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Abstract 

We investigate vertical integration and agency in at-home long-term care (LTC) 

services in Japan, where a care manager (CM) works as an agent to coordinate care 

for frail older people who often have cognitive constraints. Importantly, CMs and 

downstream services can legally be held in the same ownership in Japan. This raises 

the concern that financial incentives from vertical integration may distort a CM's 

decision as an agent for older people. We find that CMs play key roles in determining 

LTC services for frail older people. Vertically integrated CMs induce demand for co-

owned providers by creating a care plan that includes service types provided by co-

owned services, especially for recipients with higher cognitive limitations. Moreover, 

integrated CMs substitute not-co-owned services with co-owned services. However, 

we find no evidence that vertical integration improves efficiency by slowing the 

progression of care needs or deterioration of health outcomes. Thus, our results 

indicate that vertical integration of CMs and service providers leads to an agency 

problem by distorting care plans in favor of integrated services without clear benefits 

to recipients, and the concern for agency conflicts is greater when recipients have 

more cognitive limitations. 
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1. Introduction 

In many healthcare services, recipients often lack the knowledge or capability to choose the 

best service and rely on a knowledgeable agent for a recommendation. For example, patients 

rely on a primary care physician to recommend a hospital for heart surgery and a cardiac 

surgeon for specific surgical procedures. One concern in these situations is that when the agent 

and downstream services are under the same ownership, the agent's recommendation may be 

influenced by the financial incentive to benefit co-owned services. That is, integrated agents 

may not act in the client's best interests. On the other hand, vertical integration may help the 

client. For example, vertical integration may improve efficiency by accelerating information 

flow within the boundaries of the firm, which may reduce duplicated activities, such as tests 

and treatments, and improve health outcomes. Therefore, whether vertical integration is 

beneficial to patients is an empirical question. 

We investigate these issues in the context of long-term care (LTC) services in Japan, 

where a care manager (CM hereafter) works as an agent for frail older people and coordinates 

care on their behalf. Choosing the best LTC service is difficult for frail older people who often 

have cognitive limitations. Instead, a CM creates a care plan for them, determining the type of 

service, service volume, and service provider. Importantly, CMs and downstream services can 

legally be held in the same ownership in Japan. This raises the concern that financial incentives 

from vertical integration may distort the CM's decision as an agent for older people, especially 

when recipients have cognitive limitations. In fact, numerous anecdotes exist that vertically 

integrated CMs are under considerable pressure to create a care plan that increases the profits 

of LTC providers under the same ownership (MHLW 2004). Although who coordinates care 

may vary from country to country, frail older people must rely on an agent to choose the best 

LTC service for them in any setup. Thus, the potential agency problem in LTC services due to 

vertical integration is a universal issue in all aging societies.  

In this paper, we study the demand-inducement and efficiency effects of vertical 

integration in at-home LTC services. For demand inducement effects, we analyze whether 

vertically integrated CMs induce demand to benefit co-owned downstream services regarding 

i) the type of service included in a care plan ("service choice") and ii) the volume of service 

that the client receives ("service volume"). Additionally, we examine "service substitution," i.e., 

whether integrated CMs substitute not-co-owned services with co-owned services. For the 

analysis of efficiency effects, we study two sets of outcomes. First, we examine whether vertical 

integration slows the progression of care needs regarding the minutes required to care for the 

recipient. Second, we study the impact of vertical integration on health outcomes, using 

limitations in activities of daily living (ADLs), instrumental activities of daily living (IADLs), 

and dementia dependency, the level of dependency in daily living for people with dementia. 

Note that care needs and health outcomes are closely related but different concepts. Care needs 

represent the level of care required, while ADL/IADL limitations and dementia dependency 
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capture the level of frailty of older people. Notably, the level of care needs is not a monotone 

transformation of ADL/IADL limitations. For example, as the Ministry of Health, Labour and 

Welfare (MHLW) emphasizes, caring for a healthy recipient with dementia may require more 

time and effort than caring for a bedridden dementia recipient.1 Therefore, it is important to 

look at the impact of vertical integration on care needs and health outcomes separately.    

We use three sets of data in the analysis. The first is individual-level monthly 

administrative claims data that record item-by-item LTC service use and expenditure covered 

by the pubic LTC insurance (LTCI). This data also includes information on the timing of 

(re)certification, the required level of care (care level), and the characteristics of the user, such 

as age, gender, and coinsurance rate. The second data set is certification data, including each 

recipient's certification information, such as care minutes. The data also includes measures for 

ADL, IADL, and dementia dependency. The certification information is updated whenever the 

individual is recertified. We obtained the above data from one of the top 20 municipalities in 

Japan by population, with a population of around 1 million. The two data sets can be linked 

using anonymized identification numbers. The third data set contains ownership information of 

CMs and service providers. We use this data set to determine which CMs and service providers 

have the same ownership, i.e., vertically integrated. Our data include recipients whose baseline 

certification occurred between June 2012 and November 2018. 

Throughout the paper, we focus on at-home LTC services that provide care for those who 

stay at their own homes instead of at institutions, such as nursing homes. Our CMs coordinate 

care only for recipients who receive at-home LTC services. Formal at-home LTC services have 

grown enormously as insurers in many countries seek to care for recipients at home instead of 

institutions (De Meijer et al., 2015). We focus on three primary at-home LTC services, i.e., 

adult daycare, outpatient rehabilitation (rehabilitation hereafter), and home care, which account 

for more than 71% of all non-institutional formal LTC expenditures in our data. 

Our primary identification concern is the selection of a CM by recipients. The threat is 

that unobserved user preferences may be correlated with both the vertical integration status of 

the CM and the outcomes of our interest. For example, recipients who prefer a particular service, 

say rehabilitation service, may choose a CM who vertically integrates rehabilitation service. 

Alternatively, recipients who strongly prefer a specific daycare provider may not select an 

integrated CM, knowing that the integrated CM will refer to a co-owned daycare provider. We 

address these endogeneity issues using a "differential distance (DD)" instrument. Specifically, 

we calculate the distance from the user's residence to the closest CM, vertically integrated and 

not integrated, and take the difference. We then use it as an instrument for vertical integration. 

We calculate the DD instrument for each service as CMs do not always integrate all types of 

downstream services. We expect the shorter the relative distance to an integrated CM, the more 

 
1 MHLW discusses this possibility on its website 

https://www.mhlw.go.jp/topics/kaigo/nintei/gaiyo2.html (In Japanese. Accessed 2023.6.10) 

https://www.mhlw.go.jp/topics/kaigo/nintei/gaiyo2.html
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likely the user will choose an integrated CM. The instrument is valid if this relationship holds 

and individuals do not choose a residence based on the distance to CMs. We confirm that the 

first "relevance" relationship holds in our data. Although we cannot directly test the latter 

assumption, we show that user attributes are balanced by the differential distance measure, 

supporting the assumption. The DD instrument has been used in previous studies of healthcare 

services (e.g., McClellan et al. 1994; Grabowski et al. 2013; Rahman et al. 2016; Konetzka et 

al. 2018; Card et al. 2023) and works well in our case, too. 

We also consider an additional endogeneity issue for the analysis of efficiency effects. In 

particular, we are concerned that other unobserved CM attributes correlated with the vertical 

integration status may independently affect the outcome of our interest. For example, if 

vertically integrated CMs provide higher-quality services, it may be difficult to distinguish 

vertical integration's impact from unobserved quality on our health outcome measures.2  Similar 

to Card et al. (2023), we address this issue by including a dummy variable that captures the 

quality of the CM as an additional endogenous regressor. Specifically, we assign a high- versus 

low-quality status for each CM based on their recipients' average improvements in care minutes 

since the baseline certification. To address the endogeneity of the quality status, we use an 

additional DD instrument similar to the previous ones, which calculates the relative distance to 

the closest high- versus low-quality CMs.  

We find evidence that vertically integrated CMs induce demand for co-owned 

downstream providers. First, regarding service choice, we find that vertically integrated CMs 

are more likely to include co-owned service types in a care plan. For example, if a CM and a 

daycare service are co-owned, the probability of including daycare in a care plan increases by 

more than 40%. Importantly, this impact of vertical integration on service choice is most visible 

for recipients with higher cognitive limitations. We also find suggestive evidence for service 

substitution; integrated CMs are less likely to include not-co-owned services in a care plan, 

although the estimates are mostly insignificant.  

Second, we find similar results to service volume. Vertical integration substantially 

increases the volume of downstream services CMs co-own while reducing not-vertically 

integrated services. Interestingly, examining the impact of vertical integration on the sum of the 

three service expenditures, we find no evidence that total expenditure increases with vertical 

integration. This result further indicates that vertical integration's primary effect is substituting 

not-co-owned services with co-owned services. CMs may substitute services instead of 

increasing total expenditure because there is a maximum amount of spending that public LTC 

insurance covers. Alternatively, recipients may have time constraints; receiving co-owned 

services may force the user to cut back on receiving other services. We continue to find that the 

volume inducement effect is larger for recipients with more cognitive limitations.  

 
2 We failed to find similar endogenous variables in the analysis of demand-inducement effects.  
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The results so far suggest that vertically integrated CMs' service choices may be 

suboptimal as they recommend co-owned service types at the expense of not-co-owned services. 

It is also concerning that the demand-inducement effect is greater for recipients with more 

cognitive limitations. However, we cannot yet conclude that these results indicate agency 

problems because these seemingly suboptimal choices may be compensated by efficiency gains 

owing to vertical integration, such as better coordination and information flow within the 

boundaries of the firm, which we investigate next. 

Third, in contrast to the inducement effects we find above, we find no evidence supporting 

the efficiency effect of vertical integration. Specifically, we did not find that vertical integration 

slows the progression of care needs regarding required care minutes per day one or two years 

after the baseline certification. Results for health outcomes are similar; vertical integration does 

not help delay the deterioration of health outcomes regarding ADL/IADL limitations and 

dementia dependency.  

In summary, vertical integration induces demand in the form of service substitution that 

would benefit co-owned downstream services. However, we do not find evidence for efficiency 

gain owing to the substitution, at least based on the measures we examined. These results 

indicate that vertical integration of CMs and LTC services leads to an agency problem by 

distorting care plans in favor of integrated services without clear benefits to recipients. 

This study contributes to two strands of literature. The first is literature that examines 

how vertical integration affects agents' referral decisions. In healthcare services, studies have 

shown that vertically integrated agents refer patients to co-owned hospitals (Nakamura et al. 

2007; Baker et al. 2016; Ho and Pakes 2014), refer more profitable users to own skilled nursing 

facilities (SNFs) (Cutler et al. 2020), perform more cardiac surgery (Afendulis and Kessler 

2007), and prescribe more profitable drugs to patients (Iizuka 2007, 2012), among others. We 

contribute to the literature in three ways. First and most importantly, we study agents' referral 

decisions when their clients have cognitive constraints. Although the principal-agent 

relationship under cognitive constraints is an important area that economics can contribute 

(Chandra et al. 2023), to our knowledge, little research exists on this issue. Comparing 

recipients with different levels of dementia, we find that the demand-inducement effect is more 

significant for a higher level of dementia. Second, we study CMs, agents who play crucial roles 

in coordinating non-institutional LTC services, a sector becoming increasingly important in all 

aging societies. CMs play key roles because many alternative services are available, and frail 

older people must rely on an agent to choose the appropriate one. To our knowledge, Kishida 

(2015) is the only study that examines the impact of vertical integration of CMs on service 

choice (but not service volume and efficiency). However, it uses small survey data and does 

not fully address the endogeneity of vertical integration.3 Third, we add to the literature by 

 
3 Sugawara and Nakamura (2016) is also related to our study. It examines the relationship between the 

density of vertically integrated CMs and LTC expenditures using municipality-level data from Japan, 



6 

 

studying agent "service choice" instead of "destination choice." Most previous studies examine 

agents' decision to refer to a co-owned or not-co-owned provider, i.e., the service's destination, 

conditional on a service such as hospital care or SNFs. 4  However, before deciding on a 

destination, agents often must choose a service from alternative service types, such as hospital 

care, SNFs, and home care. We contribute to the literature by studying service choice, an 

additional layer that may also be influenced by financial incentives created by vertical 

integration. Studying service choice is important because vertical integration may result in the 

service not being optimal for the recipient. This, in fact, could be more problematic than 

distorted destinations because, in the latter case, the same service will be provided regardless 

of the destination.  

Our study also contributes to the literature on the effect of vertical integration in 

healthcare services. This literature is rapidly growing because vertical integration of healthcare 

services has substantially increased in the United States in recent years (Cutler et al., 2020). 

Unlike the first literature, this literature does not explicitly study agents' referral decisions. 

Instead, they study the consequences of vertical integration in health care on various outcomes, 

including healthcare utilization and expenditures (Baker et al. 2014; Koch et al. 2017; Lin et al. 

2022), health outcomes (Koch et al. 2021), and price (Baker et al. 2014), among others. Most 

of these studies examine physician-hospital integration in the U.S., but several others have 

looked at integration between hospitals and skilled nursing facilities (SNFs) in the U.S. (e.g., 

Rahman et al. 2016, Konetza et al. 2018). We contribute to the literature by studying the 

consequences of vertical integration of care coordinators and providers in non-institutional LTC 

services, which has not been analyzed. Additionally, we add to the literature by proposing new 

efficiency measures of vertical integration, i.e., the level of care needs (required care minutes) 

and health outcomes (ADL/IADL limitations and dementia dependency) relevant to LTC 

services. Most previous studies use mortality and hospital readmission to measure health 

outcomes. Although highly relevant, these events are relatively rare, and thus, precisely 

estimating the efficiency effects is often difficult. In contrast, our measures vary more by frail 

older people, which could help detect the efficiency effects of vertical integration.  

 

2. Background  

2.1. Long-term care insurance in Japan  

The Japanese government introduced the LTCI in 2000 due to rapid population aging. The 

LTCI is mandatory social insurance with universal coverage for all certified adults 65 years old 

or older or those with specific aging-related diseases from 40 to 64 years old. In 2021, 

 

finding a positive correlation. Although they do not directly examine agent behavior, the results are 

consistent with demand inducement by CMs.  
4 Exceptions include Afendulis and Kessler (2007) and Iizuka (2007), which examine the impact of vertical 

integration on the choice of alternative cardiac treatments and hypertension drugs, respectively.  
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approximately 6.9 million people used the LTCI service in a month, and the total expenditure 

was 11.3 trillion JPY (or 102.4 billion USD5) or 2.08% of GDP.6 The LTCI provides only in-

kind benefits and has no cash payment for informal caregiving. A single municipality or a 

federation of several municipalities insures LTCI. 

The LTCI covers broad services, including both at-home and institutional care. This study 

focuses on formal at-home LTC services received by older people living in their own homes. 

Providing care at home instead of at a nursing home has been a major policy drive in Japan and 

elsewhere,7 as institutional care is believed to be more expensive.8 Accordingly, the share of at-

home LTC expenditure in Japan has steadily increased over time from 37% in 2001 to 49% in 

2021.9 Both for-profit and not-for-profit firms provide at-home services. 

We focus our attention on three major at-home services: (1) adult daycare, (2) home care, 

and (3) rehabilitation, which comprise more than 71% of at-home care expenditures in our data. 

Another major at-home service is short stay, which accounts for about 15% of total at-home 

care spending. We did not include it as part of our analysis for two reasons. First, a short stay 

is primarily intended to provide "respite" for family caregivers – which allows caregivers to get 

away from caregiving and refresh themselves physically and mentally – and is, therefore, not 

likely to affect care recipients' care needs and health outcomes. Second, recipients use the three 

services regularly, usually a few times weekly. In contrast, a short stay is used non-regularly as 

an add-on service, especially when family members need the service. Thus, CMs are less likely 

to substitute a short stay with other regular services. 

LTC service providers are paid for fees-for-services except for CMs. CMs are paid by 

capitation, with a fixed monthly fee (10,000 JPY or 91 USD) per recipient, regardless of the 

content or service volume of the care plan. Although CMs are paid by capitation, numerous 

anecdotes exist that vertically integrated CMs are under considerable pressure to create a care 

plan that increases the profits of LTC providers under the same ownership (MHLW 2004). Most 

recipients pay the coinsurance rate of 10% up to the maximum amount covered by the insurance, 

which differs by the care-needs level. Higher-income individuals pay 20% or 30%, while those 

 
5 Throughout this research, we use the average exchange rate in 2018, 1USD = 110.40 JPY, taken from 

the Bank of Japan homepage  (https://www.boj.or.jp/statistics/market/forex/fxdaily/ex2018.pdf ).  
6 Source: Annual Report on Long-Term Care Insurance by the Ministry of Health, Labor and Welfare 

for LTCI statistics (https://www.mhlw.go.jp/topics/kaigo/osirase/jigyo/21/index.html), GDP Statistics 

by the Cabinet Office (https://www.esri.cao.go.jp/jp/sna/menu.html ) 
7 Many countries have recently been exploring alternative solutions to reduce the expenses associated 

with institutional care. Formal care at home has emerged as a practical substitute, as suggested by 

Carmichael and Sevak (2005). In the Netherlands, the transition to formal care at home is regarded as 

the primary factor contributing to the decrease in the utilization of institutional care, as observed by 

De Meijer et al. (2015).  
8 Bakx et al. (2020) shows that, however, it may not be the case when one takes healthcare service 

expenditures into account.  
9 Source: The Survey of Long-Term Care Benefit Expenditures conducted by the Ministry of Health, 

Labour and Welfare. The numbers are taken from Kosei rodo tokei kyokai (2011) for 2001 and from  

https://www.mhlw.go.jp/toukei/saikin/hw/kaigo/kyufu/21/dl/03.pdf for 2021. 

https://www.boj.or.jp/statistics/market/forex/fxdaily/ex2018.pdf
https://www.mhlw.go.jp/topics/kaigo/osirase/jigyo/21/index.html
https://www.mhlw.go.jp/toukei/saikin/hw/kaigo/kyufu/21/dl/03.pdf
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under social welfare pay nothing.  

We briefly describe the three services we examine. Adult daycare is a service where care 

recipients stay in a facility during the daytime. Adult daycare aims to reduce the isolation of 

users confined to their homes, maintain their physical and mental functions, and reduce the 

burden of family caregivers. The facilities provide daily living support such as meals, bathing, 

and functional training to improve daily living functions. There is also interaction among older 

people, such as group activities to enhance daily living functions. Outpatient rehabilitation is 

also provided at a facility during the day. The service offers daily living support, such as meals 

and bathing, and functional training to improve daily living and oral function. The latter 

function is more primary in outpatient rehabilitation. Daycare and outpatient rehabilitation 

generally include pickup services. Home care is a service where professional caregivers visit 

the homes of users. The service provides nursing care such as meals, toileting, and bathing 

(physical care) and assistance in daily living such as cleaning, laundry, shopping, and cooking 

(daily living assistance) so that users can lead independent daily lives at home.  

 

2.2. Certification process   

One must be certified and assigned to a care-needs level to use public LTC services. A care-

needs level reflects the level of care required, which determines LTC services recipients can 

use, the unit price for those services, and the maximum spending covered by LTCI. There are 

seven care-needs levels, consisting of two broad categories, "assistance required" (Yoshien, 

hereafter AR) and "care required" (Yokaigo, hereafter CR). AR and CR categories consist of 

two and five levels, respectively. In this paper, we focus on CR-level recipients. 

The care-needs level is certified as follows.10 When an eligible person applies for LTCI, a 

municipal investigator visits the person and fills out a questionnaire consisting of 74 items on 

health status. Based on the answers to these questions, a computer algorithm calculates "care-

required minutes (care minutes hereafter)," estimated minutes required to provide LTC per day, 

and based on the care minutes, a care level is tentatively assigned to the individual. For example, 

those with care minutes from 50 to 70 and 70 to 90 are set to CR2 and CR3, respectively. Then, 

a municipal certification committee of several healthcare professionals meets and decides the 

care level by considering the tentative care level and assessments by the recipient's primary 

doctor and the municipal investigator.  

In addition to the 74 questions determining the care minutes, municipal investigators assess 

the level of dependency in daily living for people with dementia ("dementia dependency" 

hereafter) during the certification interview. Dementia dependency has six levels, starting from 

Level 0 (no dementia) to 5 (most severe).11 For example, Level 3 recipients sometimes have 

 
10 See Tsutsui and Muramatsu (2005) and Fu et al. (2023) for additional institutional details. 
11 Officially, the MHLW calls the latter “Level M” instead of Level 5.  
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symptoms and behaviors that interfere with daily life, have difficulty communicating, and 

require nursing care. Hisano (2009) shows that dementia dependency is highly correlated with 

the level of cognitive impairment assessed by the Mini-Mental State Examination (MMSE). 

Thus, dementia dependency can be considered a proxy measure of cognitive impairment due to 

dementia.  

Care recipients must receive recertification before the expiration date determined by the 

certification committee. They can also request recertification by themselves when, for example, 

their health status worsens. Most recipients in our data receive recertification every year. 

Importantly, all the information required to determine the care level, including the 74 items on 

health status and dementia dependency, are re-assessed during recertification, which we use to 

assess the impact of vertical integration on care needs and health outcomes. 

 

2.3. CM and Vertical Integration 

CMs (or care coordinators) play a vital role in the Japanese LTCI. There are many at-home care 

services, and choosing the best one to serve their care needs is challenging for frail older people 

who often have cognitive limitations. CMs act as agents for the recipient and create a care plan 

on their behalf, choosing services, providers, and the volume of the service. There is no specific 

rule on choosing a CM, but most insurers (municipalities) provide a list of care management 

offices, and care recipients often select one from the list. CMs visit the recipient's home to 

assess their health status and care needs and create a care plan. In some cases, they visit service 

providers together and decide on one. After creating a care plan, the CM must visit the recipient 

at least once a month to monitor and update the care plan if necessary. Recipients can also create 

a care plan alone, but it is rare.12 Thus, we focus on recipients whose CMs made care plans on 

their behalf in this study.  

As noted in the Introduction, there is a long-standing concern that vertical integration of 

healthcare providers may create an agency problem. In the context of Japanese LTC services, 

vertically integrated CMs may make care plans and referral decisions that benefit co-owned 

downstream firms at the expense of their clients. Numerous anecdotes indicate that vertically 

integrated CMs are under considerable pressure to create care plans that include services 

provided by vertically integrated downstream providers, as noted by more than 200 CMs 

interviewed by the MHLW (MHLW 2004). Although the Japanese government was aware of 

such a possibility,13 it did not bun vertical integration. Instead, the Ministry created a rule that 

may reduce self-referrals; the government reduced the capitation rate for CMs by 20% if a care 

 
12 According to Mitsubishi Sougou Kenkyuujo (2020), only 0.05% of care plans were created by 

recipients themselves in 2019. 
13 Please see, for example, the documents for the Social Security Council on October 4, 2005, 

published by the Japanese Ministry of Health, Labor and Welfare, 

https://www.mhlw.go.jp/shingi/2005/10/s1004-4.html. 
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management office referred more than 80% of recipients to a specific service provider.14  15 

However, concerns remain that vertically integrated CMs may not be impartial and neutral. 

There have been repeated discussions on ensuring the fairness and neutrality of care 

management.16 

 

 

3. Data Description  

Data Source Our analysis utilizes three datasets. The first is LTCI administrative claims data, 

which contains individual-level monthly information on item-by-item LTC service use and 

expenditures. The data also includes the recipient's care needs level and characteristics, such as 

age, gender, coinsurance rate, and the identification number for the CM and service providers. 

The second data set is LTCI certification data that contains the recipient's care needs level, care 

minutes, responses to 74-item questions related to ADL/IADL limitations, and the municipal 

investigator's assessment of dementia dependency. These certification data are available when 

the recipient receives initial and subsequent certification. The certification information is 

updated whenever the individual is recertified. Another vital information in this dataset is the 

7-digit postal code17 of each recipient's address, which we use to calculate the distance from the 

recipient's residence to that of the CM and service providers.18 We obtained the above two 

datasets from one of the top 20 municipalities in Japan by population, which has a population 

of around 1 million. The data covers recipients whose baseline certification occurred between 

June 2012 and November 2018.  

The third dataset contains ownership information of CMs and downstream service 

providers, i.e., who owns them.19 We use this information to determine which CMs and service 

providers are vertically integrated. Additionally, the data provides information on providers' 

physical location and characteristics, such as the number of CMs in the care management office. 

Again, we use the location information to measure the distance between the user, the CM, and 

the service provider. We obtained the data for three years, i.e., 2014, 2017, and 2020, and 

 
14 To be precise, this rule was applied to adult daycare, home health care, and equipment rental.   
15 In May 2015, the government penalized 7.6% of care management offices in Japan for this reason. 

Source: Report on Social Security Council (7/5/2015), the Ministry of Health, Labor and Welfare, 

https://www.mhlw.go.jp/file/05-Shingikai-12601000-Seisakutoukatsukan-

Sanjikanshitsu_Shakaihoshoutantou/0000170287.pdf p.21 
16 Source: https://www.ihep.jp/wp-content/uploads/2020/04/19314.pdf in Japanese. (Accessed 

2024/07/22). 
17 The seven-digit postal codes cover on average 1.13km2 or 280 acres in our data. 
18 For the address of individual users, we use the central point of the postal code. If a user and a provider 

are located in the same postal code, we define the distance between them is zero. Otherwise,  a distance 

between two points is measured as R arccos[sin 𝜃1 sin 𝜃2 + cos 𝜃1 cos 𝜃2 cos( 𝛾1 − 𝛾2)], where 𝜃1 and 

𝜃2 are the latitudes in radians of the two points, while 𝛾1 and 𝛾2 are the radian longitudes. R denotes the 

radius of the earth for which we adopt R = 6,371 km as in Banerjee et al. (2004, p. 19).  
19 We purchased the data set, PAREA Care-II, from Kokusai Kogyo, Co., LTD (https://biz.kkc.co.jp/en/ 

(accessed 2023.07.09)  

https://www.mhlw.go.jp/file/05-Shingikai-12601000-Seisakutoukatsukan-Sanjikanshitsu_Shakaihoshoutantou/0000170287.pdf
https://www.mhlw.go.jp/file/05-Shingikai-12601000-Seisakutoukatsukan-Sanjikanshitsu_Shakaihoshoutantou/0000170287.pdf
https://www.ihep.jp/wp-content/uploads/2020/04/19314.pdf
https://biz.kkc.co.jp/en/
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merged them with the claims data for 2012-2014, 2015-2017, and 2018-2020, respectively.  

 

Analysis Sample We construct the analysis sample in the following way. For each recipient, 

we call the first certification that appeared in the data after June 2012 "baseline certification." 

We have approximately 35,000 baseline certifications in the data. For the "service choice" 

analysis, we focus on recipients who have been certified for at least 12 months since the baseline 

certification. This means, for example, those who were not recertified after six months are not 

included in the data. Later, in Section 6.1, we check whether the attrition rate differs by the 

vertical integration status of the CM, finding no such evidence. For the "service volume" 

analysis, similarly, we include individuals who were certified at least 12 months (for the short-

term analysis) and 24 months (for the medium-term analysis) since the baseline certification.  

For efficiency effects, we include individuals who are certified as of the 14th month (for 

the short-term analysis) and the 26th month (for the medium-term analysis) after baseline 

certification. We chose to investigate the 14th month because the length of certification is 

typically one year, and thus, certifications expire no later than the 13th month after the baseline 

certification. Then, the outcome variables of our interest, i.e., care minutes, ADL and IADL 

limitation, and dementia dependency, are updated at least once before the 14th month; by using 

the outcome variables as of the 14th month, we can analyze how vertical integration affects 

these outcomes. Again, we check whether the attrition rates – those not recertified as of the 14th 

and 26th month – differ by the vertical integration status in Section 6.1, finding no such evidence.  

 

ADL/IADL limitation score  

To measure older people's frailty, we construct the ADL/IADL limitation scores using questions 

asked by municipal investigators during the certification process. For the ADL limitation score, 

we focus on seven ADL-related questions (ability to use the toilet, transfer from chair, transfer 

from bed, eat meals, dress, bathe, and go out) and create a score similar to the Barthel Index 

(Mahoney and Barthel, 1965), a leading index of ADL limitations. Specifically, we create a 

dummy variable for each activity that equals one if the recipient has a limitation in that activity 

and zero otherwise. We then sum the values to construct the ADL limitation score. Similarly, 

we construct the IADL limitation score, similar to Lawton and Brody's IADL index (Lawton 

and Brody, 1969), using four IADL-related questions (ability to shop, prepare meals, manage 

money, and take medications). In both cases, higher scores indicate more limitations. The 

ADL/IADL scores are similar to the Basel Index and the Lawton and Brody IADL Index, the 

leading indices in their respective fields, respectively. Still, they are not identical to them 

because of the limited number of questions included in the certification questions and 

differences in wording.  

 

The extent of Vertical Integration We describe the extent of vertical integration of CMs using 
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the 2014 cross-section data. There are 553 CMs, and 76.7% vertically integrate at least one of 

the three services. Thus, vertical integration is quite common in Japanese at-home LTC services. 

The share of CMs who integrate one, two, and three service types are 44.7%, 22.1%, and 0.2%, 

respectively. Among the three services, CMs integrate homecare (44.7%) most often, followed 

by daycare (38.5%) and rehabilitation (6.2%). 

 

4. Demand Inducement Effect of Vertical Integration 

4.1. Does VI affect the service included in a care plan? (Service choice) 

Empirical Model In our empirical analysis, we first examine whether vertical integration 

affects the type of service CMs include in a care plan. Specifically, we ask, do vertically 

integrated CMs create a care plan that includes the type of service provided by co-owned 

downstream firms? If so, this may indicate an agency problem because the recipient wants 

services most appropriate for them, not those that the CM's co-owned firm provides. We 

estimate the following linear model to assess this relationship: 

 

𝑌𝑖𝑚𝑠 = 𝛽0 + 𝑉𝐼𝑚𝑠𝛽𝑠 + 𝑿𝒊𝜷𝒊 + 𝒁𝒎𝜷𝒎 + 𝑫𝒊𝜷𝑫 + 𝑨𝒕 + 𝑩𝑾 + 𝜀𝑖𝑚𝑠 , (1) 

 

where 𝑌𝑖𝑚𝑠 is the dummy variable that takes the value of one if user i's CM m includes a service 

s (e.g., daycare) in the care plan at least once during the 12 months after the baseline 

certification and zero otherwise. 𝑉𝐼𝑚𝑠 is a vertical integration dummy variable that takes the 

value of one if CM m has service s (e.g., daycare) under the same ownership and zero 

otherwise.20  𝛽𝑠  is the coefficient of our main interest. 𝑿𝒊  is a vector of user i's attributes, 

including dummy variables for the care level, care minutes, age, age squared, gender, 

coinsurance rate, and dummy variables for the frequency of certification i received before the 

baseline certification. 𝒁𝒎 are a vector of CM m's attributes, such as the number of CMs in the 

care management firm, ownership status (for-profit versus not-for-profit), and the number of 

recipients of the care management firm. We also include 𝑫𝒊, the distance from i to the closest 

daycare and rehabilitation care providers (two variables) to control for access to care.21 𝑨𝒕 is 

the year dummy variable. Although we examine a small area (an urban municipality), to further 

control for within-municipality geographical variations, we include six ward fixed effects, 𝑩𝑾, 

which controls for resident characteristics such as average income; a ward is an administrative 

unit within a municipality. 𝜀𝑖𝑚𝑠 is an error term, which we cluster by CM m. We separately 

estimate this regression for each service. Note that this specification examines whether a 

specific service is included in a care plan and does not examine whether the CM refers the 

 
20 To be precise, we observe a care management office, not an individual care manager. 
21 We do not include distance to the closet home care provider because home care providers visit the 

recipient’s residence, and therefore, distance to home care providers would not affect access to care for 

the recipient.  
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recipient to a co-owned provider.  

We also estimate a variant of the model (1) to study "service substitution" by CMs. For 

example, suppose a CM has a home care service under the same ownership. Then, the CM may 

substitute home care for other services (e.g., daycare) if recipients are budget- or time-

constrained. If true, this may also indicate an agency problem because vertical integration 

prevents the agent (CM) from including optimal services for the client (recipient). 

To examine this possibility, we include additional vertical integration dummy variables for 

other services on the right-hand side and estimate regression (2).  

 

𝑌𝑖𝑚𝑠 = 𝛽0 + ∑ 𝑉𝐼𝑚𝑘𝛽𝑘

𝑘

+ 𝑿𝒊𝜷𝒊 + 𝒁𝒎𝜷𝒎 + 𝑫𝒊𝜷𝑫 + 𝑨𝒕 + 𝑩𝑾 + 𝜀𝑖𝑚𝑠 , (2) 

 

where the vertical integration dummy variable, 𝑉𝐼𝑚𝑘 , takes the value of one if CM m and 

service k (daycare, homecare, and rehabilitation) are under the same ownership and zero 

otherwise. A negative 𝛽𝑘 (k  s) indicates that the CM substitutes away from s if the CM co-

owns service k. In this regression, we focus on daycare, home care, and rehabilitation, the three 

popular services that recipients regularly use, usually two or three times weekly. If there is a 

service substitution, it would be between these three services.  

 

Identification Our primary concern for identification is the recipients' selection of a CM. 

For example, recipients who prefer a particular service, say rehabilitation service, may choose 

a CM who has a rehabilitation service under the same ownership. Then, unobserved user 

preferences correlated with the vertical integration dummy variable affect the service included 

in the care plan, creating an endogeneity problem.  

We address this endogeneity issue using differential distance (DD) instruments. 

Specifically, we calculate the distance from the user's residence to the closest vertically 

integrated and not-integrated CM for each service, take the difference, and use it as an 

instrument for vertical integration. We expect the shorter the relative distance to an integrated 

CM, the more likely the user will choose an integrated CM. The instrument is valid if this 

relationship holds and individuals do not choose a residence based on the distance to a CM. For 

robustness, we also experiment with two nonlinear versions of the DD instrument. The square-

root version takes the square root of the differential distance and then takes the difference. The 

log version takes the logarithm of the distance (plus one) to the closest vertically integrated and 

not-integrated CM and takes the difference. For equation (2), we treat all three vertical 

integration dummy variables as endogenous and include three service-specific DD instruments. 

As shown below, the instruments also work in this case as CMs do not always integrate all 

services; thus, the instruments are not collinear. As discussed in the Introduction, previous 

studies on healthcare services have used the DD instrument, and they also work in our case, as 
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shown below.  

 

Descriptive Statistics Table 1 shows how CMs include vertically integrated and not-

integrated services in care plans. For example, the first row shows to what extent CMs who 

have daycare services under the same ownership include daycare (59.3%), rehabilitation 

(14.6%), and home care (40.1%) in their care plans. The Table shows a few clear patterns. First, 

CMs include each service in a care plan more often when the CM and a downstream service are 

co-owned. For example, the first two rows for daycare (column 1) show that CMs who integrate 

daycare service are 11.8 percentage points (ppts hereafter) (59.3% versus 47.5%) more likely 

to include daycare in a care plan than those who don't. We observe the same pattern for 

rehabilitation (23.8 ppts difference) and home care (11.8 ppts difference). Second, CMs who 

vertically integrate a service (e.g., daycare) are less likely to include other services in their care 

plans than CMs who do not integrate the service. For example, the third and fourth rows for 

daycare (column 1) show that CMs who vertically integrate rehabilitation are less likely to 

include daycare by 16.2 ppts (39.4% versus 55.6%) than those who don't. This pattern is 

consistent with vertically integrated CMs substituting away from non-vertically integrated 

services. Table 2 summarizes other characteristics of recipients and their CMs included in the 

"inducement effect" analyses. 

 

Instrument Validity Figure 1 shows the distribution of the linear version of the DD 

instrument for the three services. They show that the DD instrument is distributed roughly 

evenly between -2 and 2 km for daycare and home care, while it is mainly positive for 

rehabilitation. The difference reflects that nearly half of CMs have daycare and home care 

services under the same ownership, while fewer CMs do so for rehabilitation. We also note 

many cases where the differential distance is zero. This typically happens when the closest CM 

with and without a co-owned service is in the same 7-digit postal code as the recipient. To check 

the robustness, we also estimate models excluding these cases, finding similar results.  

Figure 2 plots the relationship between the DD instrument (linear version) and the vertical 

integration status of the CM. This is the first-stage relationship. All the figures show a clear 

negative relationship, which indicates that recipients are less likely to choose a vertically 

integrated CM if it is located far away relative to non-vertically integrated CMs, as expected.  

Although the second assumption for the validity of an instrument that individuals do not 

choose residential locations based on the differential distance to VI and not-VI CMs cannot be 

directly tested, as reported in Table 3, user attributes below and above the median of the 

differential distance are generally balanced, supporting the assumption. Although a few 

variables are statistically significant due to large observations, the absolute differences are small. 

Nonetheless, we include these variables as regressors to control for the differences in attributes. 
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Estimation Results Table 4 reports results from equation (1). Panels A, B, and C report 

results for daycare, rehabilitation, and home care, respectively. Each panel reports OLS, first-

stage, and second-stage results, respectively. We show three alternative specifications for the 

DD instrument: the linear, square-root, and log versions. For brevity, we only report the 

coefficients on the vertical integration dummy variable and the DD instrument. 

We first look at the first-stage results. The estimated coefficients on the DD instrument are 

all negative, as expected, indicating that integrated CMs are less likely to be selected if they are 

located relatively far from non-integrated CMs. Among the three versions of the DD 

instruments, the square-root version tends to have higher t-statistics than the other two. For this 

reason, we mainly use the square-root version throughout the paper.  

The coefficients on the vertical integration dummy variable (the second stage results) are 

all positive and statistically significant, except for daycare with the linear DD instrument, 

indicating that vertical integration generally increases the probability of including a co-owned 

service in the care plan. If we focus on the results with the square-root version of the DD 

instrument (column 5), where the first-stage results are stronger, the probability increases from 

29% to 60%, depending on the service. The positive effect of vertical integration is consistent 

with the descriptive statistics discussed above. Appendix Table A** (to be added) reports results 

when excluding observations where both VI and not-VI CMs are in the same 7-digit ZIP code 

as the recipient, and thus the differential distance is zero. The results change little with this 

sample, providing further confidence in our main results.  

Table 5a reports results from equation (2), which includes three VI dummy variables as 

regressors. The name of the service in each column corresponds to the dependent variable of 

the regression (whether the service is included in a care plan), while the service names in rows 

correspond to the independent variables (whether the CM vertically integrates daycare, 

rehabilitation, and home care). As before, we report results using the square-root version of the 

DD instrument. We first look at the results for daycare (columns 1 and 2). The OLS results 

indicate that daycare service is more likely to be included in a care plan when CMs integrate a 

daycare service. Interestingly, CMs are less likely to include daycare in a care plan when CMs 

integrate other services, i.e., rehabilitation and home care. This result suggests CMs substitute 

services in favor of integrated services.  

The same pattern holds for the 2SLS results (column 2), although the substitution effect 

becomes insignificant. The results are similar for rehabilitation (columns 3 and 4) and home 

care (columns 5 and 6). The estimated impact of vertical integration on care plan choice is large; 

co-ownership increases the probability of including daycare in a care plan by as much as 29%. 

The corresponding numbers for rehabilitation and home care are 49% and 41%. These results 

are at least weekly significant. Turning to the substitution effects, we find that all the 

coefficients are negative, and the point estimates range from -7% to -48%, although most of 

them are not statistically significant. The F-statistics are larger than 24, indicating that the 
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instrumental variables are relevant.  

 

Heterogeneity by dementia level Table 5b reports results when we split the sample by the 

level of dementia dependency and estimate equation (2). Panel A (B) reports results for 

recipients with higher (lower) dementia defined by the level of dementia dependency greater 

than or equal to 2 (lower than 2). As discussed in Section 2.2, Level 0 recipients have no 

dementia, and Level 1 recipients have some form of dementia, but they are largely independent 

in daily life, both in the home and socially. We split the sample this way so that the two groups 

have approximately equal samples. 

Focusing on the 2SLS results, we find that the results for the higher dementia group (Panel 

A) are qualitatively the same as the average effect (Table 5a), and the point estimates are 

somewhat larger than the average effect. Specifically, we continue to find that vertical 

integration induces integrated CMs to include co-owned services in a care plan. We also find 

suggestive evidence for service substitution – integrated CMs substitute not-co-owned services 

with co-owned services – although the estimates are significant only in a few cases. In contrast, 

Panel B results for low dementia recipients indicate that the demand inducement effect of 

vertical integration is weaker. For example, CMs who vertically integrate daycare and 

rehabilitation services are no longer more likely to include respective services in a care plan. In 

both cases, the first-stage F-statistics are larger than 10. These results suggest that the demand 

inducement effect found in Table 5 is primarily driven by recipients with a higher level of 

dementia. 

An important factor that may affect CMs' decisions is the presence of family members. We 

would expect agency problems, if any, would be alleviated if recipients with cognitive 

limitations had a family member who could monitor the CM's decisions. Unfortunately, we do 

not have information about family members in the data, such as whether the recipient lives with 

a child. However, studies have shown that recipients with higher cognitive limitations are more 

likely to live with family members (e.g., Kobayashi et al., 2011). Then, our estimates on the 

impact of vertical integration for recipients with a higher level of dementia are likely to be 

conservative because the estimates would be biased toward zero to the extent family members 

mitigate the agency problem.  

To check robustness, we also estimate the same model by dividing the sample by the IADL 

score (see Section 3 for details), an alternative measure of cognitive limitations. Specifically, 

we consider those with an IADL score of four (approximately 63% of the sample) as having 

higher IADL limitations and those with less than four (approximately 37%) as having lower 

IADL limitations. Appendix Table A1 reports the results. We find that the results are similar to 

those using dementia dependency as the measure of cognitive limitations. In particular, the 

2SLS results indicate that the impact of vertical integration on including a co-owned service 

type in a care plan is more pronounced when recipients have more cognitive limitations 
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measured by the IADL score. It is reassuring that the results change little, regardless of the 

specific measure of cognitive limitations.  

To summarize, we find evidence that vertically integrated CMs are more likely to include 

co-owned services in their care plans, and the impact is stronger for recipients with higher 

cognitive limitations. There is also suggestive evidence that vertically integrated CMs tend not 

to include not-co-owned services in a care plan, although the estimates are largely insignificant. 

 

4.2. How much does VI affect the volume of service? (Service Volume) 

Empirical Model and Data In the previous section, we estimated the impact of vertical 

integration at the extensive margin, i.e., whether vertically integrated CMs include a co-owned 

service in a care plan. This section extends the analysis and examines the impact of vertical 

integration on service volume, i.e., the intensive margin. Our empirical model is essentially the 

same as equation (2) above. The only difference is that we replace the dependent variable, 𝑌𝑖𝑚𝑠, 

by recipient i's average monthly LTC expenditure for service s (such as adult daycare) for twelve 

months following the baseline certification. Additionally, we estimate a model that uses the sum 

of the three service expenditures as the dependent variable. The sum of expenditures will 

increase if vertically integrated CMs induce demand for vertically integrated services on top of 

all other service expenditures. Alternatively, it will not increase if CMs substitute vertically 

integrated services with not-vertically integrated services. We use the same data as before. 

Please see Table 2 for the summary statistics on average monthly expenditure.  

 

Estimation Results Table 6 reports estimation results for service volume. As before, we 

use the square-root version of the DD instrument for identification. The first two columns report 

results for daycare services. The OLS results in column 1 suggest that daycare spending is 

higher if CMs vertically integrate daycare services. At the same time, daycare spending is lower 

if CMs integrate rehabilitation or home care services, which indicates service substitution. 

Column 2 shows that these results largely hold even when we use instrumental variables. The 

2SLS estimates in column 2 suggest that daycare service expenditure increases by 4,946 points 

per month (approximately 49,000 JPY or 445 USD) if CMs co-own daycare services but 

decreases by 4,883 points per month (approximately 48,800 JPY or 444 USD) if CMs integrate 

home care. These estimates are statistically significant. Again, the latter result indicates that 

vertically integrated CMs substitute not-integrated services with integrated services. The F-

statistics reported at the bottom of the table are larger than 24, indicating that the instrumental 

variables are relevant. 

The estimated impacts are large, considering that the average monthly spending is 3,000 

points for daycare, as reported in Table 2. However, the large impact may not be surprising 

because, as we saw in Section 4.1, there is a large extensive margin effect; vertically integrated 

CMs are likely to include co-owned services in a care plan but are less likely to do so for not-
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co-owned services. These results also indicate that the volume of a service (e.g., daycare) 

drastically changes depending on what service the CM vertically integrates.  

We find the same pattern – CMs increase service volume for the service they integrate with 

while reducing service volume for not-integrated services – holds for the other two services, 

albeit somewhat less. For example, the results in column 6 for home care indicate that CMs that 

vertically integrate home care significantly increase home care services, while those that 

integrate day care and rehabilitation decrease home care services, although the latter two are 

not statistically significant.  

To further examine the impact of vertical integration on total expenditure, Table 6, column 

8 reports the 2SLS results when we use the sum of the three service expenditures as the 

dependent variable. The 2SLS results in Panel B indicate that vertical integration of any services 

does not significantly affect the sum of expenditures. This result further supports that vertically 

integrated CMs are likely to substitute not-integrated services with integrated services without 

substantially affecting the total LTC expenditures.  

 

Heterogeneity by dementia level Table 7 reports results when we split the sample by the 

level of dementia dependency and estimate the same model as the above. The 2SLS results in 

Panel A for higher dementia recipients are qualitatively the same as those in the full sample 

reported in Table 6. Specifically, LTC expenditure of a service (e.g., daycare) increases 

significantly when CMs co-own the service (e.g., daycare), and there is suggestive evidence for 

service substitution that integrated CMs tend to reduce the service volume of not-co-owned 

services. Interestingly, the results in Panel B for lower dementia recipients are in stark contrast 

to those in Panel A. In particular, none of the 2SLS results are statistically significant, indicating 

that there is no evidence that vertically integrated CMs behave differently from not-integrated 

CMs for lower dementia recipients.    

Appendix Table A2 reports results when we use the alternative measure of cognitive 

limitations, the IADL score. We continue to find that integrated CMs are more likely to include 

co-owned service types in a care plan when recipients have higher cognitive limitations, 

although our estimates for the low IADL group are less reliable with the first-stage F-statistics 

as low as 8.5.  

In sum, the volume effect analysis (intensive margin) indicates that vertical integration 

increases the volume of service CMs co-own and reduces non-co-owned volumes. These effects 

cancel each other without increasing the total LTC expenditure. These results suggest that the 

primary impact of vertical integration is substituting not-integrated services with integrated 

services, which is different from the traditional demand inducement effect of vertical integration 

that increases the volume of the same service. The fact that vertical integration distorts CMs' 

choice of service and service volume is concerning. However, it is also possible that vertical 

integration improves efficiency and benefits the recipient. We now analyze whether vertical 
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integration improves efficiency regarding recipients' care needs and health outcomes. 

   

 

5. Efficiency Effect of Vertical Integration 

 

Empirical Model We now turn to the efficiency effects of vertical integration. We examine 

whether vertical integration between CMs and providers slows the i) progression of care needs 

and ii) deterioration of health outcomes. By eliminating organizational boundaries, vertical 

integration may improve care coordination, which, in turn, may delay the progression of care 

needs and the deterioration of health outcomes. If so, it could also help reduce future LTC 

expenditures, as LTC expenditures would increase with care needs. We examine these 

possibilities by estimating the following linear model:  

 

∆𝑌𝑖𝑚𝑡 = 𝛽0 + 𝑉𝐼𝑚
𝑎𝑛𝑦

𝛽𝑉𝐼 + 𝑿𝒊𝜷𝒊 + 𝒁𝒎𝜷𝒎 + 𝑫𝒊𝜷𝑫 + 𝑨𝒕 + 𝜺𝒊𝒎𝒕 , (3) 

 

where ∆𝑌𝑖𝑚𝑡 is recipient i's change in care needs or health outcomes 14 (or 26) months after i's 

baseline certification at t, where ∆𝑌𝑖𝑚𝑡=𝑌𝑖𝑚,𝑡+14 − 𝑌𝑖𝑚𝑡 (for the 14 months data). The subscript 

m stands for i's CM. We measure the change in the outcomes at the individual level as they are 

not separately available for each service. We discuss the dependent variables in detail below. 

We study the outcomes 14 and 26 months after the baseline certification because most recipients 

receive at least one (two) recertification(s) within 13 (25) months. Thus, the dependent variables, 

such as care needs and health outcomes, are updated at least once by then. 𝑉𝐼𝑚
𝑎𝑛𝑦

 is a dummy 

variable for vertical integration, which takes the value of one if recipient i's CM m has any of 

the three services (daycare, home care, rehabilitation service) under the same ownership and 

zero otherwise. 𝛽𝑉𝐼  is the coefficient of our main interest. We also estimate a model that 

separately includes the three vertical integration statuses; for this model, we replace 𝑉𝐼𝑚
𝑎𝑛𝑦

𝛽𝑉𝐼 

by ∑ 𝑉𝐼𝑚𝑠𝛽𝑉𝐼_𝑠𝑠 , where s stands for service. The other regressors are the same as before. Again, 

we cluster the error term by CM, m. 

 

Dependent variables We examine two types of dependent variables: i) care needs and ii) 

health outcomes. Although these two outcomes are closely related, they are different as the 

former relates to the burden of care, and the latter captures the degree of frailty or health status 

of the recipient. For care needs, we use required care minutes evaluated by municipal 

investigators during certification as the primary dependent variable. Additionally, we create a 

dummy variable, Worsen, which takes the value of one if recipient i's care level worsens relative 

to baseline and zero otherwise.22  For health outcomes, we use three variables: ADL/IADL 

 
22 For this analysis, we exclude recipients with care level=5 at the baseline as their care level cannot 

worsen from 5. 
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limitation score and dementia dependency.  

 

Identification Our primary endogeneity concern is the selection of CMs by recipients. 

As discussed in Section 4.1, recipients may have unobservable preferences for vertically 

integrated CMs. If they directly affect the outcomes of our interest, the estimated coefficient on 

the vertical integration status will be biased. We address this issue using again the DD 

instrument. This time, we modify the DD instrument because our vertical integration dummy, 

𝑉𝐼𝑚
𝑎𝑛𝑦

 , takes the value of one if m integrates any of the three services. We calculate the 

differential distance between the closest CM that vertically integrates any of the three services 

and does not integrate any and use it as an instrument. Nonetheless, as before, we expect that 

the instrument negatively relates to 𝑉𝐼𝑚
𝑎𝑛𝑦

; vertically integrated CMs are less likely to be chosen 

if they are located relatively far away than not-vertically integrated CMs. For the analysis that 

separately includes the three vertical integrations status, we use the DD instruments defined 

separately for each service as in Section 4.1.  

Another identification issue is that other unobserved CM attributes, which may 

independently affect the outcomes, may correlate with the vertical integration status. For 

example, if vertically integrated CMs are associated with higher-quality providers, it may be 

difficult to distinguish the impact of vertical integration from unobserved provider quality. We 

address this issue by following Card et al. (2023). Specifically, we control CM quality by 

including a high (versus low) quality dummy for CM in addition to the vertical integration 

status. Specifically, we estimate the following equation (4): 

 

∆𝑌𝑖𝑚𝑡 = 𝛽0 + 𝑉𝐼𝑚
𝑎𝑛𝑦

𝛽𝑉𝐼 + 𝑄−𝑖,𝑚𝛽𝑞 + 𝑿𝒊𝜷𝒊 + 𝒁𝒎𝜷𝒎 + 𝑫𝒊𝜷𝑫 + 𝑨𝒕 + 𝜺𝒊𝒎𝒕 , (4) 

 

where 𝑄−𝑖,𝑚 is a dummy variable that takes the value of one if recipient i's CM m is a high-

quality CM. To construct the quality indicator, we first calculate the care-minute change for 

each recipient and take the average by CM, excluding recipient i. We then divide CMs between 

high- versus low-quality types by the median of the quality indicator.23 In our context, there are 

potentially multiple quality indicators, including care minutes, ADL, IADL, and dementia 

dependency. Among these, we use care minutes as the quality indicator, the primary measure 

capturing the level of care needs. It is also suitable because of the larger variance, partly owing 

to the measure's granularity (0.1minute). We calculate a CM's quality by calculating each 

recipient's change in care minutes during the first year after baseline certification, take the 

average for each CM, and divide CMs between high- versus low-quality types by the median. 

Then, recognizing that the quality dummy is also endogenous, we construct an additional DD 

instrument for the quality dummy in the same way as before by measuring the relative distance 

 
23 We construct this index by focusing on CMs who have at least 30 recipients in our data. The results 

are robust to a lower threshold of 10 recipients, which are available from the authors upon request.  
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from a recipient's location to the closest high-- versus low-quality type CMs.  

 

Descriptive Statistics Table 8 reports summary statistics. We focus on the recipients who 

have at least one of the three services in the care plan and do not use other services. The Table 

shows that the mean of 𝑉𝐼𝑚
𝑎𝑛𝑦

 is 0.785, indicating that 79% of CMs vertically integrate at least 

one of the three services. CMs integrate daycare and home care services more frequently (50.6% 

and 52.7%, respectively) than rehabilitation (14.2%).  

Figure 3 shows the relationship between the differential distance (linear version) and the 

probability that a recipient chooses a CM who vertically integrates any of the three services. 

This figure shows that the differential distance is negatively correlated with the choice of 

vertically integrated CM, as expected, validating the relevance of the DD instrument. Table 9 

reports that user attributes below and above the median of differential distance are generally 

balanced, supporting the assumption. Although a few variables show statistical significance due 

to large observations, the absolute differences are small.   

Figure 4 looks at the relationship between the differential distance (linear version) and the 

probability that recipients choose a high-quality CM. Whether we define quality by care 

minutes (Panel A) or ADL limitation (Panel B), there is a negative relationship between the two, 

indicating that high-quality CMs are more likely to be chosen if they are more closely located 

than low-quality CMs, as expected.  

 

Estimation Results Table 10 reports estimation results for efficiency effects using 

outcomes data 14 months after the baseline certification. As before, we use the square-root 

version of the instrument, which had higher t-statistics in Table 4. For each outcome, the first 

column presents the first-stage result that considers only the vertical integration status as 

endogenous. The second column presents the second-stage result based on the same assumption. 

The third column reports the second-stage result when we include the high-quality CM dummy 

as an additional endogenous variable.  

First, the first-stage result indicates that, for both care needs and health outcomes, the t-

statistics for the DD instrument are almost four in all cases, indicating that the instruments have 

power. Turning to the second column of each outcome, we find that the estimated coefficients 

are none of the coefficients are significant at the conventional level. Recall that a larger value 

of the dependent variable corresponds to a higher level of frailty and dementia. These results 

indicate that there is no evidence that vertical integration improves efficiency in terms of the 

recipient's care needs and health outcomes. The third column of each outcome includes CM 

quality as an additional endogenous variable. The coefficients on the vertical integration 

dummy variable remain insignificant even after controlling for another potentially endogenous 

CM quality. We note that the coefficients on the high-quality CM dummy variable are negative 

in all cases and sometimes statistically significant, indicating that high-quality CM helps slow 
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the progression of care needs and deterioration of health outcomes, as expected. The F-statistics 

reported at the bottom of the table are larger than at least 18, indicating that the instruments are 

still relevant even after adding the additional instrument.  

Table 11 shows the medium-run results after 26 months since the baseline certification. The 

results are similar to the short-run results reported in Table 10; the coefficients on the vertical 

integration dummy variable (the second column of each outcome) are not negative and 

statistically significant in all cases, indicating that there is no evidence that vertical integration 

improves the efficiency measures we examine. If anything, the positive and significant 

coefficient on ADL suggests that vertical integration worsens the frailty measure, although the 

result is not robust across different models. 

Table 12 reports the results that separately include the three vertical integration dummy 

variables as the independent variables. This specification is potentially useful in identifying the 

differential impact of vertical integration across the three services. We find that none of the 

estimated coefficients from the 2SLS model is statistically significant, supporting the results 

reported in Table 11. The F-statistics, reported at the bottom of the table, are approximately 10 

across the models, indicating that the service-specific DD instruments are still relevant.24 The 

medium-run results are similar, and we report them in Table 13.  

 

Heterogeneity by dementia level  Table 14 reports results when we split the sample by 

the level of dementia dependency and estimate the same model as the above. The results in 

Panel A for higher dementia recipients are similar to those in the full sample reported in Table 

10. First, the first-stage result indicates that, for both care needs and health outcomes, the t-

statistics for the DD instrument are larger than four in all cases, indicating that the instruments 

have power. Turning to the second column of each outcome, we find that the estimated 

coefficients are positive, but none are statistically significant. Again, we find no evidence that 

vertical integration improves efficiency regarding the recipient's care needs and health 

outcomes. The third column of each outcome includes CM quality as an additional endogenous 

variable. The coefficients on the vertical integration dummy variable remain insignificant even 

after controlling for CM quality. Panel B reports results for lower dementia recipients. Although 

estimated coefficients show a similar pattern, they are less reliable as the instruments are not 

strong enough, as indicated by the small F-statistics less than 10.25   

In summary, our results do not provide evidence that vertical integration improves 

efficiency regarding the recipient's care needs and health outcomes. 

 
24 For completeness, we also estimate the models that include the high-quality CM dummy 

variable, another endogenous regressor. Unfortunately, our instruments are no longer strong 

enough with the F-statistics smaller than 10, and the results are not reported. 
25 We also report the efficiency effects after 26 months of baseline certification reported in 

Table 15. The results are similar; none of the estimated coefficients are negative and 

significantly different from zero. 
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6. Additional Analysis and Robustness Check 

6.1. Attrition 

In Appendix D, we consider two attrition issues. As discussed in Section 3, our inducement 

and efficiency effects analyses include individuals certified as of the 12th month and 14th month 

since baseline certification, respectively. Then, a sample selection problem may be a concern if 

the attrition rate, e.g., not certified as of the 12th month, differs by the vertical integration status. 

To examine differential attrition, we construct the attrition dummy variable that equals one if 

the recipient has a baseline certification but is not included in the respective estimation sample 

and zero otherwise. Then, we estimate equations (2) and (3) using the attrition dummy variable 

as the dependent variable. Appendix Table D1 reports estimation results. The results in Panel A 

for the inducement effect show that there is no differential attrition by the vertical integration 

status. Panel B results for the efficiency effect are similar; there is no evidence of differential 

attrition at the conventional significance level. Therefore, sample selection problems due to 

attrition are not a major issue in our samples.   

 

6.2. Robustness Checks 

To be added  

 

7. Conclusion 

Do vertically integrated agents work in the best interest of their clients? This paper examined 

this issue in the context of CMs coordinating LTC services for frail older people who often have 

cognitive limitations. Many alternative at-home or non-institutional LTC services are available, 

and choosing an appropriate one is important but challenging for frail older people. Therefore, 

care management is a crucial function in all aging societies, although who plays the role differs 

by the specific institutional setup. A concern for vertical integration is that integrated agents 

may recommend a service to benefit co-owned downstream firms even if it is inappropriate for 

recipients. The concern is even stronger if recipients have cognitive limitations and have 

difficulty evaluating agents' recommendations. On the other hand, vertical integration may 

benefit recipients by promoting better coordination or information transmission within the 

boundaries of the firm. This, in turn, may slow the progression of care needs and the 

deterioration of health outcomes. No previous studies have examined the tradeoff despite the 

need for efficient care coordination in LTC services, an important emerging sector in all aging 

societies. Moreover, little is known about agency conflicts when clients have cognitive 

limitations.  

Using data from Japan, we study the impact of vertical integration of care management on 

the demand inducement and efficiency effects. In contrast to previous studies that show volume 

increase as primary evidence of demand inducement, we examine two types of demand 
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inducement effects: the type of service CMs include in a care plan and the volume of these 

services CMs recommend. Studying the service CMs choose is important because selecting an 

appropriate service is crucial for CMs who represent frail older people who may have difficulty 

selecting appropriate services. 

We find that vertical integration of care management affects the type of service and the 

volume of services recipients receive. In particular, vertically integrated CMs are more likely 

to include co-owned downstream services in a care plan and exclude not-co-owned service 

types. We find the same pattern for the volume of services. Moreover, the demand inducement 

effect is more prominent for recipients with higher cognitive limitations. Interestingly, LTC 

expenditure in total does not significantly differ with and without vertical integration. These 

results indicate that the primary effect of integrating CMs is to substitute not-co-owned services 

with co-owned services.  

The fact that vertically integrated CMs distort care plans in favor of co-owned downstream 

services suggests that vertical integration costs to recipients, although LTC spending in total, 

do not appear to increase. However, vertical integration may still be acceptable or even 

recommended if its efficiency gains outweigh its costs. We study this possibility empirically 

and find no evidence that vertical integration improves efficiency by slowing the progression 

of care needs or deterioration of health outcomes relative to not-integrated CMs. Thus, our 

results indicate that vertical integration of care management leads to an agency problem by 

distorting the services recipients receive without clear compensating benefits to recipients, and 

the impact is larger when clients have more cognitive limitations.  

We believe this paper enhances the understanding of the principal-agent relationship, 

particularly when principals face cognitive limitations. However, the current research has its 

limitations. For example, agency problems might be alleviated if a principal has a guardian or 

family member who can monitor the agent's behavior. Investigating whether and to what 

extent this is true poses an important empirical question that could help improve 

organizational structures in aging societies. Nevertheless, this critical question is left for 

future research. 
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Tables 
  

Notes: This table shows how care managers include vertically integrated and not-integrated services 

in their care plans. For example, the first row shows the extent to which care managers with a daycare 

service under the same ownership include daycare, rehabilitation, and home care in their care plans. 

N represents the number of recipients. 

Table 1: Probability of including a service in a care plan by the CM’s VI status 
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Table 2: Summary statistics (inducement effects) 

Notes: This table reports the summary statistics of the service choice estimation samples. Spending 

represents average monthly spending on services. The unit of spending is points, and 1 point is 

approximately 10 yen. N represents the number of recipients. 
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Table 3: User attributes below and above the median of differential distance (service choice) 

(A) Daycare 

(B) Rehabilitation (C) Home care 

Notes: This table reports the user attributes below and above the median of the differential distance for each service. 

We also report the p-value of the t-test for the difference between the means. N represents the number of recipients. 
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Notes: This table reports the estimation results of equation (1). The OLS column report OLS estimates 

of VI dummy, 𝛽𝑠 . For the 2SLS estimation, we report three different results using different 

instruments: linear, square root, and log of DD. The first stage columns report the estimated 

coefficients of the instruments. The second stage columns report the estimated coefficient of the VI 

dummy, 𝛽𝑠. N represents the number of recipients. Standard errors are clustered by care manager. 

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

Table 4: Estimation results for “service choice” 
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Table 5a: Estimation results for “service substitution” 

Notes: This table reports the estimation results of equation (2). The name of services in each column 

corresponds to that of the dependent variable (whether the service is included in a care plan), while 

the service names in rows correspond to the independent variables (whether the CM vertically 

integrates daycare, rehabilitation, and home care). For brevity, we report the estimated coefficients 

𝛽𝑘  only. N represents the number of recipients. Standard errors are clustered by care manager. 

***p<0.01, **p<0.05, *p<0.1. 
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Table 5b: Estimation results for “service substitution” (By dementia level) 

Notes: This table reports the estimation results of equation (2) by dementia level. Panel A (B) reports 

results for higher (lower) dementia recipients defined by the level of dementia dependency greater 

than or equal to 2 (lower than 2). The name of services in each column corresponds to that of the 

dependent variable (whether the service is included in a care plan), while the service names in rows 

correspond to the independent variables (whether the CM vertically integrates daycare, rehabilitation, 

and home care). For brevity, we report the estimated coefficients 𝛽𝑘 only. N represents the number of 

recipients. Standard errors are clustered by care manager. ***p<0.01, **p<0.05, *p<0.1. 
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  Table 6: Estimation results for “service volume” 

Notes: This table reports the estimation results of equation (2), with spending on each service (and its total) 

as the outcome. The name of services in each column corresponds to that of the dependent variable (how 

much the service is included in a care plan), while the service names in rows correspond to the independent 

variables (whether the CM vertically integrates daycare, rehabilitation, and home care). For brevity, we report 

the estimated coefficients 𝛽𝑘 only. N represents the number of recipients. Standard errors are clustered by 

care manager. ***p<0.01, **p<0.05, *p<0.1. 
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Table 7: Estimation results for “service volume” (By dementia level) 

Notes: This table reports the estimation results of equation (2) by dementia level, with spending on 

each service (and its total) as the outcome. Panel A (B) reports results for higher (lower) dementia 

recipients defined by the level of dementia dependency greater than or equal to 2 (lower than 2). The 

name of services in each column corresponds to that of the dependent variable (how much the service 

is included in a care plan), while the service names in rows correspond to the independent variables 

(whether the CM vertically integrates daycare, rehabilitation, and home care). For brevity, we report 

the estimated coefficients 𝛽𝑘 only. N represents the number of recipients. Standard errors are clustered 

by care manager. ***p<0.01, **p<0.05, *p<0.1. 
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Notes: This table reports the summary statistics of the health estimation samples. “VI any3” 

represents a dummy variable for vertical integration, which takes the value of one if recipient’s care 

manager has any of the following three services under the same ownership, i.e.,  adult daycare, 

home care, or rehabilitation service, and zero otherwise. N represents the number of recipients. 

Table 8: Summary statistics (efficiency effects) 
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Table 9: Balance tests (efficiency effects) 

Notes: This table reports the user attributes below and above the median of the differential 

distance for the baseline efficiency sample. We also report the p-value of the t-test for the 

difference between the means. N represents the number of recipients. 
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Table 10: Estimation results for efficiency effects (after 14 months) 

 

Notes: This table reports the estimation results of equation (4) using the baseline efficiency sample. The first row is health outcomes 14 months after the baseline 

certification. N represents the number of recipients. Standard errors are clustered by care manager. ***p<0.01, **p<0.05, *p<0.1. 
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Table 11: Estimation results for efficiency effects (after 26 months) 

 

Notes: This table reports the estimation results of equation (4) using the baseline efficiency sample. The first row is health outcomes 26 months after the baseline 

certification. N represents the number of recipients. Standard errors are clustered by care manager. ***p<0.01, **p<0.05, *p<0.1. 
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Table 12: Estimation results for efficiency effects (after 14 months) 

 

Notes: This table reports the estimation results of equation (4) using the baseline efficiency sample. The first row is health outcomes 14 months after the 

baseline certification. N represents the number of recipients. Standard errors are clustered by care manager. ***p<0.01, **p<0.05, *p<0.1. 
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  Table 13: Estimation results for efficiency effects (after 26 months) 

 

Notes: This table reports the estimation results of equation (4) using the baseline efficiency sample. The first row is health outcomes 26 months after the 

baseline certification. N represents the number of recipients. Standard errors are clustered by care manager. ***p<0.01, **p<0.05, *p<0.1. 
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Table 14: Estimation results for efficiency effects (after 14 months, by dementia level) 

 

Notes: This table reports the estimation results of equation (4) by dementia level using the baseline efficiency sample. Panel A (B) reports results for higher 

(lower) dementia recipients defined by the level of dementia dependency greater than or equal to 2 (lower than 2). The first row in each panel is health 

outcomes 14 months after the baseline certification. N represents the number of recipients. Standard errors are clustered by care manager. ***p<0.01, 

**p<0.05, *p<0.1. 
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Table 15: Estimation results for efficiency effects (after 26 months, by dementia level) 

 

Notes: This table reports the estimation results of equation (4) by dementia level using the baseline efficiency sample. Panel A (B) reports results for higher 

(lower) dementia recipients defined by the level of dementia dependency greater than or equal to 2 (lower than 2). The first row in each panel is health 

outcomes 26 months after the baseline certification. N represents the number of recipients. Standard errors are clustered by care manager. ***p<0.01, 

**p<0.05, *p<0.1. 
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Figures 
 

  

Figure 1: Distribution of the DD instrument 

Notes: This figure presents the distribution of the differential distance instrument (linear version) for each 

service. We calculate the distance from the user’s residence to the closest care manager who vertically 

integrates and does not integrate each service and take the difference. 

(A) Daycare 

(B) Rehabilitation (C) Home care 
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Figure 2: First stage relationship (service choice) 

Notes: This figure presents bin scatter plots of the relationship between the DD instrument (linear version) 

and the vertical integration status of the care managers for each service.  

(A) Daycare 

(B) Rehabilitation (C) Home care 
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Figure 3: First stage relationship (efficiency, VI CM) 

Notes: This figure presents bin scatter plots of the relationship between 

the DD instrument (linear version) and the vertical integration status of 

the care managers in efficiency estimation sample. 



46 

 

 

  
Figure 4: First stage relationship (efficiency, high quality CM) 

(A) Care minutes (B) ADL 

Notes: This figure presents bin scatter plots of the relationship between the DD instrument for high quality 

care manager and the quality status of the care managers in efficiency estimation sample. 
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Online Appendix 
 

 

Appendix A: Estimation results for choice/volume with the main 

sample 

Appendix D: Estimation results for sample attrition 
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Appendix A (Choice/Volume, Main sample) 

 

  

Table A1: Estimation results for “service substitution” (By IADL level) 

Notes: This table reports the estimation results of equation (2) by IADL level. Panel A (B) reports 

results for higher (lower) IADL recipients defined by IADL score equal to 4 (lower than 4). The name 

of services in each column corresponds to that of the dependent variable (whether the service is 

included in a care plan), while the service names in rows correspond to the independent variables 

(whether the CM vertically integrates daycare, rehabilitation, and home care). For brevity, we report 

the estimated coefficients 𝛽𝑘 only. N represents the number of recipients. Standard errors are clustered 

by care manager. ***p<0.01, **p<0.05, *p<0.1. 
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Table A2: Estimation results for “service volume” (By IADL level) 

Notes: This table reports the estimation results of equation (2) by IADL level, with spending on each 

service (and its total) as the outcome. Panel A (B) reports results for higher (lower) IADL recipients 

defined by the IADL score equal to 4 (lower than 4). The name of services in each column corresponds 

to that of the dependent variable (how much the service is included in a care plan), while the service 

names in rows correspond to the independent variables (whether the CM vertically integrates daycare, 

rehabilitation, and home care). For brevity, we report the estimated coefficients 𝛽𝑘 only. N represents 

the number of recipients. Standard errors are clustered by care manager. ***p<0.01, **p<0.05, *p<0.1. 
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Appendix D (Attrition) 

 

Table D1: Sample attrition from the full sample to the main sample 

 

Notes: This table reports how VI status affects sample attrition from the full sample to the main 

sample. The dependent variable is the indicator, which takes the value one if the observation is 

dropped and zero otherwise. The right-hand side of the regression is the same as equation (2) or (3) 

and the same instrumental variable is used. ***p<0.01, **p<0.05, *p<0.1. 

 


