 ***

Number of family members 2.852 1.24 2.038 0.89 ***

Family decreased (1=Yes) 0.084 0.28 0.115 0.32 ***

Corresidence with children (1=Yes) 0.495 0.50 0.000 0.00 ***

Number of Children 2.016 0.95 0.000 0.00 ***

Differences of  # of beds with neighboring prefectures:

 LTC welfare facilities 0.157 0.67 0.159 0.69

 Private nursing home -0.200 0.67 -0.225 0.69 **

Difference of rent-to-price ratio(ln) 0.488 0.65 0.481 0.65

Major cities (1=Yes) 0.248 0.43 0.263 0.44 *

Other cities (1=Yes) 0.639 0.48 0.621 0.49 **

Number of observations

(a) With children (b) Without children

9,139 4,496
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Table 5: Descriptive statistics among renter households 

 

Sources: JHPS/KHPS 2004-2015. Notes: Households headed by the aged 60 or over not living 

with their parents. Difference of number of beds are multiplied by 100. The group mean 

comparison represents the results for a paired t-test of equal means between two samples. 

This uses Welch’s method under the hypothesis of heteroskedasticity. ***, **, and * indicate 

that estimated coefficients are significant at 1%, 5%, and 10% levels, respectively. 

 

 

 

 

 

 

  

Variables Mean Std. Dev. Mean Std. Dev. (a)-(b)

Mover from rental housing 0.061 0.24 0.054 0.23

Detached housing(1=Yes) 0.37 0.48 0.23 0.42 ***

Town housing (1=Yes) 0.061 0.24 0.050 0.22

Condominium (1=Yes) 0.390 0.49 0.435 0.50 **

Wooden apartment (1=Yes) 0.161 0.37 0.262 0.44 ***

Other type of housing (1=Yes) 0.017 0.13 0.024 0.15

Number of rooms 4.14 1.56 3.33 1.29 ***

Real rent (1,000yen) 55.25 38.35 44.90 27.71 ***

Residential spell in years 18.41 14.21 18.15 14.02

Age of household head 67.0 5.50 67.3 5.46

Real income (10,000yen) 443 375 270 249 ***

Real saving (10,000yen) 512 1,014 355 713 ***

College graduate(1=Yes) 0.188 0.39 0.125 0.33 ***

Retired(1=Yes) 0.160 0.37 0.129 0.34 *

Married(1=Yes) 0.756 0.43 0.362 0.48 ***

Single(1=Yes) 0.178 0.38 0.496 0.50 ***

Female household head 0.235 0.42 0.417 0.49 ***

Subjective health condition 1.719 1.03 1.848 1.12 ***

Number of family members 2.519 1.14 1.569 0.68 ***

Family decreased (1=Yes) 0.102 0.30 0.132 0.34 **

Corresidence with children (1=Yes) 0.427 0.49 0.000 0.00 ***

Number of Children 1.994 0.93 0.000 0.00 ***

Differences of  # of beds with neighboring prefectures:

 LTC welfare facilities 0.255 0.50 0.285 0.57 **

 Private nursing home -0.370 0.72 -0.343 0.70 *

Difference of rent-to-price ratio(ln) 34.821 54.93 41.315 53.75 ***

Major cities (1=Yes) 0.318 0.47 0.388 0.49 ***

Other cities (1=Yes) 0.625 0.48 0.543 0.50

Number of observations 1,080 904

(a) With children (b) Without
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Table 6: Estimation results of the mover from the owner occupied housing  

 

 Note: Clustered standard errors over households are calculated in parenthesis. Significant level: *** p<0.01, ** 

p<0.05, * p<0.1. Coefficients of missing categories of number of rooms, rent, income and savings are suppressed. 

Households with Children Households without Children

Variables (a) (b) (c ) (d) (e) (f)

Differences of  # of beds comparing to neighboring prefectures:

  LTC welfare facilities -0.115 -0.127 -0.0936 -0.136 -0.113 -0.152

 (0.164) (0.163) (0.172) (0.261) (0.276) (0.263)

   Private nursing homes -0.277* -0.269* -0.233 -0.122 -0.105 -0.0938

 (0.152) (0.151) (0.153) (0.215) (0.210) (0.216)

Number of rooms: 1-3 (1=Yes, Reference)

Number of rooms: 4+ (1=Yes) -0.874** -0.869** -0.848** -8.07e-05 -0.0280 -0.0223

 (0.393) (0.396) (0.393) (0.495) (0.499) (0.507)

Condominium (1=Yes) 0.791** 0.774** 0.782** 0.140 0.112 0.0254

 (0.357) (0.358) (0.359) (0.503) (0.504) (0.527)

Real house price: low (1=Yes, Reference)

Real house price: middle (1=Yes) -0.121 -0.137 -0.168 -1.827** -1.772** -1.718**

 (0.336) (0.337) (0.336) (0.858) (0.858) (0.858)

Real house price: high (1=Yes) -0.275 -0.277 -0.287 -0.771 -0.670 -0.650

 (0.337) (0.336) (0.334) (0.558) (0.559) (0.557)

Residential spell in years (ln) -0.289* -0.290* -0.301* -0.270 -0.282 -0.288

 (0.163) (0.163) (0.164) (0.206) (0.207) (0.205)

Age of household head: 60-64 (1=Yes, Reference)

Age of household head: 65-74 (1=Yes) -0.0980 -0.0808 -0.0920 -0.475 -0.481 -0.521

 (0.261) (0.261) (0.261) (0.358) (0.358) (0.356)

Age of household head: 75+ (1=Yes) -0.136 -0.108 -0.117 0.0658 -0.126 -0.216

 (0.431) (0.442) (0.442) (0.462) (0.471) (0.471)

Real Income : low (1=Yes, Reference)

Real income: middle (1=Yes) -0.0245 -0.0194 -0.0630 -0.230 -0.168 -0.176

 (0.332) (0.331) (0.332) (0.601) (0.598) (0.597)

Real income: high (1=Yes) 0.135 0.160 0.122 0.361 0.382 0.383

 (0.324) (0.324) (0.324) (0.557) (0.556) (0.559)

Real saving: low (1=Yes, Reference)

Real saving: middle (1=Yes) 0.160 0.154 0.142 0.0663 0.0387 0.0347

 (0.359) (0.359) (0.360) (0.393) (0.393) (0.399)

Real saving: high (1=Yes) 0.370 0.359 0.325 -0.623 -0.668 -0.641

 (0.320) (0.321) (0.322) (0.444) (0.445) (0.447)

Married (1=Yes) -0.779 -0.783 -0.680 -0.269 -0.214 -0.0580

 (0.492) (0.492) (0.488) (0.490) (0.490) (0.494)

Single (1=Yes) -0.209 -0.239 -0.227 0.521 0.568 0.859

 (0.690) (0.690) (0.688) (0.636) (0.638) (0.650)

College graduate (1=Yes) 0.0625 0.0602 0.0825 0.900** 0.811** 0.864**

 (0.275) (0.276) (0.275) (0.385) (0.386) (0.393)

Retired (1=Yes) -0.230 -0.251 -0.285 -0.344 -0.280 -0.235

 (0.325) (0.334) (0.335) (0.517) (0.541) (0.540)

Number of family members 0.0999 0.0977 0.124 0.114 0.137 0.206

 (0.126) (0.126) (0.127) (0.223) (0.222) (0.226)

Family decreased (1=Yes) 0.242 0.247 0.292 0.683 0.628 0.626

 (0.385) (0.390) (0.388) (0.423) (0.430) (0.435)

Corresidence with Children 0.0150 0.00963 -0.0666

 (0.349) (0.349) (0.352)

Number of Children -0.149 -0.146 -0.144

 (0.140) (0.140) (0.140)

Difference of rent-to-price ratio(ln) 0.0359 0.0370 -0.254 -0.0279 0.00870 0.202

 (0.206) (0.207) (0.244) (0.262) (0.262) (0.393)

Major cities (1=Yes) -0.563 -0.531 -0.410 0.345 0.357 0.521

 (0.436) (0.435) (0.446) (0.620) (0.624) (0.629)

Other cities (1=Yes) -0.546 -0.522 -0.551 -0.193 -0.185 -0.160

 (0.358) (0.358) (0.359) (0.536) (0.537) (0.537)

Time fixed effects No Yes Yes No Yes Yes

Regional fixed effects No No Yes No No Yes

Constant -1.982** -2.046** -1.693* -3.506*** -3.570*** -4.199***

 (0.905) (0.940) (0.970) (1.193) (1.251) (1.332)
 

Number of observations 9,139 9,139 9,139 4,496 4,496 4,496

Number of Movers 73 73 73 40 40 40

Number of variables 29 38 45 27 36 43

EPV 2.517 1.921 1.622 1.481 1.111 0.930

Penalized log likelihood -369.6 -359.3 -347.9 -182 -174.1 -165.2
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Table 7: Estimation results of the alternative models of owner-occupied households 

(A) Estimation results of the model specified with level variables. 

 

Note: Panel (A) shows the estimation results specified based on the level of the variables 

instead of using the dummy variables for the variables of income, saving, the number of 

rooms, and housing price. For example, income Y, while (𝑌𝑚𝑖𝑑𝑑𝑙𝑒, 𝑌ℎ𝑖𝑔ℎ, 𝑌𝑚𝑖𝑠𝑠𝑖𝑛𝑔) are used 

in Table 7, this formulation uses a large number of explanatory variables and leads low 

EPV. To make the EPV high, models specified based on the level of the variable are also 

estimated, such as (𝑌, 𝑌𝑚𝑖𝑠𝑠𝑖𝑛𝑔) . For each specification, three kinds of models are 

estimated like Table 7 depending on the specifications of the fixed effects. Clustered 

standard errors over households are calculated in parenthesis. Significant level: *** p<0.01, 

** p<0.05, * p<0.1. 

 

(B) Estimation results of the model of owner-occupied households by distances to the 

neighboring cities 

 

Note: Estimation results based on the models without regional and time fixed effects. 

Clustered standard errors over households are calculated in parenthesis. Significant level: 

*** p<0.01, ** p<0.05, * p<0.1. 

Households with Children Households without Children

Variables (a) (b) (c ) (d) (e) (f)

Differences of  # of beds comparing to neighboring prefectures:

  LTC welfare facilities -0.122 -0.132 -0.0983 -0.0911 -0.0694 -0.113

 (0.159) (0.159) (0.167) (0.246) (0.264) (0.256)

   Private nursing homes -0.278* -0.275* -0.242 -0.128 -0.116 -0.115

 (0.156) (0.155) (0.158) (0.219) (0.212) (0.216)

Time fixed effects No Yes Yes No Yes Yes

Regional fixed effects No No Yes No No Yes
 

Number of observations 9,139 9,139 9,139 4,496 4,496 4,496

Number of Movers 73 73 73 40 40 40

Number of variables 25 34 41 23 32 39

EPV 2.920 2.147 1.780 1.739 1.250 1.026

Penalized log likelihood -345.8 -335.5 -324.3 -162 -154.1 -145

Households with Children Households without Children

Variables (a) 20km (b) 50km (c )100km (a) 20km (b) 50km (c )100km

Differences of  # of beds comparing to neighboring prefectures:

  LTC welfare facilities -0.162 -0.155 -0.188 0.0575 0.0424 0.163

(0.157) (0.158) (0.154) (0.252) (0.251) (0.255)

   Private nursing homes -0.323** -0.329** -0.326** -0.141 -0.0995 -0.101

(0.162) (0.157) (0.155) (0.232) (0.237) (0.236)

Number of observations 9,011 9,091 9,102 4,412 4,475 4,478

Number of Movers 72 73 73 39 39 39

Number of variables 29 29 29 27 27 27

EPV 2.483 2.517 2.517 1.444 1.444 1.444

Penalized log likelihood -363 -368.5 -368.4 -178.4 -178.9 -178.8



39 

 

Table 8: Estimation results of the model of renter households  

  Note: Clustered standard errors over households are calculated in parenthesis. Significant level: *** p<0.01, ** 

p<0.05, * p<0.1. Coefficients of missing categories of number of rooms, rent, income and savings are suppressed.  

Households with Children Households without Children

Variables (a) (b) (c ) (d) (e) (f)

Differences of  # of beds comparing to neighboring prefectures:

  LTC welfare facilities 0.232 0.226 0.232 0.626 0.706 0.786

(0.258) (0.265) (0.278) (0.421) (0.447) (0.486)

   Private nursing homes 0.264 0.252 0.296 0.115 0.0972 0.208

(0.203) (0.203) (0.206) (0.248) (0.259) (0.261)

Number of rooms: 1-3 (1=Yes, Reference)

Number of rooms: 4+ (1=Yes) 0.190 0.180 0.296 -0.0846 -0.0744 -0.179

(0.314) (0.317) (0.323) (0.361) (0.360) (0.385)

Condominium (1=Yes) -0.240 -0.256 -0.270 -0.400 -0.381 -0.430

(0.322) (0.325) (0.336) (0.401) (0.397) (0.414)

Wooden appartment (1=Yes) 0.526 0.481 0.554 0.0262 0.0214 0.106

(0.399) (0.402) (0.411) (0.443) (0.437) (0.463)

Real rent: low (1=Yes, Reference)

Real rent: middle (1=Yes) 0.114 0.164 0.239 0.544 0.541 0.594

(0.405) (0.410) (0.412) (0.431) (0.435) (0.445)

Real rent: high (1=Yes) 0.794** 0.834** 0.792* 0.934** 0.882* 1.109**

(0.399) (0.401) (0.414) (0.466) (0.466) (0.499)

Residential spell in years (ln) -0.280* -0.272* -0.223 -0.341** -0.310** -0.340**

(0.150) (0.153) (0.163) (0.152) (0.152) (0.156)

Age of household head: 60-64 (1=Yes, Reference)

Age of household head: 65-74 (1=Yes) -0.353 -0.381 -0.421 -0.109 -0.095 -0.009

(0.293) (0.297) (0.300) (0.328) (0.328) (0.335)

Age of household head: 75+ (1=Yes) -0.116 -0.165 -0.287 0.0964 0.152 0.233

(0.531) (0.543) (0.553) (0.534) (0.543) (0.547)

Real Income : low (1=Yes, Reference)

Real income: middle (1=Yes) -0.341 -0.361 -0.487 0.363 0.485 0.529

(0.432) (0.439) (0.455) (0.652) (0.654) (0.667)

Real income: high (1=Yes) 0.457 0.482 0.417 0.529 0.509 0.452

(0.429) (0.442) (0.450) (0.789) (0.799) (0.798)

Real saving: low (1=Yes, Reference)

Real saving: middle (1=Yes) -0.165 -0.175 -0.00795 -0.108 -0.0739 0.0460

(0.350) (0.354) (0.369) (0.479) (0.481) (0.493)

Real saving: high (1=Yes) 0.0489 0.0826 0.210 0.686 0.639 0.741

(0.406) (0.410) (0.421) (0.445) (0.447) (0.461)

Married (1=Yes) 0.158 0.258 0.529 -0.812 -0.817* -0.874*

(0.707) (0.715) (0.747) (0.501) (0.494) (0.520)

Single (1=Yes) 0.428 0.571 0.629 -0.423 -0.361 -0.329

(0.796) (0.811) (0.821) (0.689) (0.665) (0.685)

College graduate (1=Yes) 0.870** 0.832** 0.780** 0.576 0.583 0.536

(0.344) (0.345) (0.364) (0.441) (0.446) (0.451)

Retired (1=Yes) 0.382 0.452 0.425 -0.116 0.0421 0.0373

(0.394) (0.408) (0.410) (0.484) (0.499) (0.506)

Number of family members 0.206 0.235 0.215 -0.0910 -0.0712 -0.0305

(0.205) (0.208) (0.207) (0.371) (0.351) (0.360)

Family decreased (1=Yes) 0.343 0.356 0.464 -0.185 -0.203 -0.314

(0.442) (0.446) (0.457) (0.478) (0.488) (0.488)

Corresidence with Children -0.0223 -0.0823 -0.0789

(0.451) (0.456) (0.442)

Number of Children -0.139 -0.141 -0.159

(0.154) (0.155) (0.158)

Difference of rent-to-price ratio(ln) -0.0243 -0.0252 -0.0564 -0.308 -0.301 -0.0788

(0.226) (0.226) (0.288) (0.246) (0.246) (0.356)

Major cities (1=Yes) -1.101** -1.080* -0.655 0.0512 0.0391 0.0130

(0.556) (0.563) (0.600) (0.706) (0.724) (0.720)

Other cities (1=Yes) -0.670 -0.647 -0.178 0.168 0.173 0.335

(0.503) (0.506) (0.556) (0.653) (0.671) (0.679)

Time fixed effects No Yes Yes No Yes Yes

Regional fixed effects No No Yes No No Yes

Constant -1.991* -2.035* -2.731** -1.563 -1.527 -2.196

(1.017) (1.046) (1.151) (1.239) (1.227) (1.381)

Number of observations 1,080 1,080 1,080 904 904 904

Number of Movers 66 66 66 49 49 49

Number of variables 30 39 46 28 37 44

EPV 2.200 1.692 1.435 1.750 1.324 1.114

Penalized log likelihood -184.9 -173.6 -164.7 -145.3 -134.8 -128.1
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Table 9: Estimation results of the alternative models of renter households  

 (A)Estimation results of the model specified with level variables. 

 

Note: Panel (A) shows the estimation results specified based on the level of the variables 

instead of using the dummy variables for the variables of income, saving, the number of 

rooms, and rent. For example, income Y, while (𝑌𝑚𝑖𝑑𝑑𝑙𝑒, 𝑌ℎ𝑖𝑔ℎ, 𝑌𝑚𝑖𝑠𝑠𝑖𝑛𝑔) are used in Table 

9, this formulation uses a large number of explanatory variables and leads low EPV. To 

make the EPV high, models specified based on the level of the variable are also estimated, 

such as (𝑌, 𝑌𝑚𝑖𝑠𝑠𝑖𝑛𝑔). For each specification, three kinds of models are estimated like 

Table 9 depending on the specifications of the fixed effects. Clustered standard errors over 

households are calculated in parenthesis. Significant level: *** p<0.01, ** p<0.05, * p<0.1. 

 

(B) Estimation results of the models of renter households by distances to the neighboring 

cities 

 

Note: Estimation results based on the models without regional and time fixed effects. 

Clustered standard errors over households are calculated in parenthesis. Significant level: 

*** p<0.01, ** p<0.05, * p<0.1. 

 

Households with Children Households without Children

Variables (a) (b) (c ) (d) (e) (f)

Differences of  # of beds comparing to neighboring prefectures:

  LTC welfare facilities -0.0232 -0.0213 0.00230 0.659 0.760* 0.806*

(0.265) (0.270) (0.282) (0.428) (0.450) (0.470)

   Private nursing homes 0.262 0.247 0.280 0.137 0.116 0.207

(0.212) (0.211) (0.213) (0.242) (0.253) (0.257)

Time fixed effects No Yes Yes No Yes Yes

Regional fixed effects No No Yes No No Yes

Number of observations 1,080 1,080 1,080 904 904 904

Number of Movers 66 66 66 49 49 49

Number of variables 26 35 42 24 33 40

EPV 2.538 1.886 1.571 2.042 1.485 1.225

Penalized log likelihood -167.4 -156.2 -147 -128.7 -118 -111.8

Households with Children Households without Children

Variables (a) 20km (b) 50km (c )100km (d) 20km (e) 50km (f) 100km

Differences of  # of beds comparing to neighboring prefectures:

  LTC welfare facilities 0.281 0.255 0.201 0.434* 0.392* 0.393

(0.203) (0.200) (0.201) (0.238) (0.227) (0.239)

   Private nursing homes 0.164 0.148 0.147 0.0314 0.0749 0.0895

(0.198) (0.197) (0.197) (0.253) (0.251) (0.247)

Number of observations 1,067 1,078 1,078 891 904 904

Number of Movers 66 66 66 48 49 49

Number of variables 30 30 30 28 28 28

EPV 2.200 2.200 2.200 1.714 1.750 1.750

Penalized log likelihood -184.3 -184.9 -185.2 -142.7 -145.5 -145.6
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Table 10: Model with the interaction term with LTC facilities and single male dummy 

   

Note: Estimation results based on the models without regional and time fixed effects. 

Clustered standard errors over households are calculated in parenthesis. Significant level: 

*** p<0.01, ** p<0.05, * p<0.1. 

 

 

Table 11: Model with the interaction term with LTC facilities and single female dummy 

 

Note: Estimation results based on the models without regional and time fixed effects. 

Clustered standard errors over households are calculated in parenthesis. Significant level: 

*** p<0.01, ** p<0.05, * p<0.1. 

 

 

 

 

 

 

 

 

estimate z estimate z estimate z estimate z

(a) Neighboring prefectures

  LTC welfare facilities 1.514 1.175 -0.394 -1.586 0.242 0.198 1.992 2.776 ***

   Private nursing home -1.115 -1.851 * 0.441 0.513 0.967 0.646 0.471 1.112

(b) Neighboring municipalities within 20km

  LTC welfare facilities 0.364 0.395 0.775 0.979 0.623 0.569 1.427 2.466 **

   Private nursing home -2.108 -2.777 *** 0.837 0.928 2.090 1.172 0.402 0.711

(c) Neighboring municipalities within 50km

  LTC welfare facilities 1.197 0.939 -0.349 -0.978 0.061 0.066 1.317 2.419 **

   Private nursing home -1.582 -2.306 ** 0.401 0.452 1.302 1.008 0.541 1.018

(d) Neighboring municipalities within 100km

  LTC welfare facilities 1.181 0.767 -0.370 -1.216 -0.052 -0.059 1.185 2.213 **

   Private nursing home -1.441 -2.071 ** 0.349 0.395 1.211 0.906 0.441 0.925

Mover from owner

With Children Without Children With Children Without Children

Mover from Renter

estimates z estimates z estimates z estimates z

(a) Neighboring prefectures

  LTC welfare facilities -0.162 -0.425 -0.265 -0.501 -0.308 -0.255 -0.622 -0.834

   Private nursing home 1.251 0.980 -0.335 -1.077 1.237 1.019 0.180 0.262

(b) Neighboring municipalities within 20km

  LTC welfare facilities -0.385 -0.578 -0.155 -0.269 -0.897 -1.225 -0.174 -0.261

   Private nursing home 1.935 1.346 -0.415 -1.049 0.729 0.793 -0.204 -0.366

(c) Neighboring municipalities within 50km

  LTC welfare facilities -0.121 -0.283 -0.093 -0.149 -0.924 -1.117 -0.425 -0.714

   Private nursing home 2.673 1.618 -0.357 -0.993 0.218 0.261 -0.193 -0.336

(d) Neighboring municipalities within 100km

  LTC welfare facilities -0.121 -0.285 0.092 0.141 -0.845 -0.970 -0.451 -0.709

   Private nursing home 2.547 1.495 -0.389 -1.140 0.138 0.164 -0.129 -0.222

Mover from owner Mover from Renter

With Children Without Children With Children Without Children
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Table 12: Model with the interaction term with LTC facilities and households headed by 

75 years-old and over dummy 

 

Note: Estimation results based on the models without regional and time fixed effects. 

Clustered standard errors over households are calculated in parenthesis. Significant level: 

*** p<0.01, ** p<0.05, * p<0.1. 

 

  

estimate z estimate z estimate z estimate z

(a) Neighboring prefectures

  LTC welfare facilities -0.813 -1.465 0.683 0.637 1.885 1.194 4.195 2.360 **

   Private nursing home -0.770 -2.035 ** -0.338 -0.645 0.737 0.926 1.147 1.256

(b) Neighboring municipalities within 20km

  LTC welfare facilities -0.544 -1.132 0.291 0.638 0.701 2.175 ** 0.732 1.673 *

   Private nursing home -1.125 -2.636 *** -0.444 -0.855 0.163 0.226 0.433 0.434

(c) Neighboring municipalities within 50km

  LTC welfare facilities -0.412 -0.739 0.704 0.982 1.991 1.488 2.197 1.530

   Private nursing home -1.037 -2.492 ** -0.441 -0.878 0.065 0.085 0.960 0.876

(d) Neighboring municipalities within 100km

  LTC welfare facilities -0.715 -1.397 0.568 0.739 1.792 1.256 2.608 1.778 *

   Private nursing home -0.904 -2.231 ** -0.497 -1.035 0.294 0.358 0.948 0.875

Mover from owner

With Children Without Children With Children Without Children

Mover from Renter
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Appendix 

 

Table A1: Quartiles of Income, financial wealth, housing price and rent 

 

Sources: JHPS/KHPS 2004-2015. 

 

 

Sources: JHPS/KHPS 2004-2015. 

Figure A1: Ratios of quartiles of income of households headed by 60 years old and over 

 

Variables N Min. 1st Quartile 2nd Quartile 3rd Quartile Max.

Real inocme (10,000yen) 56,590 0.0 354.9 548.7 807.8 9,785.5

Real net finacial wealth (10,000yen) 59,733 -68,185.4 -196.5 86.9 901.9 55,226.8

Real land and housing price (10,000yen) 37,395 0 987.4 1,775.6 2,805.8 197,230.3

Real rent (1,000 yen) 11,523 0 37.5 54.7 71.6 435.6
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Sources: JHPS/KHPS 2004-2015. 

Figure A2: Quartiles of net financial wealth of households headed by 60 years old and over 

 

 

Sources: JHPS/KHPS 2004-2015. 

Figure A3: Quartiles of self-reported price of housing of households headed by 60 years old and over 
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Sources: JHPS/KHPS 2004-2015. 

Figure A4: Quartiles of real rent of housing of households headed by 60 years old and over 
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