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Purpose: Given the increasing longevity of the population, the consolidation of familial structures, and the scarcity of economic 
resources required to sustain an aging society, the Chinese government faces a complex and urgent challenge in effectively addressing 
the growing needs of older adults and establishing a long-term care services system that is both sustainable and equitable.
Patients and Methods: This study harnesses the comprehensive CLHLS data from 2011 to 2018 and utilizes the “Pilot 
Industrialization of Old-Age Service in a Market-Oriented Way” policy as a quasi-natural experiment. Employing the Difference-in- 
Differences (DID) method, our study aims to evaluate the impact of industrializing older adult care services on the physical and mental 
health outcomes of older adults in China.
Results: The findings strongly indicate that the government’s adoption of a market-driven fiscal approach within its policies, aimed at 
attracting social capital and fostering the industrialization of older adult care services, positively influences the physical and mental 
well-being of the aged population. Furthermore, through heterogeneity analysis, it becomes evident that the health promotion effect is 
particularly pronounced among older individuals living without a spouse, lacking family care from children or grandchildren, or 
residing in financially underdeveloped regions.
Conclusion: In summary, these results underscore the potential efficacy of employing financial policy instruments to facilitate the 
industrialization of older adult care services, thereby advancing the promotion of a society characterized by healthy aging and ensuring 
equitable health outcomes for older people.
Keywords: industrialization, older adult care, market-driven fiscal policy, physical and mental health, healthy aging, difference-in- 
differences, Chinese longitudinal healthy longevity survey

Introduction
Globally, the number and proportion of older adults are rapidly expanding because of increased life expectancies and 
declining fertility rates. Projections indicate that the demographic aged 65 and above will witness an almost twofold surge, 
surging from 727 million in 2020 to over 1.5 billion in 2050, concurrent with a rise in the proportion of older adults from 
9.3% to 16.0% over the same duration.1 Consequently, facilitating suitable and enduring care for older adults has emerged 
as a paramount concern in public policy and research across the globe.2 The older adult care service industry is a collective 
term for providing physiological and psychological services for older people. It was first proposed in 2006 when the State 
Council initially clarified the concept of the older adult care service industry. It is the earliest official document in China to 
standardize the description of the older adult care service industry.3 The Opinion points out that the older adult care service 
industry provides regular care and services for older people, meeting their unique living needs. It includes daily care, routine 
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tasks, physical examination, medical assistance, spiritual comfort, psychological care, rehabilitation treatment, and other 
services. From providing essential services to building an industry supported by traditional home-based, community, and 
specialized older adult care in new institutions, a socialized service system has been constructed to meet the diversified 
needs of the older adult population based on targeted care services. China, a nation witnessing a rapid aging process,4 

confronts even greater obstacles in addressing the burgeoning demand for older adult care services than other countries.5 

However, China faces several hurdles when it comes to addressing these difficulties.
On the one hand, economic development and the implementation of the one-child policy (which was terminated in 

2016) have resulted in an upsurge in female employment rates,6 heightened population mobility,7 and an increased 
prevalence of single-child families.8 These factors have shifted toward nuclear family structures, weakening the 
traditional family care system. Concurrently, concerns regarding the physical, mental, and economic strain experienced 
by family caregivers have emerged, exacerbating the burden on the family care system.9,10 As a result, the traditional 
family care system has been substantially undermined.11 On the other hand, given China’s substantial older adult 
population and the embryonic stage of its older adult care services, relying solely on government-operated nursing 
homes and care institutions is not a sustainable recourse.12,13

To fulfill the exigencies of China’s aged population and ensure the enduring viability of older adult care services 
within the confines of an imperfect welfare structure, insights from developed nations reveal that market engagement in 
the domain of older adult care service provision is hailed as the most productive course of action.14,15 Nevertheless, the 
extant body of literature on market participation in the older adult care service industry reflects notable divergence due to 
conflicting interests between enterprises and the government. Enterprises prioritize maximizing economic gains, whereas 
the government enhances social welfare.16 Proponents argue that profit-driven private enterprises possess a stronger 
impetus to allocate resources judiciously and adapt to the varied and fluid needs of the older adult populace.17 They posit 
that private enterprises display greater adaptability and can furnish cost-effective models of care compared to purely 
public sectors. However, critics raise apprehensions that private enterprises may prioritize profit-driven objectives at the 
expense of upholding high standards of older adult care services, potentially leading to a regression in care quality as 
profit-centric considerations take precedence.18

Furthermore, China’s older adult care service industry presently finds itself in uncertainty and exploration.15 While 
there exists a burgeoning demand among older adults for these services, an array of economic, social, and cultural factors 
influence the actual demand for such provisions. Consequently, significant uncertainties enshroud the authentic demand 
for care services,19,20 amplifying investment risks and financial pressures for prospective investors, compelling many to 
adopt a cautious stance and defer investment within the older adult care service industry.21 The available literature posits 
that policy support is pivotal in establishing a sustainable care system by striking a harmonious equilibrium between 
private and public interests.22,23 Furthermore, policy support is indispensable in tackling enterprises’ financial constraints 
and nurturing the growth of the older adult care service industry.12

To alleviate the initial dearth of funding encountered by enterprises operating within the older adult care service 
industry, government support policies typically adopt two approaches: direct subsidies and government-led investment 
funds.24,25 Direct subsidies extended by governmental entities primarily comprise construction and operational 
subsidies.12,16,26 Conversely, government-guided investment funds, bolstered by central government backing, strive to 
allure investments from local authorities, financial institutions, and social capital for ventures fraught with risk, thereby 
nurturing the growth of burgeoning sectors.27 These investment funds furnish monetary assistance to nascent enterprises 
and mitigate financing risks that invariably arise during the funding process.28 In contrast to direct subsidies, govern-
ment-guided investment funds harbor the extraordinary capacity to serve as both an “effective government” and an 
“effective market”.29 They adopt a market-oriented approach that optimizes the utilization of fiscal resources, engender-
ing a multiplier effect on capital.30 By harnessing public and private resources to the fullest extent possible, they hold the 
potential to enhance the accessibility of older adult care services.

Moreover, government-guided investment funds exhibit substantial promise in streamlining and elevating the overall 
structure of the older adult care service industry.31 By selectively identifying enterprises imbued with considerable 
potential and substantial benefits, these funds can boost the quality and efficiency of older adult care services.32 However, 
extant studies focusing on the promotion of the older adult care service industry through governmental policies have 
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predominantly addressed providing direct subsidies,16,21,33 Limited attention has been paid to exploring government- 
guided investment funds. Further research is warranted to investigate government-guided investment funds’ effectiveness 
and latent advantages within the older adult care service industry.

On August 22, 2014, a collaborative endeavor between the Ministry of Finance and the Ministry of Commerce led to the 
announcement of the “Notification on Carrying out Pilot Industrialization of Old-Age Service in a Market-Oriented Way”. 
This proclamation allocated a sum of 2.4 billion Chinese Yuan in guidance funds from the central government, rendering 
abundant support to the older adult care service industry, mainly facilitating the comprehensive progress in home-based, 
community-based systems, and life services industries combining medical and nursing care. These funds were distributed 
equally among the eight provinces and regions, and the designated pilot areas were explicitly directed to promote the 
industrialization of older adult care services based on market-oriented operation principles. Furthermore, each province was 
entrusted with establishing an industry fund dedicated to older adult care services, with a matching fund ratio of no less than 
1:4. Thus, each province will invest 1.2 billion yuan.34 China has the world’s largest aging population. Therefore, promoting 
healthy aging initiatives to tackle the challenges associated with an aging society is of critical importance.35,36 By providing 
guidance funds and encouraging the establishment of industry funds, the government aims to stimulate investment and 
innovation in the older adult care service industry. Over a year following the initiation of the pilot policy, Hunan province 
alone has attracted substantial investments totaling nearly 8 billion yuan, catering to the welfare of over 1 million older 
individuals.37 Therefore, whether these efforts will achieve China’s goal of establishing a sustainable and high-quality older 
adult care services system and enhancing older individuals’ health and well-being is worth exploring.

This study contributes significantly to an extensive body of literature. First, it addresses issues raised in the ongoing 
scholarly discourse surrounding the efficacy of market participation in older adult care services. This study applies the 
“Pilot Industrialization of Old-Age Service in a Market-Oriented Way” policy as a quasi-natural experiment and employs 
the DID (Difference-in-Differences) methodology. Doing so avoids the endogeneity that often complicates the identifica-
tion of causal effect between older adult care services and the health outcomes of this cohort. The findings of this study 
suggest that market participation in the older adult care service industry can significantly improve their physical and 
mental health. Secondly, research shedding light on the efficacy of government policy tools in promoting sustainable 
development of the older adult care services sector from an unexamined perspective outside the scope of traditional 
subsidies and tax incentives is limited. Through careful examination of financial policy, this study will show that the 
establishment of a market-oriented government guidance fund created in the interest of the older adult care service 
industry can significantly impact China’s goal of fostering a society that facilitates holistic, healthy aging. This novel 
perspective offers valuable insights. It clarifies how financial policies can catalyze and spur further development in the 
older adult care industry. Finally, this study explores the heterogeneous impact of market-driven financial policies 
supporting the growth of the older adult care service industry on physical and mental health in diverse populations 
and regions. The analytical framework employed in this study carefully considers several individual characteristics such 
as age, living arrangements, and family caregiving while shedding light on the regional differences that arise from 
various factors, including provincial financial subsidies and the pervasive urban-rural dichotomy. Thus, this study delves 
deeply into the complex impact of policy interventions on older adult health outcomes.

In summary, the insights provided by this study will contribute substantially to the existing literature. They illuminate 
the positive effects of market participation in older adult care services. Furthermore, they emphasize the significance of 
financial policy tools beyond subsidies, revealing a wide range of possibilities. Finally, by considering population and 
regional diversity, this study clarifies the complex factors that impact older adult health. Policymakers and stakeholders 
who seek to improve care for older adults will benefit substantially from the information it provides.

Materials and Methods
Data Resources
Individual-level data were sourced from the Chinese Longitudinal Healthy Longevity Survey (CLHLS), which was 
administered in 2011, 2014, and 2018. The CLHLS utilized proportional probability sampling, gathering an array of 
multidimensional information, including demographic characteristics, socioeconomic conditions, lifestyle factors, family 
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structure, and physical and psychological health.38 The CLHLS draws data from 800 randomly selected counties and 
cities across 23 provinces, representing approximately 85% of China’s vast populace.

For this study, we obtained a large sample (14,625 participants) aged 60 and above with their presence during at least 
two interviews.

We procured appropriate data from the China Statistical Yearbook. The data were gathered at the provincial level and 
included the per capita GDP, the exact number of hospital beds and doctors per 1000 individuals, cataloged for each province.39

Variable Description
Dependent Variable
Evaluating the health status of older adult men and women encompassed two dimensions of self-rated health (SRH) and the 
domain of psychological well-being. The SRH was quantified using a five-point scale for the question: “How do you rate 
your health at present?” Those participants who responded with a good or very good were considered to have good physical 
health, which was scored as 1. Other options were scored 0, representing the state of having poor physical health.40

Within psychological well-being, we examined loneliness, reflecting the older adult’s tendency toward depression and 
suicidal ideation.41 Participants were asked: “Do you often experience loneliness/bouts of loneliness?”42 Responses of 
always or often were scored 1. Other options were scored 0.43

Independent Variables
DID was identified as the key independent variable examined in this study, which represented whether the survey participants 
were located in an area where the policy “Pilot Industrialization of Old-Age Service in a Market-Oriented Way” had been 
implemented at the time of their interview. The DID variable consisted of two components: “treat” (treatment) and “post” (post- 
implementation). The “treat” component indicated whether the respondents were located in any of the eight pilot provinces, 
namely Hunan, Inner Mongolia, Jilin, Jiangxi, Shandong, Anhui, Hubei, and Gansu. These provinces were selected as the 
treatment group where the policy was implemented, and they served as a basis for comparison. The “post” component indicated 
whether respondents were interviewed after the policy was implemented, specifically after the year 2015.34 This interaction item 
represented the change in the treatment effect before and after the policy compared to the control group. By utilizing the 
Difference-in-Differences (DID) approach, the study aimed to capture the causal effect of the policy on the health outcomes of the 
participants while controlling for other factors that could potentially influence the results.

Control Variables
Taking into account relevant studies, this study controlled for various demographic and socioeconomic covariates 
associated with individual health.40,44 The demographic characteristics included the following variables:

Age: A continuous variable representing the age of the participant.
Sex: Categorized as 1 for male and 0 for female.
Marital status: Categorized as 1 for married and living with a spouse, and 0 for separated/divorced/widowed/never married.
Education level: Categorized as 1 for educated and 0 for illiterate.
Living arrangement: Categorized as 1 for living with family members other than the spouse and 0 otherwise.
Number of surviving children: A continuous variable indicating the number of living children the participant has.
Chronic diseases: Assessed based on 24 prevalent diseases among older adults, such as heart disease and diabetes, 

categorized as “1” if the participant had at least one disease and “0” otherwise.
Smoking: Categorized as 1 for current smokers and 0 otherwise.
Drinking: Categorized as 1 for current drinkers and 0 otherwise.
Regular exercise: Categorized as 1 for engaging in regular exercise and 0 otherwise.
Annual physical examination: Categorized as 1 for undergoing routine physical examination every year and 0 otherwise.
Socioeconomic status variables included:
Adequate economic income: Categorized as 1 if all sources of income were sufficient to cover daily expenses and 0 otherwise.
Economic independence: Categorized as 1 if the participant’s primary source of income is self or spouse, and 0 otherwise.
Social security: Categorized as 1 if the participant had medical and pension insurance and 0 otherwise.
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Relative economic level: Categorized from 1 to 5, representing “very difficult”, “relatively difficult”, “average”, 
“relatively wealthy”, and “very wealthy” economic levels.

Family income: A continuous variable representing annual family income in logarithmic form.
Economic support from children: A continuous variable representing the total cash received from all children/ 

grandchildren during the past year in logarithmic form.
Emotional support from children: Categorized as 1 if older adults primarily confided in their children/grandchildren 

when having concerns or thoughts, and 0 otherwise.
Residential area type: Categorized as 1 for urban/town area and 0 otherwise.
Furthermore, the study controlled for macro-level environmental variables related to individual health:
Per capita GDP (in yuan): A continuous variable representing the economic output per person, represented in 

logarithmic form.
Hospital bed count per 100,000 people: A continuous variable indicating the availability of hospital bed count per 

100,000 individuals.
Number of doctors per 100,000 people: A continuous variable representing the number of doctors available per 

100,000 individuals.
These covariates were incorporated to encapsulate the contextual elements that hold the potential to exert an influence 

on the outcomes of individual health. The descriptive statistics about the principal variables are elucidated in Table 1, 
providing a visual representation of their inherent characteristics and distributions.

Table 1 Descriptive Statistics for the Primary Variables

Variable Category Variable Obs. Mean S.D. Min. Max.

Independent variables SRH 14,625 0.465 0.499 0 1
Loneliness 14,271 0.284 0.451 0 1

Dependent variables Treat 14,641 0.328 0.47 0 1
Post 14,641 0.217 0.412 0 1
DID 14,641 0.072 0.258 0 1

Demographic covariates Age 14,641 83.437 9.974 60 118
Sex 14,641 0.487194 0.500 0 1

Marital status 14,517 0.442 0.497 0 1
Education level 14,336 0.496164 0.500 0 1

Living arrangement 13,905 0.555 0.497 0 1

Number of surviving children 14,391 3.743 1.731 0 11
Chronic diseases 14,641 0.634 0.482 0 1

Smoking 14,558 0.189 0.392 0 1

Drinking 14,481 0.175 0.38 0 1
Regular exercise 14,377 0.336 0.472 0 1

Annual physical examination 14,517 0.526 0.499 0 1

Socioeconomic 

covariates

Adequate economic income 14,558 0.819 0.385 0 1

Economic independence 14,486 0.34 0.474 0 1

Social security 14,490 0.954 0.209 0 1
Relative economic level 14,526 3.06 0.644 1 5

Family income 13,369 29,281.43 29,835.910 0 100,000

Economic support from children 13,754 2697.892 4861.217 0 100,000
Emotional support from children 14,548 0.732 0.443 0 1

Residential area type 14,641 0.467 0.499 0 1

Per capita GDP 14,641 48,204.66 20,867.87 22,234 150,962
Hospital bed count per 100,000 people 14,641 5.588 1.38 3.200 14.200

Number of doctors per 100,000 people 14,641 4.681 1.092 2.832 7.548
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Econometric Model
To evaluate the inherent influence of market-oriented government financial support on the health outcomes of older adults within 
the realm of the developing older adult care service industry, this study employed a rigorous and sophisticated analytical 
approach known as the DID strategy. The model incorporated individual-fixed and year-fixed effects to ensure the utmost 
precision and accuracy in the estimation process. Within this design, the treatment group comprised older adults hailing from 
provinces where the policies for Pilot Industrialization of Old-Age Service in a Market-Oriented Way were implemented. In 
contrast, the control group consisted of their counterparts from other provinces. The estimation equation employed in the analysis 
is delineated as follows:

Variable yipt represents the health outcomes of individual i residing in province p during year t. The primary 
explanatory variable of interest, DIDit, is a binary variable assigned a value of 1 if older adults resided in a pilot 
province and participated in the 2018 survey; otherwise, it was assigned a value of 0. Xipt is the time-varying feature 
vector of the individual, and Wpt is the time-varying feature vector at the provincial level. Further details regarding these 
features are provided in Section Control variables. τt is the year fixed effect, ai is the individual fixed effect, and εict is 
a random error term. To capture the potential correlation among health outcomes of older adults residing in the same 
province, standard errors are clustered at the provincial level.

Results
Baseline Regression
The baseline regression results for equation (1) are depicted in Table 2. Columns (1) and (3) exclusively incorporate 
dummy variables signifying the implementation of the pilot policy, while columns (2) and (4) encompass the dynamic 
interplay of individual time-varying characteristics, provincial time-varying characteristics, individual-fixed effects, 
and year-fixed effects. Remarkably, the coefficients associated with the pivotal variable consistently demonstrate 

Table 2 Baseline Regression Results

SRH SRH Loneliness Loneliness

(1) (2) (3) (4)

DID 0.078*** 0.064*** −0.086*** −0.076***
(0.021) (0.020) (0.019) (0.017)

Treat 0.021** 0.005

(0.010) (0.009)
Post −0.010 0.014

(0.012) (0.011)

Age/100 −0.006 0.013
(0.010) (0.013)

Marital status 0.006 −0.182***

(0.021) (0.025)
Living arrangement 0.011 −0.043*

(0.017) (0.022)

Number of surviving children 0.014* −0.005
(0.008) (0.007)

Chronic diseases −0.082*** 0.014

(0.023) (0.009)
Smoking 0.065** 0.020

(0.027) (0.026)
Drinking 0.045** −0.046*

(Continued)
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a positive inclination and attain statistical significance at the exceptional level of 1%, irrespective of the control of other 
factors. This compelling evidence unequivocally establishes the pivotal role of the pilot policy in elucidating the 
enhancement of older adults’ well-being. More specifically, the execution of the pilot policy engenders a statistically 
significant surge of 6.4% in the probability of older adults rating their health as good, concurrently with a noteworthy 
decline of 7.6% in the probability of experiencing persistent sentiments of solitude.

Robustness Tests
Parallel Trend Test
The validity of the DID estimation hinges upon the fundamental assumption that the trajectories of the outcome variable 
in both the treatment and control groups are comparable in the absence of policy intervention, as highlighted by prior 
research.45 To ensure the utmost credibility and reliability of our research findings, we performed an “Event study” 

Table 2 (Continued). 

SRH SRH Loneliness Loneliness

(1) (2) (3) (4)

(0.021) (0.027)

Regular exercise 0.067*** −0.016
(0.014) (0.013)

Annual physical examination 0.013 −0.029**

(0.016) (0.013)
Adequate economic income 0.067*** −0.062***

(0.020) (0.015)

Economic independence 0.035* −0.015
(0.020) (0.014)

Social security 0.013 0.012

(0.038) (0.035)
Relative economic level 0.082*** −0.054***

(0.010) (0.012)

Ln (family income) 0.007 0.008
(0.006) (0.005)

Ln (economic support from children) 0.005 0.006

(0.006) (0.007)
Emotional support from children −0.021 0.006

(0.016) (0.017)

Residential area type −0.000 −0.026
(0.015) (0.018)

Ln (per capita GDP) −0.137 0.116

(0.191) (0.153)
Hospital beds count per 100,000 people 0.055*** 0.039*

(0.016) (0.019)

Number of doctors per 100,000 people −0.033* −0.041
(0.019) (0.025)

Constant term 0.455*** 1.765 0.285*** −1.601

(0.006) (2.216) (0.005) (2.039)
Individual fixed effects No Yes No Yes

Year fixed effects No Yes No Yes

Observations 14,625 9811 14,271 9469
R-squared 0.002 0.583 0.002 0.557

Notes: The significance levels corresponding to ***, ** and * are 1%, 5%, and 10%, respectively. Robust standard errors 
were reported in parentheses in columns (1) and (3), and clustered standard errors at the provincial level were reported in 
parentheses in columns (2) and (4), which are consistent with the results presented in Table 3 and Table 4 below.
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analysis to scrutinize the hypothesis of parallel trends.46 The outcomes of this meticulous examination are meticulously 
presented in Table 3. Notably, it becomes apparent that prior to the implementation of the policy, there was no 
statistically significant impact of the policy enforcement on the physical and psychological well-being of older adults, 
regardless of including other pertinent variables in the analysis. These compelling results affirm the absence of 
a substantial divergent trend between the provinces that pioneered the execution of the Pilot Industrialization of Old- 
Age Service in a Market-Oriented Way and those that abstained from its implementation, thereby substantiating the 
veracity of the parallel trend assumption.

Placebo Test
A potential concern surrounding this study’s findings pertains to the attribution of the observed enhancements in the 
health of older individuals to fortuitous circumstances. To address this concern and reinforce the robustness of our 
conclusions, two placebo-testing methodologies were implemented.

First, a “counterfactual” randomized treatment cohort was established.47 Specifically, of the 32 provincial regions, 
eight were randomly chosen and designated as the intervention group, assuming their implementation of the Pilot 
Industrialization of Old-Age Service in a Market-Oriented Manner. At the same time, the remaining provinces were 
allocated as the control group. As the “pseudo-intervention group” selection was predicated on stochastic processes, it 
was anticipated that implementing policies would not substantially impact the well-being of older adults. This iterative 
procedure was replicated 500 times, wherein each regression iteration incorporated all control variables and fixed effects, 
and Figures 1 and 2 visually present the significance and distribution of the estimated coefficients. These figures reveal 
that the “pseudo-policy dummy variable” distributions coalesce around the value of 0, with respective mean values of 
0.0003 and −0.006. Furthermore, a majority of the p-values associated with this variable surpass 0.1. These findings 
signify that the enhancements in the health of older individuals cannot be ascribed to fortuitous factors.

Second, a “counterfactual” virtual enactment of a policy timeline was devised.48 Specifically, the pre-policy samples 
were preserved, and the policy’s commencement date was stipulated between 2011 and 2013. In this context, 2011 was 
regarded as the antecedent phase preceding the policy, while 2014 was designated as the subsequent phase following its 
implementation. Given the counterfactual nature of the policy timing, it is expected that the simulated policy dummy 
variables would exert no noteworthy influence on the well-being of older individuals. The scrutiny presented in Table 4 
exhibits that the coefficients associated with the “pseudo-policy dummy variable” lack statistical significance concerning 
physical and psychological health, thereby signifying that the advancements in the health of older adults cannot be 
ascribed to temporal trends.

Table 3 Parallel Trend Hypothesis Test

SRH SRH Loneliness Loneliness

(1) (2) (3) (4)

Treat * Post_-3 −0.009 0.001 −0.024 −0.036
(0.020) (0.022) (0.018) (0.030)

Treat * Post_3 0.074*** 0.064** −0.097*** −0.093***

(0.023) (0.024) (0.021) (0.020)
Constant term 0.438*** 1.744 0.306*** −0.780

(0.008) (2.154) (0.007) (1.923)

Control Variables No Yes No Yes
Individual fixed effects No Yes No Yes

Year fixed effects No Yes No Yes

Observations 14,625 9811 14,271 9469
R-squared 0.003 0.583 0.004 0.557

Note: The significance levels corresponding to *** and ** are 1% and 5%, respectively.
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The outcomes of placebo tests further bolster the resolute conclusion that the policy endeavor of Pilot 
Industrialization of Old-Age Service in a Market-Oriented Manner has markedly enhanced the well-being of older adults.

Other Robustness Tests
To ensure the veracity of the foundational regression findings, a trio of robustness assessments were conducted.

Figure 1 Randomized treatment group (SRH).

Figure 2 Randomized treatment group (Loneliness).
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Firstly, a Logit model was employed for re-estimation (columns 1 and 2 in Table 5). Given that the original dependent 
variable in the survey constituted a ranking variable, converting it into a binary variable within the 0–1 spectrum posed 
the potential risk of information loss. To address this concern, a re-estimation was executed employing the original 
sorting variables in conjunction with the logit model. By comparing the estimation outcomes of the original ordinary 
least squares (OLS) model and the Logit model, it was ascertained that the direction of the estimated coefficients for the 
DID analysis remained unaltered. Thus, consistent estimation results were derived from both the alternative model and 
the benchmark regression analysis, affirming the reliability of the findings.

Secondly, employing distinct datasets for re-estimation was pursued (columns 3 and 4 in Table 5). Given that the data 
utilized in this study comprised an unbalanced panel, the inclusion and exclusion of specific samples could potentially 
impact the outcomes of policy implementation. To assuage this concern, a re-estimation was conducted employing 
a balanced panel dataset that exclusively encompassed older adults who were interviewed consistently over three 
successive periods. The outcomes revealed that even after accounting for potential bias stemming from sample selection, 
the estimated coefficients of policy implementation remained consistently positive, exhibiting statistical significance at 
the noteworthy level of 1%. This validation affirms the robustness of the original findings.

Thirdly, the inclusion of combined fixed effects encompassing region and year in the foundational regression was 
pursued (columns 5 and 6 in Table 5). Recognizing the potential influence of latent regional factors that fluctuate over 
time on the efficacy of the policy, a re-estimation was undertaken to employ a comprehensive fixed-effects approach that 

Table 4 Virtual Policy Implementation Time

SRH SRH Loneliness Loneliness

(1) (2) (3) (4)

Virtual DID 0.009 −0.003 0.024 0.039

(0.020) (0.025) (0.018) (0.033)
Constant term 0.472*** 1.914 0.263*** −1.027

(0.008) (5.293) (0.007) (4.650)

Control Variables No Yes No Yes
Individual fixed effects No Yes No Yes

Year fixed effects No Yes No Yes

Observations 11,455 6744 11,213 6508
R-squared 0.001 0.636 0.003 0.617

Note: The significance levels corresponding to *** is 1%.

Table 5 Other Robustness Tests

Logit Model Balance Panel Joint Fixed Effects of Region and Year

SRH Loneliness SRH Loneliness SRH Loneliness

(1) (2) (3) (4) (5) (6)

DID 0.433** −0.349** 0.045*** −0.063** 0.067*** −0.057***
(0.171) (0.147) (0.015) (0.023) (0.019) (0.011)

Constant term 0.832 −0.573 1.887 −1.194

(1.831) (2.249) (2.237) (2.114)
Control Variables Yes Yes Yes Yes Yes Yes

Individual fixed effects Yes Yes Yes Yes Yes Yes

Year fixed effects Yes Yes Yes Yes No No
Joint fixed effects of region and year No No No No Yes Yes

Observations 8936 9015 5561 5457 9811 9469

R-squared 0.556 0.512 0.583 0.557

Note: The significance levels corresponding to *** and ** are 1% and 5%, respectively. The clustered standard errors were calculated at the provincial level and shown in 
parentheses, consistent with what is shown below.
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incorporated variations at both the regional level (Eastern, Middle, and Western) and the yearly level. The outcomes 
revealed a persistent and significant positive association between policy implementation and older individuals’ improved 
physical and mental well-being, even after incorporating joint fixed effects accounting for region and year. This 
accentuates the invaluable role played by the Pilot Industrialization of Old-Age Service in a Market-Oriented Manner 
in fostering the health of older adults.

These robustness tests unequivocally affirm the dependability and consistency of the foundational regression results, 
fortifying the body of evidence supporting the conclusion that the implementation of the pilot policy has exerted a pivotal 
influence in advancing the health of older individuals.

Heterogeneity Analysis
Individual Characteristics
This study delves into the distinct ramifications of individual characteristics on the health of older adults from three 
perspectives, as explicated in Table 6, which presents the precise findings of the tests.

Firstly, the sample was stratified into two cohorts based on age, distinguishing those younger and older than 80, and 
conducted a regression analysis. Panel A of Table 6 unveils that policy implementation exerted a more pronounced 
influence on enhancing the physical and mental well-being of older adults in the higher-age group. At the same time, no 
statistically significant impact was observed for those in the lower-age group. These results seamlessly align with existing 
scholarly literature and real-world expectations, illuminating that formal older adult care services possess more sig-
nificant potential to ameliorate the health of older individuals grappling with compromised physical functioning.

Table 6 Heterogeneity Analysis - Individual Characteristics

(1) (2) (3) (4)

SRH Loneliness

Panel A: Regression of subsamples by age

People aged under 80 People aged 80 or above People aged under 80 People aged 80 or above

DID 0.049 0.069** −0.036 −0.137***

(0.030) (0.026) (0.024) (0.027)

Observations 3532 5052 3505 4756
R-squared 0.601 0.588 0.556 0.577

Panel B: Regression of subsamples by living situations

Live with their spouse Live without their spouse Live with their spouse Live without their spouse

DID 0.016 0.089** −0.040** −0.117***

(0.034) (0.040) (0.019) (0.032)

Observations 4573 4471 4521 4204
R-squared 0.602 0.582 0.531 0.554

Panel C: Regression of subsamples by family caregiving

Receive daily care 

assistance from family  
members

Did not receive any daily care 

assistance from family  
members

Receive daily care 

assistance from family  
members

Did not receive any daily care 

assistance from family  
members

DID 0.033 0.147** −0.064 −0.095*
(0.044) (0.054) (0.063) (0.051)

Observations 2685 3243 2551 3149
R-squared 0.596 0.576 0.563 0.565

Notes: The significance levels corresponding to ***, ** and * are 1%, 5%, and 10%, respectively.
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Secondly, the sample was segmented into two groups based on cohabitation with a spouse, followed by a regression 
analysis. Panel B demonstrates that policy implementation significantly bolstered the physical and mental health of older 
adults who did not reside with their spouses while enhancing the psychological equilibrium of those who did cohabit with 
their spouses. Furthermore, the affirmative influence of policy implementation on the psychological well-being of older 
adults devoid of spousal cohabitation was notably amplified. These revelatory findings underscore the efficacy of policy 
implementation in effectively mitigating the detrimental repercussions of marital upheavals on the health of older 
individuals.

Thirdly, the sample was categorized into two distinct subsets based on whether older adults received daily care 
assistance from their family members in 2011, which was followed by a regression analysis.49,50 Panel C illuminates that 
policy implementation exerted a significant positive impact on augmenting the physical and mental health of older adults 
without any daily care assistance from their family members. However, no statistically significant impact was discerned 
for those who did receive such support. These insightful findings underscore the partial substitutionary nature of policy 
implementation in fulfilling the caregiving role typically fulfilled by family members, providing supplementary daily care 
for older adults who face a dearth of ample support from their children, thus bolstering their physical and mental 
fortitude.

Overall, these regression analyses predicated on distinct categories of individual characteristics proffer invaluable 
insights into the divergent ramifications of policy implementation on the health of older adults. The findings elucidate 
that policy interventions may yield particular advantages for older adults grappling with diminished physical function, 
those living without their spouses, and those lacking adequate daily care assistance from family members, culminating in 
the augmentation of their overall well-being.

Regional Characteristics
Ensuring equitable progress in providing older adult care services across regions is paramount in achieving parity and 
unrestricted accessibility to healthcare for older populations. This study carefully investigates the differences in older 
adult health outcomes associated with regional characteristics from two perspectives. The specific outcomes of these 
analyses are meticulously presented in Table 7.

Firstly, a grouping regression analysis was conducted based on the province’s average per capita financial subsidy 
amount in 2011. Panel A of Table 7 astutely illustrates that policy implementation positively influenced older adults’ 
physical and mental well-being in provinces with lower per capita financial subsidies. Conversely, no discernible 

Table 7 Heterogeneity Analysis - Regional Characteristics

(1) (2) (3) (4)

SRH Loneliness

Panel A: Regression of subsamples by provincial financial subsidies

Higher-level Lower-level Higher-level Lower-level

DID 0.007 0.088*** −0.030 −0.089***

(0.048) (0.019) (0.033) (0.022)

Observations 3279 6532 3173 6296
R-squared 0.589 0.584 0.579 0.551

Panel B: Regression of subsamples by urban-rural types

Urban Rural Urban Rural

DID 0.025 0.083*** −0.052* −0.066***

−0.044 (0.026) (0.026) (0.021)

Observations 3351 4112 3259 3940
R-squared 0.592 0.609 0.573 0.575

Notes: The significance levels corresponding to *** and * are 1% and 10%, respectively.
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association emerged between policy implementation and health enhancement among older adult residents in provinces 
boasting higher per capita financial subsidies. These findings lucidly suggest that fostering the growth of the older adult 
care service industry under the guidance of a market-oriented government fund model can effectively galvanize the 
untapped potential for development within financially deprived regions in the old-age care sector, thereby catalyzing 
improvements in the health of the older adult populace.

Secondly, a grouping regression analysis was conducted predicated on the urban-rural classification of the older 
adults’ locales. Panel B indicates that policy implementation significantly engendered psychological well-being and 
alleviated feelings of isolation among older adults dwelling in rural areas, while no statistically significant effects were 
observed among their urban counterparts. These consequential findings intimate that advancing the older adult care 
service industry under the auspices of a market-oriented government fund model can successfully invigorate the latent 
developmental prospects of underserved rural areas within the old-age care sector, leading to tangible enhancements in 
the health outcomes for the older adult population.

In summary, the grouping regression analyses predicated on regional characteristics proffer an illuminating perspec-
tive on the heterogeneous effects of policy implementation on the health of older adults. The results underscore that 
policy interventions can potentially ameliorate the health disparities among older individuals, often engendered by 
economic development disparities. In effect, they lay the groundwork for more equitable and efficacious improvements in 
the overall health and well-being of the older adult demographic.

Discussion
The study’s meticulous analysis of average effects demonstrates the salutary impact of harnessing market-oriented 
government guidance funds to enrich the older adult care service industry, thereby fostering a tangible improvement in 
older adults’ physical and mental well-being. The empirical evidence gleaned from this study carries profound implica-
tions, transcending the boundaries of China and extending to other developing nations, underscoring the immense 
potential for sustainable development within the older adult care service sector through the introduction of market 
forces. Moreover, the findings herein bestow invaluable insights into other developing nations aspiring to leverage 
financial policy instruments to nurture the growth of their older adult care service domains.

Furthermore, the probing examination of individual-level heterogeneity effects unveils the significant influence of 
policy implementation on the physical and mental health of older adults aged 80 years or above, those living in the 
absence of spousal companionship, and those who lack familial care from their offspring, grandchildren, or other kin. 
Such findings serve as an emphatic reminder that the implementation of the pilot policy has further contributed to 
improving the health of vulnerable subgroups within the older adult demographic. Given the rapid expansion of China’s 
population aged 80 years or above, coupled with the distinctive needs of older adults dwelling alone or as widows,51 

policymakers must carefully devise policies and approaches to address the specific challenges faced by these individuals. 
The individual-level heterogeneity analysis concludes that cultivating the older adult care service industry via 
a “government-guided and market-oriented operation” model facilitated by government-endorsed investment funds can 
further engender enhanced health outcomes and equitable advantages for the older adult populace.

Moreover, the scrutiny of regional heterogeneity effects accentuates that older adults inhabiting provinces character-
ized by lower per capita fiscal expenditures and rural localities experience more pronounced enhancements in their 
physical and mental well-being consequent to policy implementation. This can be attributed to the adoption of market- 
oriented government financial support mechanisms, which invigorate social investments.52 Notably, in underdeveloped 
regions grappling with fiscal constraints, this strategic approach plays a more central role in addressing the dearth of 
funding afflicting small- and medium-sized enterprises operating within the older adult care service industry and 
relieving the fiscal onus borne by local governments. In addition, given the prevailing urban-rural dichotomy pervasive 
within China, characterized by glaring disparities in access to social welfare, nursing resources, and care services for 
older adult denizens,53 rural areas witness a more substantial older adult population and a languid growth trajectory in the 
older adult care service industry.54 In light of the discerned regional heterogeneity unveiled through this study, it is 
strongly advocated that the propulsion of the older adult care service industry be advanced through market-oriented 
financial policy instruments, which can effectively assuage the health opportunity inequality besetting the older adult 
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populace borne out of economic development disparities between urban and rural areas, as well as between disparate 
provinces.

In summary, the findings emphatically underscore the potent role of policy implementation in augmenting the well- 
being of the older adult population and in mitigating the health opportunity disparities engendered by economic 
development. This research imparts invaluable insights into the efficacy of government-endorsed guidance funds steeped 
in market-oriented principles, ushering forth positive health outcomes for older adults. Furthermore, it stands as evidence 
that the market to participate in the elderly care services industry to achieve its sustainable development, casting itself as 
a veritable reference point for other developing nations in leveraging financial policy instruments to foster the progress of 
their older adult care sectors.

Japan transformed into an aging society in the 1970s, similar to China in the late 20th century. Both were once 
“catching up” and “the largest aging society in the world”. This situation seriously challenges the development of Japan’s 
older adult care service industry. To foster the growth of the older adult care industry and address the initial financing 
difficulties faced during its early stages, the Japanese government has taken extensive measures to broaden the 
availability of financing and strengthen support in this domain. Currently, a financing supply system in Japan has been 
developed, with the government playing a leading role and society as the main support. In contrast, China currently lacks 
detailed implementation guidelines related to financial policy support. Additionally, the financial products designed to 
assist different departments within this field fail to adequately capture the distinctive characteristics of each older adult 
care industry type, leading to a lack of specificity. Consequently, the level of social capital participation remains 
relatively low. Experience and lessons drawn from the international older adult care service industry, particularly from 
countries like Japan, have important future implications for the industrial structure of China’s older adult care service 
industry and a series of policy investments in health development guarantee factors.55 Therefore, we plan to conduct in- 
depth research on these trends in the future.

Conclusions
The growing older adult population has ushered in an imperative need for comprehensive and tailored older adult care 
services. In the Chinese context, local government incentive funds have emerged as the primary catalyst for private 
enterprises to venture into older adult care service provision. However, this initiative has been marred by the exacerbation 
of regional disparities in economic development, thereby engendering a lopsided industrialization landscape within the 
old-aged care service sector. Consequently, it becomes paramount to delve into government policies that can efficaciously 
foster balanced and harmonious growth within this industry. Drawing upon the robust “Pilot Industrialization of Old-Age 
Service in a Market-Oriented Way” policy and leveraging data sourced from the extensive China Health and Retirement 
Longitudinal Study (CLHLS) spanning from 2011 to 2018, this study endeavors to unravel the ramifications of market 
participation bolstered by financial policy instruments on the physical and psychological well-being of China’s venerable 
older adult population.

The cogent findings of this study resoundingly establish that the cultivation of the older adult care service industry in 
a market-oriented manner engenders a palpable and substantial amelioration in the overall physical and mental health 
status of older adults. Furthermore, analysis of individual-level heterogeneity effects sheds luminous insights, revealing 
that older adults without a spouse and devoid of familial care from children or grandchildren experience magnified health 
benefits as a direct consequence of the pilot policy. Moreover, the scrutiny of regional-level heterogeneity effects 
corroborates that older adults inhabiting financially underdeveloped regions reap heightened health dividends owing to 
the pilot policy’s implementation. These research conclusions decisively affirm that the judicious integration of market- 
oriented central government guidance funds within the older adult care service industry can reduce health disparities 
across various geographic regions and demographically diverse groups, thus engendering a resolute stride towards 
universal health and fostering social equity. This paper’s significant research conclusions have profound implications 
for policymakers endeavoring to build an ecosystem that seamlessly endows the older adult population with equitable, 
sustainable, and excellent care services.

Nevertheless, it is incumbent upon us to acknowledge and address the limitations inherent in our study. Primarily, the 
pilot policy under scrutiny entails the infusion of government investment funds for a minimum duration of five years to 
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fortify the fabric of the older adult care service industry until a state of self-sustenance and robust returns can be attained. 
Further research must be diligently undertaken to investigate whether the industry can preserve the commendable goal of 
uplifting older adult health outcomes once fiscal funds are subsequently withdrawn.Moreover, while this study confirms 
the intrinsic link between developing the older adult care service industry in a market-oriented manner and enhanced 
health outcomes for this demographic, it does not offer an in-depth examination of the forces behind this relationship or 
a comprehensive exploration of prospective avenues that could enrich government policies. Future research should 
address these issues to gain a more profound understanding of this field.
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