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The effect of long-term care insurance on labor force participation among

informal caregivers: evidence from China

Abstract

To meet long-term care needs of older people and relieve the pressure of family caregiving, China has launched
long-term care insurance (LTCI) pilots. However, it remains uncertain whether and how it affects the labor
behavior of informal caregivers. Based on the China Health and Retirement Longitudinal Study, this study
empirically examines the effect of LTCI on labor force participation of informal caregivers using a staggered
difference-in-difference method. The results show that LTCI increased non-agricultural employment of informal
caregivers, but its impact on agricultural employment was not significant. Mechanism analysis reveals that the
decrease in hours of caregiving was the channel through which LTCI promoted non-agricultural employment
among informal caregivers. Furthermore, the beneficial effects of LTCI shows heterogeneity in
sociodemographic characteristics and policy design. Female, married, less educated, and healthier informal
caregivers were more strongly affected by LTCI. The labor force participation effect was more pronounced for
LTCI pilots, those covering the Urban Employee Basic Medical Insurance enrollees, providing support for
people with severely and moderate disability, and offering only institutional care. More attention should be paid
to the fairness of system operation, ensuring equal opportunities for informal caregivers to participate in the
labor market. At the same time, encouraging disabled people to choose service payments and enhancing home-
based care services are essential steps to help informal caregivers balance family responsibility and career
development, thereby fostering a labor-friendly LTCI system.

Introduction



Population aging has become a global issue. In 2021, there were 761 million people aged 65 and above

worldwide, and this number is expected to rise to 1.6 billion by 2050 (United Nations, 2023). Providing long-

term care (LTC) for older adults with limited autonomy and independence has become increasingly vital (Feng

et al., 2020). In Organization for Economic Co-operation and Development (OECD) countries, the average

expenditure on LTC account for 1.5% of GDP (OECD, 2020), and the growing need for LTC services is

outpacing supply (OECD, 2021).

In China, the challenges posed by population aging are equally severe. By the end of 2023, the population

aged 65 and above reached 217 million, accounting for 15.4% of the total population (National Bureau of

Statistics, 2024). Advanced age is often accompanied by disability. The number of disabled older adults aged 65

and above in China reached 43.75 million by 2020, and this number will more than double by 2050, to a projected

91.4 million (Zhang et al., 2020). However, due to the shortage of nursing facilities and qualified caregivers,

coupled with the fact that most older adults have little or no income, it is difficult for them to afford the high

costs of formal care (Chang et al., 2020). In addition, in Asian cultures, filial piety is deeply rooted as a moral

duty naturally expected of family members, especially when it comes to caring for sick elderly relatives (Kong

etal., 2021). The support from family—through care and companionship—is essential in fulfilling the emotional

needs of older adults. Traditionally, informal care provided by family members has dominated. With the

overlapping dilemmas of smaller family size, fewer children, and empty nests, both economic and caregiving

burdens on families have become increasingly heavy (Zhang & Yu, 2019; Ai et al., 2022).

In response, Chinese central government actively drew on OECD countries' experiences and launched a

pilot program for long-term care insurance (LTCI) in 15 cities and two key linked provinces in July 2016, and

further expanded it to 14 additional cities in 2020. As of January 2025, the LTCI program covered 180 million



people, with over 2.6 million individuals receiving benefits, and total fund expenditures exceeding 80 billion

RMB (approximately 11.2 billion USD) (National Healthcare Security Administration, 2025).

LTCI aims to meet the care needs of older people and improve their health, it is also crucial to reduce the

burden on families and enhance the well-being of caregivers. When a family member requires LTC, informal

caregivers often bear the responsibility of caregiving and the expenses for daily necessities and medical services

required for caregiving (Yue et al., 2022). These burdens significantly increase the physical and psychological

stress of informal caregivers (Pearlin et al., 1990; Uccheddu et al., 2019; Cheng et al., 2023) and may exacerbate

the conflict between caregiving and employment, leading them to experience "time poverty". In such cases, some

caregivers will opt to leave the labor market (Kong et al., 2021; Wieczorek et al., 2022). A study for married

women in China found that those providing more than 15 or 20 hours of caregiving per week were 4.5% and

7.7% less likely to participate in paid work, respectively (Chen et al., 2017). In addition, evidence from the

German Cohort Study suggests that the conflict between work and caregiving demands significantly increases

the likelihood of employees leaving employment, with the odds ratio estimate 1.39 (95% CI [1.29-1.50])

(Montano & Peter, 2021). For individuals, giving up labor participation results in the loss of wage and

corresponding social security, thereby diminishing their quality of life and welfare. It also hinders career choices

and professional development to miss opportunities to achieve their self-worth (Dintrans, 2018). For society,

most informal caregivers belong to the working-age population with substantial labor capabilities, representing

a valuable labor resource. Yet, the heavy burden of family caregiving comes at the cost of reducing this labor

supply (Chai et al., 2021).

Previous studies indicate that LTCI not only significantly improves older adults' disability status, reduces

the mortality rate and decreases medical expenditures (Deng et al., 2022; Sohn et al., 2020; Feng et al., 2020) It



also has a broad family spillover effect, such as alleviating the caregiving burden, improving self-rated health

and life satisfaction of family caregivers (Lei et al., 2022; Jiang & Yang, 2023; Yi et al., 2023). In recent years,

the impact of LTCI on caregivers' labor behavior has gradually attracted attention, but there is no consensus on

the nature of it. Some scholars argue that LTCI promotes labor force participation of informer caregivers. As

seen in Japan, the implementation of LTCI stimulated family caregivers’ employment (Fu et al., 2017). The study

in the United States finds that LTCI reduces the frequency with which children provide informal care and

increases their likelihood of participating in the labor market, bringing significant economic spillover effects

(Coe et al., 2023). Others finds that LTCI in German has negative effects on labor supply of male informal

caregivers (Geyer & Korfhage, 2018). Some studies also show that there is no obvious relationship between

LTCI and employment of informal caregivers (Fukahori et al., 2015).

These varying findings likely stem from differences in each country's social conditions and LTCI designs.

In China, the effects of LTCI on labor force participation of informal caregivers remain unclear. Only a few

studies focus on employment behavior of rural women (Yu et al., 2021) and changes in the labor market (Jing et

al., 2021), lacking an evaluation of the effect of labor force participation from the perspective of informal

caregivers. Additionally, non-agricultural employment and agricultural employment have distinct differences in

many aspects, including working hours, intensity, job requirements. At the same time, under China’ s unique

dual urban-rural economic structure, decisions regarding agricultural employment and non-agricultural

employment are also influenced by the household registration system (hukou system) and the distribution of

social security resources (Hu & Jia, 2025; Man et al., 2023). It is necessary to classify different types of work to

fully understand the detailed impacts of LTCI.

To fill this research gap in the context of China, based on the China Health and Retirement Longitudinal



Study (CHARLS), this paper uses a staggered difference-in-difference (DID) method to exploit the effects of
LTCI on non-agricultural and agricultural employment of informal caregivers and identify its mechanisms. Then
we analyze the heterogeneity of policy effects on the basis of different sociodemographic characteristics and
policy designs.

The study contributes in two ways to the existing literature. On one hand, the findings of our study aim to
more comprehensively present the pilot achievements of LTCI, highlight informal caregivers' rights and help
policymakers refine labor-friendly LTCI system. On the other hand, China's experience can provide useful
references for other developing countries facing the challenges of population aging and labor shortage.
Background
LTCI program in China

LTCI functions through risk-sharing and mutual financial support to compensate the insured for expenses
incurred from receiving LTC services. Guided by the Chinese central government, various pilot cities introduced
differentiated LTCI programs based on their levels of economic development and the degree of population aging.

Pilot cities followed the strategy used for social health insurance, giving priority to individuals enrolled in
the Urban Employee Basic Medical Insurance (UEBMI). Some cities extended the coverage to individuals
enrolled in the Urban-Rural Resident Basic Medical Insurance (URRBMI). Regarding the financing mechanism,
LTCI funds are primarily financed by social health insurance fund, and include multiple sources such as
individual contribution, employer contribution, government subsidies.

To qualify for benefits, individuals must be severely disabled for at least 6 months, and pass both disability
assessments and eligibility review. Benefits are provided in two forms: service compensation covers the costs of

care services like bed fees, nursing services, equipment use, and medical services, shared by LTCI funds and



individuals; while cash compensation means providing cash subsidies directly to disabled people without

offering care services. LTC services typically covered include basic care services and basic medical services,

with some programs also offering psychological support and rehabilitative care.

LTCI pilots covers institutional care, hospital care, home-based care and community-based care. The

services typically include daily living assistance and basic medical services, with some programs also offering

psychological support and rehabilitative care.

Theoretical framework

Introduced by Gary S. Becker in 1965, the theory of household production views family as both living and

productive units. Family not only earns money through paid labor to cover living expenses but also produces

"household products" such as childcare, housework, and caregiving through non-market labor. Members strive

to maximize household utility by dividing tasks based on their comparative advantages and optimally allocating

their time between market work, unpaid home work, and leisure (Becker, 1965; Becker, 1981). Labor force

participation can be seen as a decision result of maximizing household utility, reflecting whether an individual

is willing to work given the wage rate.

When LTC is needed for older adults, family members face the trade-off between caregiving and labor force

participation. The key decision involves analyzing the costs and benefits of both. The marginal cost of labor

force participation includes leaving older people unattended or the costs of purchasing formal care. While the

marginal benefit is the income from market work. If the marginal benefit exceeds the marginal cost, informal

caregivers tend to increase paid work. If the marginal cost surpasses the benefit, they may choose to provide care

themselves, thus squeezing out work time and exiting the labor market.

LTCI eases the financial strain and caregiving burden on disabled people and their families through service



and cash compensations. With these benefits, caregivers re-evaluate the marginal cost and benefit, balance paid

work, unpaid work and leisure to decide on purchasing formal care, engaging in market labor, and choosing job

types based on pay levels.

Materials and methods

Data sources

The data used in this study were derived from the CHARLS dataset. CHARLS covers high-quality

microdata on families and individuals aged 45 and above across 28 provinces, cities, and autonomous regions of

mainland China. The project is a large-scale, long-term longitudinal survey that collects multidimensional

information covering socio-economic conditions and health status to meet the needs of scientific research on

aging. CHARLS uses multi-stage sampling and a baseline sample tracking visit model. The first survey was

conducted in 2011, covering 150 counties/districts, 450 villages/resident committees, involving 10,257

households with 17,708 individuals. Subsequent surveys were conducted every two to three years, with the fifth

waves already completed. Each wave of the surveys have been approved by the Institutional Review Board at

Peking University. During the fieldwork, all respondents signed written informed consent.

The study focuses on informal caregivers' labor behavior. Since the 2015 and 2020 waves of CHARLS lack

information on family caregiving, we used the 2011, 2013, and 2018 waves, which covered periods before and

after the implementation of LTCI. The CHARLS asked respondents the question "During last year, did you ever

help with dealing with everyday activities?". Those who answered "yes" were identified as caregivers and

included in the study, excluding non-caregivers. After selecting relevant variables and excluding missing values,

4626 valid samples were retained. Figure 1 clearly shows the sample selection and population definition.

<insert Figure 1 The sample selection and population definition flow chart here>



Variables and measurement

Outcome variables

We selected "non-agricultural employment"” and "agricultural employment" as outcome variables.

According to the two questions in the questionnaire, “not including agricultural work, did you work for at least

one hour last week in paid work, individual business or family business without getting paid? ” and “are you

currently engaged in any non-agricultural work but are on vacation, on sick or other leave, or in job training?”

Summing the answers to these two questions, an affirmative response to either question indicates engagement in

non-agricultural employment. Then we employed a binary outcome variable to represent agricultural

employment using the question, “did you work for other farmers/employers and get paid for at least ten days in

the past year?” Those answered "yes" were classified as participation in agricultural work.

Key independent variable

The key independent variable is whether respondents lived in cities that had introduced the LTCI pilot

before 2018.

Control variables

Based on the theory of household production and previous studies (Becker, 1965; Becker, 1981; Geyer et

al., 2018; Chai et al., 2021; Yu et al., 2021), we included a set of control variables that might influence the

respondents' willingness to work. These include gender, age, hukou, marital status, education, self-reported

health, chronic diseases, medical insurance, taking care of grandchildren, intensity of caregiving, and household

income. Specific definitions of main variables are as shown in Table 1.

Table 2 presents descriptive statistics of the variables across the full sample, treatment group, and control

group. In the full sample, 46.2% of informal caregivers engaged in non-agricultural employment, and 7.5%



engaged in agricultural employment. Compared to the control group, the treatment group had a higher rate of

non-agricultural employment and a lower rate of agricultural employment. There is a higher proportion of

females, individuals with agricultural hukou, unmarried participants in the treatment group. Additionally, the

treated respondents tend to have less educated, a greater number of chronic diseases, and a higher percentage of

individuals caring for grandchildren. No significant differences were observed between two groups in terms of

age, self-reported health, participation in medical insurance, caregiving intensity, and household income.

Table 1 Definition of key variables

Variables Definition
N Non-agricultural Working for at least one hour last week in paid work, excluding
on-
. employment agricultural work. Yes =1, No =0
agricultural . . .
Temporary leave or Currently engaging in any non-agricultural work, but on
employment

job training
Agricultural employment

Gender
Age
Hukou

Marital status
Education
Self-reported health

Chronic disease

Health insurance

Taking care of grandchildren

Intensity of caregiving

Household income

vacation or other leave, or in job training. Yes =1, No=0
Working for other farmers/employers and get paid in the past
year. Yes=1,No=0

Male = 1, Female = 0

Age of respondents at time of survey

Urban =1, Rural =0

Married=0, Others=1

Middle school and above=1, Primary or less=0
Very poor = 1, Poor = 2, Fair = 3, Good = 4, Very good = 5

The number of chronic diseases

Covering by health insurance. Yes =1, No =10

Taking care of grandchildren in the past year. Yes = 1, No =0
Time spent caring for parents per week. Less than 10 hours per
week = 1, more than 10 hours and less than 20 hours per week
=2, 20 or more hours per week = 3

Logarithmic household income in the past year




Table 2 Descriptive statistics

Treatment (N=

Full (N=4626) Control (N=4269)
Variables 357)
Mean SD Mean SD Mean SD
Non-agricultural
0.462 0.499 0.542 0.494 0.455 0.498
employment
Agricultural
0.075 0.264 0.067 0.250 0.076 0.265
employment
Gender 0.450 0.498 0.404 0.491 0.454 0.498
Age 53.671 6.623 53.369 6.301 53.696 6.649
Hukou 0.290 0.454 0.238 0.426 0.295 0.456
Marital status 0.926 0.262 0.891 0.312 0.929 0.257
Education 0.534 0.499 0.462 0.499 0.54 0.498
Self-reported health
Very poor 0.027 0.163 0.025 0.157 0.028 0.164
Poor 0.168 0.373 0.148 0.356 0.169 0.375
Fair 0.503 0.500 0.569 0.496 0.497 0.500
Good 0.165 0.371 0.118 0.323 0.169 0.375
Very good 0.131 0.338 0.129 0.336 0.131 0.338
Chronic disease 0.838 1.177 0.779 1.116 0.843 1.182
Health insurance 0.965 0.184 0.966 0.180 0.965 0.184
Taking care of 0.466 0.500 0.492 0.500
. 0.490 0.500
grandchildren
Intensity of
. 1.601 0.862 1571 0.847 1.603 0.863
caregiving
Less than 10
0.651 0.477 0.664 0.473 0.650 0.477
hours per week
More than 10
hours and less
0.098 0.297 0.101 0.302 0.097 0.297
than 20 hours
per week
20 or more
0.251 0.434 0.235 0.425 0.253 0.435
hours per week
Household income ~ 9.783 1.592 9.868 1.821 9.776 1.571

Empirical strategies

The LTCI pilot in different cities provides a natural social policy experiment. We applied a staggered DID



method to evaluate the effects of LTCI on labor force participation among informal caregivers. This approach
effectively corrects for potential selection biases and policy endogeneity, more accurately examining the effects
of LTCI. The individuals from the first batch of national LTCI pilot cities were selected as the treatment group.
Since the CHARLS does not include data from Nantong, Changchun, and Shihezi, we mainly evaluated the
policy effects in the remaining 12 pilot cities (Chengde, Qiqgihar, Ningbo, Anqing, Jingmen, Guangzhou,
Chongqing, Chengdu, Shanghai, Suzhou, Shangrao, Qingdao), with other cities as the control group. The

baseline regression model is as follows:



Yiet = a+ BiTreat;. X Posty + [2Xice + W, + 0 + €ict (1)

Y;ct represents non-agricultural and agricultural employment of individual i in city ¢ in year ¢. The

coefficient f; of the interaction term Treat;. X Post, measures the effects of LTCI on the labor force

participation of informal caregivers. Treat;. indicates whether the city where individual i was lived is a LTCI

pilot city, with Treat;. =1 for the treatment group and Treat;. = 0 for the control group.

Post, indicates whether LTCI has been initiated. Although the national government designated the first

batch of pilot cities to establish the LTCI system in June 2016, Qingdao had already piloted LTCI in urban areas

in 2012 and expanded the pilot to rural areas in 2015. Therefore, for individuals in the urban areas of Qingdao,

Post,= 1 if the year is 2013 or 2018, and Post,= 0 if the year is 2011. For the other cities, Post;=1 if the year

is 2018, and Post,= 0 if the year is 2011 or 2013. X; . represents a series of control variables and [, is the

coefficient forit. w. and 6, represent city-level regional fixed effects and time fixed effects, respectively. &;.;

is a random disturbance term.

Results

Main results

Table 3 shows the effects of LTCI coverage on informal caregivers' labor force participation. The regression

coefficients are 0.301 (p<0.01) for non-agricultural employment and 0.036 (p>0.10) for agricultural employment.

It underlines that LTCI significantly increased the probability of non-agricultural employment by 30.1% among

informal caregivers in pilot cities compared to those in non-pilot cities, but there is little evidence to support the

effects on agricultural employment.

Table 3 Effects of LTCI on the labor force participation of informal caregivers



Variables Non-agricultural Agricultural
employment employment
Treat x Post 0.301*** (0.110) 0.036 (0.060)
Gender 0.254*** (0.021) -0.009 (0.011)
Age -0.021*** (0.002) -0.002*(0.001)
Hukou -0.025 (0.038) -0.019 (0.016)
Marital status -0.048 (0.040) -0.027 (0.025)
Education 0.038* (0.023) -0.019*(0.011)
Self-reported health 0.050*** (0.010) 0.006 (0.006)
Chronic disease -0.011 (0.009) -0.003 (0.005)
Health insurance -0.016 (0.064) -0.030 (0.042)
Taking care of grandchildren -0.087*** (0.020) 0.011 (0.012)
Intensity of caregiving -0.029*(0.017) -0.001 (0.010)
Household income 0.052*** (0.007) 0.002 (0.003)
Constant 1.195*** (0.149) 0.217*** (0.083)
City FE YES YES
Year FE YES YES
Observations 2,418 2,725
R-squared 0.415 0.200

Note: The significance levels of 1%, 5%, and 10% are denoted by ***, ** and *, respectively.
Standard errors clustered at the city level are in parentheses.

Parallel trend test

A key precondition for the DID method is the “common trends assumption”, which requires that the trends

of the treatment and control groups should be similar before policy implementation. It ensures that the observed

effects can be attributed to the policy rather than pre-existing differences between the groups, thus securing the

results' reliability. We employed the event study to test the effects on the main outcome variables, as shown in

Figure 2. Prior to the LTCI pilot, the coefficients are statistically insignificant, confirming the common trend

assumption. Following the policy implementation, the coefficient for non-agricultural employment is positive

and significant, while the coefficient for agricultural employment is not significant, consistent with the baseline

regression results.



<insert Figure 2 Event study for the effects of LTCI on labor force participation here>

Robustness test

Firstly, to eliminate the interference of confounding factors and avoid endogeneity issues, we combined

propensity score matching (PSM) method and the DID regression. Using logit regression, we estimated

propensity scores and applied a "1:2" K-nearest neighbor matching (NNM) to pair individuals from treatment

and control groups. Based on the matched results, we conducted a DID regression again for individuals within

the common support. After matching, p-values of all matched variables are greater than 0.10. The absolute values

of standardized biases for all variables, except care intensity, are less than 10%, indicating no significant

differences between the groups. The regression results in Table 4 consistently show that LTCI positively

influenced informal caregivers' non-agricultural employment but not agricultural employment, further validating

the robustness of the main regression results.

Table 4 Robustness test: PSM-DID

Variables Non-agricultural Agricultural
employment employment

Treat x Post 0.315** (0.127) -0.023 (0.081)

Constant 1.078*** (0.382) 0.558** (0.240)

City FE YES YES

Year FE YES YES

Observations 407 444

R-squared 0.527 0.392

Note: The significance levels of 1%, 5%, and 10% are denoted by ***, ** and *, respectively.
Standard errors clustered at the city level are in parentheses.



Secondly, we conducted a placebo test. We randomly selected individuals from 12 cities in the database to

form the dummy treatment group, with the remaining cities as the control group. The policy effects were then

estimated and the sampling was repeated 500 times to prevent rare event biases. If significant changes in labor

force participation are observed in the dummy treatment group, it will mean that the effects observed in pilot

cities are not caused by LTCI. Figure 3 displays the coefficients from repeated sampling alongside the baseline

regression coefficients. The random coefficients for both non-agricultural and agricultural employment are

normally distributed around 0, confirming our results are not influenced by other policy or unobservable factors.

Moreover, p-values for most dummy coefficients for non-agricultural employment are higher than those for the

baseline regression (0.01), and the estimates are clearly different from the main regression estimates. It

demonstrates the reliability of the above conclusions, LTCI has a positive association with the participation in

non-agricultural employment among informal caregivers.

<insert Figure 3 Robustness test placebo test here>

Furthermore, strictly restricting the inclusion criteria. To minimize potential biases due to the reduced

likelihood of labor force participation among non-working-age populations (younger than 16 years old or older

than 59 years old), we excluded retirees from the sample and performed the regression analysis. The results

reported in Table 5 are similar to the baseline regression. The interaction term coefficient for non-agricultural

employment remains significant, while the coefficient for agricultural labor is not significant.

Table 5 Robustness test: restricting on sample selection



Variables Non-agricultural Agricultural

employment employment
Treat x Post 0.295**(0.138) 0.046 (0.068)
Constant 0.765***(0.164) 0.258***(0.097)
City FE YES YES
Year FE YES YES
Observations 1,936 2,344
R-squared 0.451 0.208

Note: The significance levels of 1%, 5%, and 10% are denoted by ***, ** and *, respectively.
Standard errors clustered at the city level are in parentheses.

Mechanism test

As previously indicated, LTCI increased non-agricultural employment among informal caregivers, further

analysis is needed to explore the mechanisms behind this outcome. Driven by the goal of maximizing household

utility, informal caregivers strategically allocate their time resources among market work, unpaid home work,

and leisure. Given the fixed total amount of time available, the allocation for various activities shifts with the

engagement in unpaid home work. We referred to Yi et al. ’s approach (2023) and analyzed how LTCI affects

the daily activity allocation of informal caregivers. We chose time spent caring for parents, sleep time, and social

activity participation as the dependent variables for regression analysis. Hours of caregiving for parents in the

past year (in logarithmic form) represents unpaid home work, while average nightly sleep time and participation

in social activities in the past month represent leisure activities. Other control variables are consistent with those

used in the baseline regression.

Table 6 shows the empirical results for three potential channels through which LTCI promotes informal

caregivers' non-agricultural employment. LTCI reduced hours of caregiving but did not affect their sleep time or

social activity participation.



Table 6 Mechanism of daily activity allocation

Variables Hours of caregiving Sleep time Social activity
participation

Treat x Post -0.294**(0.139) 0.084 (0.448) -0.079 (0.081)

Constant 0.885*** (0.259) 7.826*** (0.453) 0.826*** (0.121)

City FE YES YES YES

Year FE YES YES YES

Observations 3,103 3,079 3,086

R-squared 0.842 0.198 0.235

Note: The significance levels of 1%, 5%, and 10% are denoted by ***, ** and *, respectively.
Standard errors clustered at the city level are in parentheses.

Health status is a critical determinant for engaging in paid work (Grossman, 1972). Therefore, we also

explored the health spillover effects of LTCI. We used physical pain to represent physical health and depression

level to represent mental health, to assess whether health improvement might explain the increased labor force

participation among informal caregivers. Physical pain was measured by the number of painful body parts,

including 15 parts such as the head, shoulders, and arms, with scores ranging from 0 to 15. Depression was

evaluated using the CES-D10 scale from the questionnaire, where higher scores reflect more severe depressive

symptoms, ranging from 0 to 30 (Cao et al., 2023; Yi et al., 2023).

According to Table 7, the regression coefficients for physical pain and depression are -0.131 and -0.046,

respectively. It suggests that the implementation of LTCI reduced both physical discomfort and depressive

symptoms among informal caregivers, although neither coefficients reached statistical significance at the 10%

level.



Table 7 Mechanism of health effects

Variables Physical pain Depression
Treat x Post -0.131 (0.122) -0.046 (0.910)
Constant 2.435*** (0.217) 16.710*** (1.702)
City FE YES YES

Year FE YES YES
Observations 3,103 3,103

R-squared 0.590 0.364

Note: The significance levels of 1%, 5%, and 10% are denoted by ***, ** and *,
respectively. Standard errors clustered at the city level are in parentheses.

Heterogeneity Analysis

Based on the above conclusions, we found that LTCI affects the labor behavior of informal caregivers. To
refine the policy effects of LTCI and develop more targeted optimization strategies, we conduct the heterogeneity
analysis on the group of informal caregivers based on individual characteristics and policy designs. Baseline
regression results indicate that LTCI has no significant impact on agricultural employment of informal caregivers;
thus, this section discusses only the differences in effects on non-agricultural employment.

Heterogeneity in Individual Characteristics

In real life, an individual's willingness to engage in work can be motivated or constrained by personal
characteristics, family structure, and human capital. Hence, we examined the heterogeneous labor spillover
effects from the perspectives of gender, marital status, education level, and health status.

Table 8 shows the results for gender heterogeneity. LTCI primarily affects the labor behavior of women,
increasing the probability of female caregivers participating in non-agricultural employment by 62.2%. However,
its impact on male caregivers' employment is not significant.

Next, we divided all caregivers into two subgroups based on marital status. The results indicate that LTCI



promotes non-agricultural employment among married caregivers.

We stratified the all sample according to education level. As shown in Table 8, the lower- level education

group, whose highest education is below junior high school, benefits more from LTCI coverage.

Subsequently, we further differentiated by health status to analyze their non-agricultural employment.

Respondents who reported their health as good or very good were categorized as having better health, while the

rest were classified as having poorer health. The employment effect of LTCI is more pronounced among informal

caregivers in better health, whereas the estimate for those in poorer health is insignificant.

Table 8 Heterogeneous effects of LTCI based on the individual level

Variables Gender Marital status Education Health
Higher- Lower-
Not Better Poorer
Male Female Married . level level
married health health
education education
Treat x Post  -0.141 0.622*** 0.264** 0.441 0.101 0.430** 0.793*** 0.190
(0.166) (0.105) (0.129) (0.436) (0.158) (0.166) (0.129) (0.145)
Constant 1.388*** 0.908*** 1.135%** 0.558 1.825%** 0.967*** 0.732** 1.157%**
(0.259) (0.208) (0.150) (0.737) (0.265) (0.193) (0.365) (0.176)
Observations 1,040 1,228 2,228 58 1,193 1,057 612 1,645
R-squared 0.513 0.444 0.422 0.767 0.505 0.444 0.541 0.425

Note: All regressions control for individual covariates, year FE, and city FE. The significance levels of 1%, 5%, and 10% are

denoted by ***, ** and *, respectively. Standard errors clustered at the city level are in parentheses.

Heterogeneity in LTCI Policy Design



We also referred to Lei et al. (2022) * s method, to analyze the heterogeneous effects of the LTCI pilot

policies, including coverage, benefit eligibility, and service provision, as shown in Table 9.

Currently, the coverage of LTCI in the pilot cities is divided into two categories: one includes only

individuals enrolled in the UEBMI, and the other covers individuals enrolled in both the UEBMI and the

URRBMI (Feng et al., 2020). It is apparent that LTCI covering UEBMI enrollees has a more significant impact

on the non-agricultural employment of informal caregivers.

Benefit eligibility determines the actual beneficiaries of the policy. In the pilot phase, various cities

designate older people with severe disability to be eligible to receive LTC services, and some cities expand the

scope. We divided the treatment group into broad eligibility for benefits (providing support for people with

moderate and severe disability) and narrow eligibility for benefits (providing support only for people with severe

disability). Regression results show that the spillover effect of LTCI is concentrated in the pilot cities which has

broad eligibility for benefits.

The service provision in the first batch of pilot cities primarily consists of two types: home-based care and

institutional care. Most cities offer both services, but some, like Ningbo, provide only institutional care.

Therefore, we divided the sample into single institutional care and a combination of institutional and home-based

care. Both types of treatment groups affect caregivers' labor force participation, but the effects vary. We observe

a greater positive effect among those offering only institutional care, mainly reflected in increased non-

agricultural employment.

Table 9 Heterogeneous effects of LTCI based on the policy design



Coverage Benefit eligibility Service provision
Variables The UEBMI
Only Institutional
The UEBMI and the Broad Narrow U
R R institutional care and home-
enrollees URRBMI eligibility eligibility
care based care
enrollees
Treat x Post  0.397*** 0.207 0.221 0.580*** 0.747%** 0.193*
(0.139) (0.162) (0.134) (0.128) (0.176) (0.111)
Constant 1.148*** 1.223*** 1.178*** 1.199%** 1.164*** 1.204***
(0.150) (0.154) (0.149) (0.155) (0.153) (0.150)
Observations 2,319 2,321 2,368 2,268 2,244 2,396
R-squared 0.413 0.415 0.413 0.415 0.412 0.417

Note: Only the treatment group is categorized according to the characteristics of the pilot polices, and the control group is

consistent with the baseline regression. All regressions control for individual covariates, year FE, and city FE. The significance

levels of 1%, 5%, and 10% are denoted by ***, ** and *, respectively. Standard errors clustered at the city level are in parentheses.

Discussion and suggestions

As population aging deepens, the needs for LTC of older people is rapidly growing, increasing the

caregiving burden in terms of both manpower and finances. In response, China launched the LTCI pilot program

in 2016. The study, utilizing nationally survey data from CHARLS, employs a staggered DID method to explore

the effects of LTCI on labor force participation among informal caregivers. We further examine the heterogeneity

and mechanisms behind these effects.

We find that LTCI has a positive spillover effect on informal caregivers' non-agricultural employment,

consistent with previous research from Japan, the United States, and Germany (Geyer & Korfhage, 2015; Geyer

etal.,2017; Fuetal., 2017; Coe et al., 2023). It indicates that socializing caregiving responsibilities is an effective



strategy for boosting caregivers' labor supply (Shimizutani et al., 2008). LTCI helps mitigate the financial risks
associated with disability by partially shifting the burden from families to social security systems, thus enabling
older adults with LTC needs to utilize formal care effectively (Yue et al., 2021) and allowing informal caregivers
to reassess their employment decisions that maximize household utility (He et al., 2024).

Interestingly, our study demonstrates that LTCI has little effect on agricultural employment. There are two
possible reasons for the different policy effects between non-agricultural and agricultural employment. From the
perspective of occupational characteristics, agricultural work is characterized by its seasonal nature, offering a
high degree of flexibility in work schedules. When a family member requires LTC, caregivers can often adjust
their farming activities around caregiving duties, making it unnecessary to entirely stop agricultural employment.
Consequently, the introduction of LTCI has not resulted in a significant rise in participation in agricultural work.

At present, the majority of cities adopt the form of service payment, which reduces the cost of using formal
care. However, purchasing professional care still requires family members to pay certain out-of-pocket expenses,
caregivers find it difficult to allocate the time saved from caregiving to leisure activities. Instead, they tend to
engage in paid work to balance their finances. Compared to non-agricultural employment, agricultural
employment is characterized by being labor-intensive and physically demanding. And the earning is far less than
the cost associated with formal care, making the marginal benefit of paid work less than the marginal cost.
Consequently, non-agricultural employment with relatively high wages is favored (Todaro, 1969; Harris &
Todaro, 1970; Cheng et al., 2018). With China’ s progress in industrialization and urbanization, a massive shift
of labor force from rural to urban areas has occurred. According to data from the National Bureau of Statistics,
in 2024, there were 299.73 million rural residents engaged in non-agricultural sector, accounting for 40.8% of

the total labor force (National Bureau of Statistics, 2025).



Another perspective considers the design of the LTCI system. According to guidelines issued by the

Ministry of Human Resources and Social Security, all pilot cities mainly cover UEBMI enrollees, with the

flexibility for cities to expand the scope to include URRBMI enrollees based on local realities (Ministry of

Human Resources and Social Security, 2020). Currently, some cities expand coverage for both UEBMI and

URRBMI enrollees, but the coverage is still shallow, with many rural residents uncovered.

Moreover, rural areas face severe aging and high demand for eldercare, but few professional eldercare

institutions enter the rural market. And the supply of socialized eldercare services is scarce, with shortages and

quality issues in workforce (Feng et al., 2020). Rural enrollees’ needs for care may not be adequately met, and

there are regional disparities in the actual benefits of LTCI between urban and rural areas (Xie & Feng, 2022).

However, agricultural activities are often concentrated in rural areas. Due to limited coverage or benefits, there

is no significant change in the willingness of informal caregivers to engage in agricultural work.

Regarding the mechanisms underlying the effects, our view aligns with previous studies; after the

implementation of LTCI, the use of formal care by disabled family crowds out informal care (Tamiya et al., 2011,

Zhang et al., 2020). Our findings indicate that LTCI primarily promotes social labor force participation by

reducing the unpaid work of informal caregivers. Additionally, informal caregivers do not spend their free time

on sleep or social activities but choose to work. They also do not get physical or mental health benefits from

LTCI coverage. To some extent, caregivers’ quality of life and well-being remain insufficiently improved in

many aspects, indicating the need for greater attention and policy support (Pearlin et al., 1990; Kolodziej et al.,

2022). It further confirms the validity of our interpretations of the main regression results mentioned earlier,

showing that purchasing LTC services still imposes a financial burden on older adults and family caregivers (Ma

et al., 2023).



Further, heterogeneity analysis shows that LTCI mainly affects the employment decisions of female

informal caregivers, in line with findings by Yu et al. (2021). There are two possible reasons. First, it may be

attributed to the traditional roles within Chinese families where women are primarily responsible for domestic

and caregiving duties. According to a national survey, women spend 2.8 times more time on household chores

and are 1.3 times more likely to care for older family members than men (National Bureau of Statistics, 2019).

In particular, female caregivers are more susceptible to adverse impacts on their health, which can alter

their willingness to participate in paid work and reduce their opportunities to pursue high-income professions

(MacPhail & Dong, 2007; Yamada and Shimizutani, 2015; Chen et al., 2017). Existing research suggests that

rationalizing the distribution of unpaid home work can maximize the release of women's potential and increase

their participation in social production. The benefits of LTCI can alleviate the pressure of family caregiving to

some extent, granting female caregivers more autonomy over their time. Second, a large number of middle-aged

and older people still rely on work for their income. Men tend to be more active and stable in the labor market,

whereas women have lower participation rates and lower wages, making them more likely to fall into poverty in

later life (Wang et al., 2021). Due to their disadvantaged position in the labor market, female caregivers benefit

more from LTCI to balance work and caregiving on account of opportunity cost.

We argue that the beneficial effects is larger for married informal caregivers. The reason can be explained

as follows: the operation of family encompasses both market and non-market work, and the most efficient

scheme of time allocation involves spouses working according to their comparative advantages. All household

activities can be cooperatively managed by both spouses, and informal caregivers have greater freedom to devote

to market work.

Education level, as a form of human capital, plays an important role in the decision of labor force



participation. Compared to informal caregivers with higher level of education, those with lower level of

education are more sensitive to the effects of LTCI. Yi et al. (2023) found that LTCI coverage is more effective

for less-educated caregivers in terms of health status. Our findings complement the conclusion, showing that

LTCI also promotes their non-agricultural employment. It is likely because less-educated caregivers have weaker

competitive advantages in the labor market, often engaging in lower-paying jobs and having poorer economic

status. LTCI, as an equitable form of social support, can provide substantial economic benefits to narrow the gap

in access to LTC services among different groups. Caregivers with lower education level benefit more in practice

and unlock more labor potential (Cao et al., 2023; Lei et al., 2022).

Health is a vital part of human capital and sustains individuals' career development (Becker, 1965). Informal

caregivers in better health are more productive and less constrained by physical capability, making them more

responsive to policy incentives.

We also find some evidence of the heterogeneity of LTCI policy designs. Regarding the scope of coverage,

the employment spillover effects of LTCI are only observed in the cities covering UEBMI enrollees, with no

significant response observed in the pilots covering both UEBMI and URRBMI enrollees. It could relate to

differences in benefits of policy and paying capacity of insured individuals, which requires further analysis (Yang

et al., 2021). In terms of benefit eligibility, the broader the eligibility, the stronger the effects. The proportion of

severely disabled older people is relatively small among all disabled individuals, which to some extent limits the

scope of policy beneficiaries.

With respect to service provision, both types of the LTCI designs show significant impacts, but informal

caregivers in the cities offering only institutional care are more markedly affected by policy. Currently, home-

based care typically includes two types: one provided by designated care facilities or specified formal caregivers



offering concentrated daytime door-to-door care, and the other provided by family caregivers offering daily care

services and receiving cash subsidies. Compared to institutional care, regardless of the types of home-based care

chosen, informal caregivers still need to undertake most of caregiving duties, which does not completely alleviate

their burden. These findings above provide references for the comprehensive assessment of the employment

effects of LTCI. Future research could adjust system models or parameters for scenario simulation and

optimization, in order to explore a labor-friendly LTCI system, thereby actually realizing the societal effects of

LTCIL

In light of the results, some policy implications are suggested. First, greater attention should be paid to the

well-being of informal caregivers, reducing the opportunity costs generated by family caregiving, such as

forfeiting employment opportunities and career development, along with the associated loss of income and social

security benefits. Second, securing the equity of system's operation. To address the urban-rural imbalance, LTC

facilities in rural areas should be improved, ensuring that the disabled older people and their families can reap

the benefits from LTCI. Third, another critical aspect involves optimizing the LTC delivery system, which

requires enhancing home-based care services and strengthening the quality of institutional care. The government

should leverage available policy instruments to encourage insured individuals to utilize formal care, like

increasing the payment rate and expanding the service items. These strategies not only assist informal caregivers

in relieving caregiving pressure to take part in economic activities, thus realizing their personal value, but also

align with "the 14th Five-Year Plan (2021—2025) of P. R. China", which proposes "expand inclusive elderly

care service resources and develop multi-level and diversified elderly care services" (Xinhua News Agency,

2021). At last, it is necessary to conduct more detailed explorations of the LTCI system. Specifically, the varying

effects generated by diverse populations and policy designs should be taken into account. Policies need to



increase support for the employment of informal caregivers who are male, unmarried, highly educated, or in

poorer health, ensuring that all informal caregivers have equal opportunities to participate in the labor market.

Conclusions

This study finds that LTCI has a positive spillover effect on non-agricultural employment of informal

caregivers but does not significantly affect their agricultural employment. Mechanism analysis reveals that LTCI

increases their non-agricultural employment primarily by reducing hours of caregiving. Moreover, the effects of

LTCI show heterogeneity in sociodemographic characteristics and policy designs. Female, married, less educated,

and healthier informal caregivers derive greater benefits from the policy. The labor force participation effects

are more pronounced in the LTCI programs that cover UEBMI enrollees, provide support for people with severe

and moderate disability, and offer only institutional care. Policy designs of LTCI should secure the equity of

policy benefits and optimize the LTC delivery system, aiming to assist informal caregivers in balancing work

and caregiving obligations, thereby establish a labor-friendly LTCI system.

The results not only enrich the existing literature in the field of LTCI, but also have meaningful policy

implications for enhancing the well-being of informal caregivers. However, several limitations need to be

acknowledged. Firstly, due to data constraints, our results can only reflect the short-term effects over the first

two years of its implementation. It fails to consider potential delays in policy effects and identify long-term

outcomes, suggesting the need for studies with longer follow-up periods. Secondly, since the CHARLS only

comprises respondents aged 45 and above, the findings may not be applicable to entire caregiver population.

Subsequent researches should employ larger sample for external validation to enhance the robustness of the

conclusions. Thirdly, the impact of LTCI on the labor supply of caregivers is multi-faceted. Our analysis is

limited to labor force participation of informal caregivers and does not fully address other opportunity costs of



caregiving, such as reduced earnings and hindered career development. In future research, it is recommended to
further distinguish between employment and self-employment, as well as additional aspects of caregivers' labor

supply. Such evidence would comprehensively assess the spillover effects of LTCI to support the development

of more targeted policies.



Data availability
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