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Abstract

Objectives We aim to analyse the effects of government subsidies on residents’ health and healthcare expenditure
from the perspectives of supply and demand.

Data and methods According to the regional division adopted in the data query system of the National Bureau of
Statistics, this study divides 31 provinces and cities into three regions: eastern, central, and western. The data used are
from public databases, such as the “China Statistical Yearbook,“China Health Statistical Yearbook,’and “Government
Final Account Report” In this study, mathematical model derivation is used to construct a fixed effects model, and an
empirical study based on cross-sectional data and general linear regression is conducted. To prevent endogeneity
issues, this study introduces instrumental variables and uses 2SLS regression to further analyse the output results.

Results For every 1% increase in supplementary funding on the supply side, the perinatal mortality rate decreases by
1.765%, while for every 1% increase in financial compensation on the demand side, per capita outpatient expenses
increase by 0.225% and per capita hospitalization expenses increase by 0.196%. Regarding medical resources, for
every 1% increase in the number of beds per 1,000 people, per capita hospitalization expenses decrease by 0.099%. In
the central and eastern regions, where economic levels are higher, supply-side government funding is more effective
than demand-side funding. In contrast, demand-side funding is more effective in the western region.

Conclusions The roles of multiple influencing factors and significant regional heterogeneity are clarified. Increasing
financial compensation to providers positively impacts perinatal mortality but leads to higher per capita outpatient
and hospital expenditures. Finally, this study provides targeted policy recommendations and solid theoretical support
for policymakers.
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Introduction

Limited healthcare financial scale is a significant chal-
lenge to government expenditure in China and concerns
important livelihood issues [1] [2]. Inadequate alloca-
tion of public expenditure can lead to problems such as
unequal distribution of healthcare resources, inefficient
healthcare systems, and regional disparities in healthcare
standards [3]. Reforming financial compensation for the
healthcare system can support the effective and reason-
able allocation of funds [4].

China’s financial compensation system has undergone
several adjustments, and its development can be divided
roughly into several stages [5]. The first stage is the
period from the founding of New China to 1978, during
which the government did not provide financial compen-
sation and assumed the responsibility of only a “supple-
mentary provider” [6]. The second stage was from 1978
to 1996, during which time the government still assumed
responsibility of the supply side, but its input declined
significantly [7]. The third stage covers the period from
1997 to 2008, during which the government gradually
assumed the responsibility of “supplementary demand,
and its commitment to compensating suppliers began to
erode [8]. The government is still seeking to determine its
role in the healthcare system.

The UK and French governments are prime examples
of governments that provide “one-sided” healthcare sub-
sidies, injecting funds into only the supply side or the
demand side, and they are facing financial crises [9] [10].
However, providers and patients are two main compo-
nents of the healthcare compensation system in addi-
tion to the government [11]. Moreover, supplementary
suppliers and demanders have become essential factors
and research priorities in China’s healthcare policy [12].
The German government contributes to both the “supply
side” and the “demand side,” covering health insurance
costs for families without a source of income and remain-
ing responsible for the financial input of public hospitals
[13]. In the United States, the federal or local government
also assumes responsibility for healthcare providers’
financial reimbursement and social health insurance pro-
vision for older people and children [14] [15].

To assume the dual responsibilities regarding supple-
menting suppliers and demanders, China began the
fourth reform of its healthcare system by carrying out
novel medical sector reform in 2009, with one of the pri-
orities being to improve the healthcare compensation
system. The government tripled its financial expenditure
on healthcare to alleviate the problems of difficult and
expensive access to healthcare [16]. Currently, the gov-
ernment’s financial investment in the healthcare sector
is increasing, but the growth rate is decreasing annually,
according to data from the China Statistical Yearbook.
China is undergoing a reform towards universal health
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coverage (UHC) but still needs to enhance equality [2]
[17]. On the demand side, the government has focused
on subsidizing basic healthcare services and undertaking
healthcare pricing reforms to improve access to health-
care for all citizens, especially in rural areas [18]. On
the supply side, the government has established a tiered
diagnosis and treatment system aimed at optimizing the
supply of medical services at different levels to achieve a
balance between supply and demand and to ensure that
medical resources are effectively allocated [19].

The relationship between supply and demand is the
basic logic of market operation, and many studies have
used this as an entry point to analyse the strategic behav-
iours and impacts of both supply and demand resulting
from government financial compensation [20-22]. Cost-
sharing between supply and demand affects the equity
of health systems [23], and health system reform can be
carried out better if health expenditures are properly
arranged [24]. Studies have shown that supply-side cost-
control measures have had some success in slowing the
rate of cost growth, and demand-side factors, such as the
allocation of out-of-pocket costs, affect overall health
care spending [25]. It is generally believed that the health
of individuals and families can be improved through
compensation on the demand side [26]. However, it is
debatable whether compensation on the supply side
improves the overall quality of the industry, the health of
the population and the cost of healthcare [27]. The rela-
tionship between healthcare spending and economic per-
formance is complex, and there is ongoing debate about
the optimal level of health care spending [28].

Currently, most studies focus on the perspective of
a single party, ignoring the coordination between sup-
ply and demand. For example, studies have examined
how needs can be met through improvements in private
health insurance [29] [30], while others have focused on
the mode of hospital operation. Hospitals often need to
make trade-offs between the quality and cost of health-
care services, and their methods of operation or opera-
tional management tools reflect the choice between the
two [31]. Government incentives in the form of financial
compensation can influence hospitals’ choices between
the quality and quantity of healthcare services [32]. Stud-
ies have revealed that government subsidies for patient
premiums can encourage hospitals to reduce readmission
rates and improve the quality of medical services while
keeping the quantity unchanged [33], [34]. Studies also
focus on the patient perspective. A study from Boston
argued that increasing the number of physicians tends to
increase supply-side-induced demand [35]. Furthermore,
by analysing the relationship between the number of doc-
tors per capita and patient costs, some studies argue that
induced demand causes patients to pay more for inef-
fective care [36]. However, the imbalance between the
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supply and demand structure is a potential problem in
China’s healthcare system, and it is important to provide
reasonable financial compensation for both supply and
demand [17] [37]. From this point of view, patients will
be able to reduce the cost of medical care and medicines,
as well as the number of hospitalization days, and hospi-
tals will be able to effectively improve the quality of their
medical services [38—40].

Therefore, this study adopts a comprehensive perspec-
tive and considers the efficiency of financial subsidies on
both the supply and demand sides. This study takes resi-
dents’ health and medical expense burden as the entry
point and constructs panel data with residents’ health
and medical expenses as the explained variables. The
data reliability is improved by combining nationwide data
from government accounts documents and consider-
ing the endogeneity of funds by analysing the hysteresis
effect of financial capital investment as a robustness test.
Finally, the existence of regional heterogeneity is verified.
Through empirical analysis, suggestions for reforming
the government’s financial compensation mechanism are
proposed.

Table 1 Related indicator variables
Variable name

Indicator application form

Explained Resident health Perinatal mortality rate by province

variable Maternal mortality rate by province
Resident medical  Logarithm of outpatient and emergen-
expenses Cy expenses per capita in each province
Logarithm of the per capita hospitaliza-
tion expenses in each province
Coreex-  Supplementary Logarithmic value of provincial govern-
planatory funding on de- ment investment in social medical
variable  mand side insurance
Supplementary Logarithmic value of provincial
funding on supply government investment in healthcare
side institutions
Control ~ Number of beds ~ Beds per 1,000 people by province
variable  Number of health  Number of health technicians per 1,000
technicians people in each province
Number of Number of doctors per 1,000 people by
doctors province

llliteracy ratio Proportion of illiterate people aged 15

and older in the province

Old age depen- Dependency ratio of elderly population

dency ratio by province

Sex ratio Male to female population ratio by
province

Permanent Permanent population of cities and

residents provinces

Proportion of
tertiary hospitals

Proportion of tertiary hospitals in each
province to all hospitals
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Methods

Data sources

This study analyses the changing trend of financial com-
pensation on the demand and supply sides, residents’
health levels, and medical expenses in 31 provincial-level
administrative regions across the country from 2005 to
2019. According to the regional division method adopted
in the national data query system of the National Bureau
of Statistics, this study divides 31 provinces and cities
into three regions: eastern, central, and western. The data
used come from public databases, such as the “China Sta-
tistical Yearbook,” “China Health Statistical Yearbook,
and “Government Final Account Report”.

Variables

The explained variables in this study are residents’ health
and medical expenses. In discussions of government
investment in health care and regional heterogeneity
regarding health outcomes and economic growth, perina-
tal and maternal mortality are the most strongly affected
and predominantly discussed health indicators, followed
by per capita outpatient and hospitalization costs, which
are the most widely used economic indicators [41] [42].
Residents’ health is measured by the perinatal mortal-
ity rate and maternal mortality rate; residents’ medical
expenses are reflected by per capita outpatient and emer-
gency expenses and per capita hospitalization expenses.

The core explanatory variables are the quotas of the
financial “replenishing demand side” and “supplement-
ing supply side” measures of financial compensation.
The supplementary demand side indicator reflects finan-
cial support from the demand side, such as government
support to patients, and is represented by the amount
of investment in medical insurance. The supplementary
supply side indicator reflects government financial sup-
port for healthcare institutions and is expressed by the
amount of local financial investment in healthcare insti-
tutions. In addition to being affected by economic factors,
such as government funding, the financial compensation
model, and investment, residents’ health is influenced by
sociodemographic factors, such as the population’s edu-
cation level, living habits, and life concepts [14].

The control variables in this study are divided into two
categories. The first category includes indicators related
to medical resources, such as the number of beds in med-
ical institutions, the number of doctors, the number of
medical technicians, and the proportion of tertiary hos-
pitals. The second category consists of indicators related
to population characteristics, including the proportion of
illiterate individuals, the urban resident population, and
the elderly dependency ratio [43]. Therefore, relevant
control variables are selected from these influencing fac-
tors according to the studies mentioned above (Table 1).
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Analytical methods

In this study, residents’ health level and medical expenses
are the explained variables, and the supplementary fund-
ing on the demand side and supplementary funding on
the supply side are the core explanatory variables used to
construct a fixed effect model (Eq. 1).

Output,, = By + frFinancialy + Boxi + i + €5 (1)

The explained variables Output;, are residents’ health
level and residents’ medical expenses. The perina-
tal mortality rate and life expectancy reflect residents’
health level, and the per capita outpatient and emer-
gency expenses and per capita hospitalization expenses
are used to reflect residents’ medical expenses. The sub-
script ¢ refers to the province, and ¢ refers to the year.
Financial;; refers to the financial compensation that
province 7 provides to the supply side and the demand
side at time. 3, is the coefficient of interest in this study.
Its positive and negative values represent the direction
of the impact of government financial compensation on
residents’ health and medical expenses, and its absolute
value reflects the degree of impact. X is a series of con-
trol variables. The selected control variables include the
number of medical technicians, the proportion of ter-
tiary hospitals, the proportion of illiterate individuals,
the urban permanent population, and the elderly depen-
dency ratio. o represents the fixed effect at the pro-
vincial level, (5 is a constant term, and €; is a random
disturbance term.

Next, instrumental variables are introduced to solve
the endogeneity problem in regression. Two instrumen-
tal variables are constructed: the level of provincial gov-
ernment fiscal revenue and the level of local budgetary
expenditure. Regional fiscal revenue and expenditure
have a crucial impact on the supply and demand sides
and have no direct relationship with hospital preference
or patient behaviour, mainly affecting residents’ health
and medical expenses. Therefore, financial revenue and
expenditure can be instrumental variables in analysing
the impact of fiscal supplementary funding and medical
expenses (Eq. 2).

Yit = Mo + MZie + MaXi + Qe + €5t (2)

where y;; refers to province ¢ ’s supply and demand quo-
tas at time ¢, and Z; is the instrumental variable used
in this study. The province fixed effect is also included
in the model. x;; is a series of control variables, includ-
ing the number of beds, number of health technicians,
proportion of illiterate individuals, elderly dependency
ratio, and GDP. Clustered standard errors are controlled
at the provincial level. According to the above formula,
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the predicted value is obtained and then brought into
the second regression stage to obtain the corresponding
coeflicient.

Results
Fixed effect regression
This study analyses trends in financial compensation on
the demand and supply sides, population health levels
and population healthcare costs in 31 provinces across
the country over the period 2005-2019 (Table A1-A5).
By 2019, the national average maternal mortality rate
had decreased by 74.29% and the perinatal mortality rate
decreased by 58.94% compared with the values in 2005,
with the degree of change varying by region. In addition,
government subsidies on both the supply and demand
sides, per capita healthcare costs, medical resources in all
regions and overall healthcare quality increased annually.
For the demand side, the government’s financial com-
pensation can significantly reduce the maternal mortality
rate (Table 2). For every 1% increase in government com-
pensation to the demand side, the maternal mortality rate
decreases by 8.461%. Although government demand-side
supplementary funding does not significantly impact
perinatal mortality, the coefficient is still negative. The
fixed effect regression results with per capita outpatient
expenses and per capita hospitalization expenses as the
dependent variables show that the government supple-
mentary funding on the demand side has a significant
positive correlation with per capita outpatient expenses,
with a coefficient of 0.280, p<0.001, and the difference is
statistically significant. There is also a significant positive
correlation between government supplementary fund-
ing on the demand side and per capita hospitalization
expenses, with a coefficient of 0.204, p<0.001, and the
difference is statistically significant. Comparing the coef-
ficients of per capita outpatient and per capita hospital-
ization expenses, government subsidies on the demand
side promote per capita outpatient expenses to a greater
extent. The government’s demand-side supplementary
funding can significantly improve residents’ health levels
and substantially increase residents’ medical expenses.
There is a significant negative correlation between the
government’s supplementary funding on the supply side
and perinatal mortality; the coefficient is -1.124, p<0.001,
and the difference is statistically significant. There is also
a negative correlation with maternal mortality, but the
coeflicient is insignificant. Moreover, government sup-
plementary funding on the supply side has significant
positive correlations with per capita outpatient expenses,
with a coefficient of 0.112, p<0.001, and per capita hospi-
talization expenses, with a coefficient of 0.136, p<0.001.
Therefore, government supplementary funding on the
supply side can significantly improve the health level of
residents and increase their medical expenses. However,
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Table 2 Fixed-effect regression of the impact of supplementary funding on the demand side and the supply side on residents’ health

and medical expenses

Supplementary funding on the demand side

Supplementary funding on the supply side

Perinatal mor- Maternal Outpatient  Hospitaliza-  Perinatal Maternal Outpatient Hospital-
tality rate mortality expenses per tion expenses mortality mortality expenses per ization
rate capita per capita rate rate capita expenses
per capita
Supplementary de- -1.302 -8.461* 0.28*** 0.204%** -1.124%** -2.786 0.172%** 0.136%**
mand/supply side (0.836) 4.762) (0.043) (0.039) (0.229) (2.630) (0.019) (0.017)
Number of beds per  -0.181 0.061 -0.001 0.009 -0.573%* -6.388*** 0.0771%** 0.048***
1,000 people 0.3) (1.709) (0.015) (0.014) (0.143) (1.646) (0.012) (0.011)
Number of health -0.391 -3.792% 0.041** -0.036** -0.351 2.098 -0.003 -0.032
technicians per 1,000  (0.367) (2.088) (0.019) 0.017) (0.283) (3.250) (0.023) (0.021)
population
Number of doctors -101.662 4407.783*% -16.793 41.815%* 306.791 -3300.19 -143 36.038
per 1,000 population  (420.53) (2395981)  (21.649) (19.38) (376.168) (4318478)  (30.918) (28.514)
llliteracy ratio -8.678 -8.3 -0.031 -0.134 15.552%** 39444 -0.161 -0.081
(9.293) (52.946) (0.478) (0.428) (4.644) (53.319) (0.382) (0.352)
Old age dependency 1.392 26916 -0.514** 0.405* 1.261 203.725*** 0.089 0.094
ratio (4.641) (26.441) (0.239) (0.214) (4.389) (50.386) (0.361) (0.333)
Sex ratio -0.022 -0.009 0.001 0.002%* -0.046** -0.35 0.005%** 0.005%**
(0.018) (0.103) (0.001) (0.001) (0.021) (0.243) (0.002) (0.002)
Permanent residents  0.066 0.53 0.008 0.004 0.095%** 0.531 -0.003 -0.005%
(0.052) (0.297) (0.003) (0.002) (0.034) (0.395) (0.003) (0.003)
Proportion of tertiary = 2.227* 7135 0.059 -0.077 -2.138 -18.041 0.492%** 0211*
hospitals (1.309) (7.458) (0.067) (0.06) (1.68) (19.283) (0.138) (0.127)
Intercept 27.591%** 111.579% 0.675 5.593%** 25.364%** 76.235%* 3.029%** 6.577%**
(10.345) (58.942) (0.533) (0477) (3.163) (36.307) (0.26) (0.24)
Observations 17 117 117 117 372 372 372 372
R? 0.5656 0.2609 0911 0.836 0.709 0.2918 0.776 0.714
F 12.29 333 97.146 48178 89.794 15.2 128.027 92.134

Note *, ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively. The numbers in parentheses represent the supply-side coefficients

the coefficients of per capita outpatient and per capita
hospitalization expenses are smaller in the supply-side
model than in the demand-side model, and the supply-
side model has a lower degree of cost promotion.

Instrumental variables 2SLS regression

Table 3 shows the 2SLS regression results for the impact
of the government’s supplementary funding on the
demand side on residents’ health and medical care.
The direction of the two-stage regression results in the
2SLS regression is the same as that of the fixed-effect
regression results. However, the fixed-effect regression
overestimates the impact of demand-side government
supplementary funding on residents’ health and medi-
cal expenses. First, increasing financial compensation
to the demand side significantly reduces maternal mor-
tality but has no significant impact on perinatal mortal-
ity. The coefficient of the 2SLS regression shows that for
every 1% increase in supplementary demand-side fiscal
expenditure, the maternal mortality rate decreases by
3.667%. Second, increasing financial compensation to
the demand side significantly increases per capita out-
patient and per capita hospitalization expenses. The

regression coefficient shows that for every 1% increase in
compensation to the demand side, per capita outpatient
expenses increase by 0.108%, and per capita hospital-
ization expenses increase by 0.143%. The government’s
financial compensation to the demand side thus increases
residents’ medical expenses.

In this study, STATA was used to perform the Hausman
test (Table 4), and the results of the test indicated that the
illustrative IV regression significantly differed from the
original regression, and the results of each regression
model were significant at the 0.1 or 0.01 level. Therefore,
the fixed effect regression model is selected in this paper.

An effective way to address endogeneity is to ensure
that the instrumental variables are not weak instruments;
therefore, this study conducts a weak instrumental vari-
able test (Table 5). According to the results, the instru-
mental variables selected for this study all have F values
greater than 10, so they do not suffer from the weak
instrumental variable problem, which demonstrates the
validity of the instrumental variables in this paper.

The above tables report the 2SLS regression results of
the impact of the government’s financial subsidies on res-
idents’ health and medical expenses. Increasing financial
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Table 3 Results of 2SLS regression for the impact of government supplementary funding on residents’health and medical care

Supplementary funding on the demand side

Supplementary funding on the supply side

Perinatal Maternal Outpatient ~ Hospital- Perinatal mor- Maternal Outpatient  Hospital-
mortality mortality expenses per ization tality rate mortality  expenses per ization
rate rate capita expenses per rate capita expenses
capita per capita
Supplementary de-  -0.58 -3.667* 0.108*** 0.143% -1.765%* 5477 0.225%** 0.196***
mand/supply side  (0.673) (1.879) (0.021) (0.074) (0.765) (7.823) (0.066) (0.073)
Number of beds per  0.701** 3.678%** -0.036* -0.165%%* 0.593 0919 -0.021 -0.099%**
1,000 people 0.277) (0.848) (0.02) (0.037) (0.456) (2.285) (0.019) (0.026)
Number of health  -1.478*** -3.058** 0.047 0.051 -1.061* 1425 -0.031 -0.038
technicians per 0.377) (1.010) (0.036) (0.041) (0.571) (3637) (0.046) (0.055)
1,000 population
Number of doctors ~ 1301.567** 3045.728*%* 34112 77412 1106.568 2758.784 115.952 213275
per 1,000 population  (509.241) (1115.951) (47.295) (60.749) (733.131) (3687.914)  (54.941) (62.801)
Illiteracy ratio 6.928 58.197* -2.9xxx -2.828%%* 17.714%%* 309.777*%%  -0.988*** -0.336
(7.987) (31.576) (0.531) (0.955) (5.121) (30.890) (0.341) (0.456)
0Old age depen- -26.982%** -82.998%** 1.455%*+ 2.088*** 41 462%*x -71.707 2.324%%* 1.112
dency ratio (7.187) (28.818) (0.546) (0.708) (13.741) (60.285) 0617) (0.716)
Sex ratio -0.005 -0.073 0.004* 0.012%%* -0.074 -0.306 0.005 0.005
0.022) (0.092) (0.002) (0.004) (0.053) (0.356) (0.004) (0.005)
Permanent residents -0.002 0015 -0.003*** -0.004** 0.003 0018 -0.004%%* -0.003**
0.014) (0.039) (0.001) (0.002) (0.013) (0.108) (0.001) (0.001)
Proportion of tertiary 2.993 -2.705 0.236 0.671%%* -1.246 21487 -0.135 0.609**
hospitals (2.321) (4.980) (0.176) (0.178) (5.267) (25.488) (0.265) (0.305)
Intercept 17.239* 71.239%** 3.305%** 5.827%%* 41.995%** 113.400 1.582% 5.535%x*
(8.915) (18.840) (0.368) (0.968) (9.748) (25.488) 0.872) (0.835)
Observations 117 117 117 117 372 372 372 372
R? 06279 06223 0.8956 0.9015 0.6606 0.7015 0.7582 0.7446
Wald chi2 81.21 24823 808.27 516.84 354.77 529.17 512.46 261.89

Note *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. The numbers in parentheses represent the coefficients of supply-side

supplementary funding

Table 4 Hausman test

Dependent variable  Independent variable  Chi-Sq. P
Statistic

Perinatal mortality Supplementary funding  12.12 0.0968
on demand side

Maternal mortality rate  Supplementary funding 509 0.0000
on supply side

Maternal mortality rate  Supplementary funding ~ 23.81 0.0012
on demand side

Outpatient expenses Supplementary funding ~ 79.38 0.0000

per capita on supply side

Outpatient expenses Supplementary funding  34.32 0.0000

per capita on demand side

Hospitalization ex- Supplementary funding ~ 81.64 0.0000

penses per capita

on demand side

Table 5 Weak instrumental variable test

Variable Supplementary funding  Supplemen-
on the demand side tary funding
on the sup-
ply side
Robust F 65.129 150378
p 0.0000 0.0000
Minimum eigenvalue 144.304 375383

statistic

compensation to suppliers significantly reduces perina-
tal mortality but has no significant effect on maternal
mortality. For every 1% increase in the financial supple-
mentary supply, the perinatal mortality rate decreases by
1.765%, indicating that the government’s financial com-
pensation to the supply side can improve the health of
residents.

Increasing financial compensation to suppliers sig-
nificantly increases per capita outpatient and per capita
hospitalization expenses. The regression coefficient
shows that for every 1% increase in compensation to the
demand side, per capita outpatient expenses increase by
0.225%, and per capita hospitalization expenses increase
by 0.196%. This result is inconsistent with the theoretical
derivation. Research hypothesis 3 is not supported; sup-
plementary funds to providers increase residents’ medi-
cal expenses. As scholars who hold the “replenishment
and demand side” perspective say, medical institutions
can obtain financial compensation from both the govern-
ment and patients due to their monopoly position.

In addition, the proportion of illiterate individuals and
the old dependency ratio significantly affect per capita
outpatient expenses. Per capita outpatient expenses
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decrease by 0.988% for every 1% increase in the illiteracy
ratio and increase by 2.324% for every 1% increase in the
elderly dependency ratio. Individuals with higher levels
of education possess more health knowledge, pay more
attention to their health and are more likely to visit out-
patient clinics. The greater the elderly dependency ratio
is, the greater the proportion of older people. Because the
elderly population is more likely to face various diseases,
their outpatient expenses are greater, affecting per capita
outpatient expenses. Regarding medical resources, the
number of beds per 1,000 people will significantly nega-
tively affect per capita hospitalization expenses. For every
1% increase in beds per 1,000 people, per capita hospital-
ization expenses decrease by 0.099%. According to theo-
retical deduction, medical institutions have the incentive
not to keep beds vacant. When the number of beds
increases, medical institutions may hospitalize patients
with low disease severity, decreasing per capita hospital-
ization costs. In summary, increasing financial compen-
sation to providers positively impacts perinatal mortality
but leads to higher per capita outpatient and hospital
expenditures. The illiteracy rate, the elderly dependency
ratio, and the number of beds per 1,000 inhabitants also
significantly affect health expenditures.

Given the significant differences in the level of devel-
opment between regions in China, this study divides the
samples into eastern, central, and western subsamples
for a regional heterogeneity test. Objectively, the eastern
region has the highest economic level, the central region
has the second highest economic level, and the western
region has the lowest economic level. The level of medi-
cal resources and technology also varies significantly
between regions depending on their different technologi-
cal and economic development levels, and government
financial inputs may yield different outputs.

As shown in Fig. 1, there are significant regional differ-
ences in the impact of government finance on the health
of the population and the cost of medical care on both
the supply and demand sides. Whether considering gov-
ernment funding on the supply-side or the demand-side,
the effect can significantly improve residents” health and
medical costs in the eastern region. Moreover, the impact
of supply-side subsidies on the health level of the popula-
tion is greater, while the cost-promoting effect is lower.
In the central region, supply-side funding has a more
significant effect on the population’s health level and the
cost of medical care than demand-side funding. Supply-
side financial subsidies significantly increase per capita
hospitalization costs in the western region. Nevertheless,
they have no significant effect on the health level of the
population, as represented by the maternal and perinatal
mortality rates. On the other hand, fiscal demand-side
subsidies can significantly reduce per capita hospitaliza-
tion costs and improve the health of the population. This
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is because the western region is less economically devel-
oped than the central and eastern regions, and patients’
individual needs are constrained by personal income and
the price of medical services. Therefore, via the provision
of subsidies on the demand side, patient demand can be
reduced, influencing patients’ healthcare behaviours and
improving the population’s health.

Conclusions

China’s method for allocating financial resources in
healthcare has gradually shifted from a “one-sided”
approach to a “combined demand-supply” financial allo-
cation model. Against the backdrop of a shortage of pub-
lic expenditure and a gradual slowdown in government
investment in healthcare, it is increasingly important to
maximize the impact of limited financial resources [44].
Effectively reducing residents’ medical costs is one of the
essential goals of China’s deepening healthcare reform,
and it is widely recognized in the academic community
that government financial compensation can effectively
curb the increase in medical costs [45]. Nevertheless, the
exact benefits of this healthcare compensation system are
not yet clear [46]. Therefore, using provincial panel data
from 2005 to 2019, this research explores the impact of
residential healthcare benefits and costs when financial
compensation is applied on both the supply and demand
sides.

The fundamental purpose of government investment
in health is to improve the population’s health [47]. This
study analyses the impact of government funding on both
the supply and demand sides on population health using
instrumental variables. Government funding on the sup-
ply side can significantly reduce the perinatal mortality
rate but has no significant effect on the maternal mor-
tality rate. In addition, governmental subsidies on the
demand side significantly reduce the maternal mortality
rate but do not substantially affect the perinatal mortality
rate.

The findings also suggest that offering compensation
on the demand side may further increase healthcare costs
instead of controlling healthcare costs. The main reason
for this phenomenon is the monopoly of medical institu-
tions and the information asymmetry between the supply
and demand sides, which induces patients to spend more
on medical consumption. On the other hand, compen-
sating the patient can unleash the patient’s consumption
demand and consumption level and increase outpatient
and hospitalization costs. Compensation to the supply
side may fuel nonprice competition among healthcare
providers, and financial subsidies may be used to pur-
chase more high-tech equipment and devices and attract
many talented professionals to attract more patients in
the industry. This drives up the total healthcare costs,
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Fig. 1 Regional heterogeneity of government

with patients ultimately bearing the burden of these
excess healthcare costs.

At this stage, government subsidies have not played an
influential role as a means of providing incentives and
constraints; instead, the more financial compensation is
provided, the greater the medical costs are [48]. This phe-
nomenon results from problems such as imperfections in
the healthcare and financial compensation systems, the
lack of implementation of various policies, and the dif-
ferentiation between urban and rural health insurance.
In addition, significant regional heterogeneity occurs in
the eastern, central and western regions. In the central
and eastern regions, where economic levels are higher,
supply-side funding is more effective than demand-side
funding. In contrast, demand-side funding is more effec-
tive in the western region.
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The results of this study show that both compensation
on the demand side and compensation on the supply side
can significantly improve the health level of the popula-
tion. Moreover, due to the varying levels of economic
development and abundance of medical resources among
regions, government financial subsidies to the supply side
and the demand side have produced different outputs in
each region. Therefore, this study suggests that financial
resources be allocated between the supply and demand
sides according to the actual situation in each region.
With a limited level of subsidy, areas with a lower level of
economic development should focus on supplementing
the demand side to release patients’ demand for health-
care. Regions with a higher level of economic growth
should focus on supplementing the supply side to stimu-
late medical institutions to improve medical technology.



Guo et al. Health Economics Review (2024) 14:21

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/513561-024-00496-5.

[ Supplementary Material 1 ]

Author contributions

Y.G wrote the main manuscript text. XZH Provide guidance on manuscript
writing. DML, QNA, WWF, MHY and LYX Collect and organize data. All authors
reviewed the manuscript.

Funding
This study was funded by a grant from the Beijing Social Science Fund
(18GLC052).

Data availability

All data in this manuscript are sourced from "China Statistical Yearbook,'
"China Health Statistical Yearbook," and "Government Final Account Report”
All data can be obtained from public channels such as government websites.

Declarations

Competing interests
The authors declare no competing interests.

Received: 16 January 2024 / Accepted: 3 March 2024
Published online: 16 March 2024

References

1. Chen M, ZhaoY, Si L. Who pays for health care in China? The case of Heilongji-
ang province. PLoS ONE. 2014;9(10):e108867. https://doi.org/10.1371/journal.
pone.0108867. [published Online First: 20141001].

2. Chen M, Palmer AJ, Si L. Improving equity in health care financing in China
during the progression towards Universal Health Coverage. BMC Health Serv
Res. 2017;17(1):852. https://doi.org/10.1186/512913-017-2798-7.

3. Zhao N, Chen K. Equity and efficiency of medical and health service system
in China. BMC Health Serv Res. 2023;23(1):33. https://doi.org/10.1186/512913-
023-09025-2. [published Online First: 20230114].

4. XuJ,JianW, Zhu K, et al. Reforming public hospital financing in China: prog-
ress and challenges. BMJ. 2019;365:14015. https://doi.org/10.1136/bmj.4015.
[published Online First: 20190621].

5. Jakovljevic M, Chang H, Pan J, et al. Successes and challenges of China’s
health care reform: a four-decade perspective spanning 1985-2023.

Cost Eff Resource Allocation. 2023;21(1):59. https://doi.org/10.1186/
$12962-023-00461-9.

6.  HuD,ZhuW,FuY, et al. Development of village doctors in China: financial
compensation and health system support. Int J Equity Health. 2017;16(1):9.
https://doi.org/10.1186/512939-016-0505-7. [published Online First:
20170701].

7. Wang L, Wang Z, Ma Q, et al. The development and reform of public health
in China from 1949 to 2019. Globalization Health. 2019;15(1):45. https://doi.
0rg/10.1186/512992-019-0486-6.

8. LiL.The challenges of healthcare reforms in China. Public Health.
2011;125(1):6-8. https://doi.org/10.1016/j.puhe.2010.10.010. [published
Online First: 20101217].

9. Rodwin VG.The health care system under French national health insur-
ance: lessons for health reform in the United States. Am J Public Health.
2003;93(1):31-7. https://doi.org/10.2105/ajph.93.1.31.

10.  Montgomery HE, Haines A, Marlow N, et al. The future of UK health-
care: problems and potential solutions to a system in crisis. Ann Oncol.
2017;28(8):1751-55. https://doi.org/10.1093/annonc/mdx 136.

11. Hanchak NA, Schlackman N, Harmon-Weiss S. U.S. Healthcare's quality-based
compensation model. Health Care Financ Rev. 1996;17(3):143-59.

12. World Health Organization. Regional Office for the Western P. People’s
Republic of China health system review. Manila: WHO Regional Office for the
Western Pacific 2015:xxiii, 217 p.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Page 9 of 10

Schmitt T, Haarmann A. Financing health promotion, prevention and
innovation despite the rising healthcare costs: how can the new German
government square the circle? Zeitschrift fir Evidenz Fortbildung Und
Qualitét Im Gesundheitswesen. 2023;177:95-103. https://doi.org/10.1016/j.
2efq.2022.10.001.

Institute of Medicine Committee on Assuring the Health of the Public in the
21st C. The Future of the Public’s Health in the 21st Century. Washington (DC):
National Academies Press (US) Copyright 2003 by the National Academy of
Sciences. All rights reserved. 2002.

Kelly M. Medicare for all or medicare for none? A macroeconomic analysis of
healthcare reform. J Macroecon. 2020;63:103170. https://doi.org/10.1016/j.
jmacro.2019.103170.

Jakovljevic M, Chang H, Pan J, et al. Successes and challenges of China’s
health care reform: a four-decade perspective spanning 1985-2023. Cost

Eff Resour Alloc. 2023;21(1):59. https://doi.org/10.1186/512962-023-00461-9.
[published Online First: 20230830].

Sun J, Zhang Y, Zhang X, et al. Situation, challenges, and countermeasures of
home-based Healthcare Service Supply and demand in China. China CDC
Wkly. 2021;3(40):847-52. https://doi.org/10.46234/ccdcw2021.209.

Xiong W, Deng Y, Yang Y, et al. Assessment of Medical Service pricing in
China’s Healthcare System: challenges, constraints, and Policy recom-
mendations. Front Public Health. 2021,9:787865. https://doi.org/10.3389/
fpubh.2021.787865. [published Online First: 20211126].

Shao H, Jin C, Xu J, et al. Supply-demand matching of medical services at

a city level under the background of hierarchical diagnosis and treat-

ment - based on Didi Chuxing Data in Haikou, China. BMC Health Serv Res.
2022;22(1):354. https://doi.org/10.1186/512913-022-07762-4.

Martin JJM, Puerto Lopez del Amo, Gonzalez M, Dolores Cano Garcia M.
Review of the literature on the determinants of healthcare expenditure.
Applied Economics 2011;43(1):19-46.

Zamzairee Z, Juni MH. Rising Healthcare expenditure—demand side: a sys-
tematic review. Int J Public Health Clin Sci. 2019;6(2):58-76.

Lai G. An initial investigation and analysis of healthcare expenditures in Hong
Kong. Int J Healthc Manag. 2018;11(4):363-70.

Ellis RP, McGuire TG. Supply-side and demand-side cost sharing in Health
Care. J Economic Perspect. 1993;7(4):135-51. https://doi.org/10.1257/
jep.7.4.135.

Meskarpour Amiri M, Kazemian M, Motaghed Z, et al. Systematic review

of factors determining health care expenditures. Health Policy Technol.
2021;10(2):100498. https://doi.org/10.1016/}.hIpt.2021.01.004.

RaghupathiV, Raghupathi W. Healthcare expenditure and economic
performance: insights from the United States Data. Front Public Health.
2020;8:156. https://doi.org/10.3389/fpubh.2020.00156. [published Online
First: 20200513].

Koohi Rostamkalaee Z, Jafari M, Gorji HA. Demand-side interventions to Con-
trol Moral Hazard in Health Systems, Beneficial or detrimental: a systematic
review study. Med J Islam Repub Iran. 2022;36:69. https://doi.org/10.47176/
mjiri.36.69. [published Online First: 20220627].

Parmar D, Banerjee A. How do supply- and demand-side interventions
influence equity in healthcare utilisation? Evidence from maternal healthcare
in Senegal. Soc Sci Med. 2019,241:112582. https://doi.org/10.1016/j.s0Cs-
cimed.2019.112582. [published Online First: 20190928].

Garrison LP. Jr. Assessment of the effectiveness of supply-side cost-contain-
ment measures. Health Care Financ Rev. 1992;1991(Suppl):13-20.

Jiang Y, Ni W. Impact of supplementary private health insurance on hospital-
ization and physical examination in China. China Econ Rev. 2020,63:101514.
https://doi.org/10.1016/j.chieco.2020.101514. [published Online First:
20200703].

LuoYY, Shi Z, Guo D, et al. Toward Universal Health Coverage: Regional
inequalities and Potential Solutions for Alleviating Catastrophic Health
expenditure in the post-poverty elimination era of China. Int J Health Policy
Manag. 2023;12:7332. https://doi.org/10.34172/ijhpm.2023.7332. [published
Online First: 20230220].

Newhouse JP. Toward a theory of Nonprofit Institutions: an economic model
of a hospital. Am Econ Rev. 1970,60:64-74.

Elani HW, Kawachi |, Sommers BD. Changes in emergency department dental
visits after Medicaid expansion. Health Serv Res. 2020;55(3):367-74. https://
doi.org/10.1111/1475-6773.13261. [published Online First: 20200115].

Tarazi WW. Associations between Medicaid expansion and nurse staffing
ratios and hospital readmissions. Health Serv Res. 2020;55(3):375-82. https://
doi.org/10.1111/1475-6773.13273. [published Online First: 20200213].


https://doi.org/10.1186/s13561-024-00496-5
https://doi.org/10.1186/s13561-024-00496-5
https://doi.org/10.1371/journal.pone.0108867
https://doi.org/10.1371/journal.pone.0108867
https://doi.org/10.1186/s12913-017-2798-7
https://doi.org/10.1186/s12913-023-09025-2
https://doi.org/10.1186/s12913-023-09025-2
https://doi.org/10.1136/bmj.l4015
https://doi.org/10.1186/s12962-023-00461-9
https://doi.org/10.1186/s12962-023-00461-9
https://doi.org/10.1186/s12939-016-0505-7
https://doi.org/10.1186/s12992-019-0486-6
https://doi.org/10.1186/s12992-019-0486-6
https://doi.org/10.1016/j.puhe.2010.10.010
https://doi.org/10.2105/ajph.93.1.31
https://doi.org/10.1093/annonc/mdx136
https://doi.org/10.1016/j.zefq.2022.10.001
https://doi.org/10.1016/j.zefq.2022.10.001
https://doi.org/10.1016/j.jmacro.2019.103170
https://doi.org/10.1016/j.jmacro.2019.103170
https://doi.org/10.1186/s12962-023-00461-9
https://doi.org/10.46234/ccdcw2021.209
https://doi.org/10.3389/fpubh.2021.787865
https://doi.org/10.3389/fpubh.2021.787865
https://doi.org/10.1186/s12913-022-07762-4
https://doi.org/10.1257/jep.7.4.135
https://doi.org/10.1257/jep.7.4.135
https://doi.org/10.1016/j.hlpt.2021.01.004
https://doi.org/10.3389/fpubh.2020.00156
https://doi.org/10.47176/mjiri.36.69
https://doi.org/10.47176/mjiri.36.69
https://doi.org/10.1016/j.socscimed.2019.112582
https://doi.org/10.1016/j.socscimed.2019.112582
https://doi.org/10.1016/j.chieco.2020.101514
https://doi.org/10.34172/ijhpm.2023.7332
https://doi.org/10.1111/1475-6773.13261
https://doi.org/10.1111/1475-6773.13261
https://doi.org/10.1111/1475-6773.13273
https://doi.org/10.1111/1475-6773.13273

Guo et al. Health Economics Review

34.

35.

36.

37.

38.

39.

40.

41.

42.

(2024) 14:21

Wang C, Nie PY. Effects of asymmetric medical insurance subsidy on hospitals
competition under non-price regulation. Int J Equity Health. 2016;15(1):184.
https://doi.org/10.1186/512939-016-0468-8. [published Online First:
20161115].

McGuire TG, Pauly MV. Physician response to fee changes with

multiple payers. J Health Econ. 1991;10(4):385-410. https://doi.
0rg/10.1016/0167-6296(91)90022-f.

Fuchs VR. The supply of surgeons and the demand for operations. J Hum
Resour. 1978;13 Suppl:35-56.

Yu Z,Wang L, Ariyo T. Supply and demand-related decisive factors in the
utilization of Non-medical Community Healthcare Services among Elderly
Chinese. Int J Environ Res Public Health. 2020;18(1). https://doi.org/10.3390/
ijerph18010228. [published Online First: 20201230].

Qu H. An analysis of factors affecting hospitalization expenses of cerebral
infarction patients. J Clin Experimental Med. 2017;1:24-4.

Costa-Font J, Jimenez-Martin S, Vilaplana C. Does long-term care subsidiza-
tion reduce hospital admissions and utilization? J Health Econ. 2018;58:43—-
66. https://doi.org/10.1016/jjhealeco.2018.01.002. [published Online First:
20180131].

Rapp T, Chauvin P, Sirven N. Are public subsidies effective to reduce emer-
gency care? Evidence from the PLASA study. Soc Sci Med. 2015;138:31-7.
https://doi.org/10.1016/j.socscimed.2015.05.035. [published Online First:
20150523].

Zeng-wen W, Guo-heng H. Subsidies to the supply-side or subsidies to the
Demand-Side? An analysis of the Effect of Government Medical Input Path
on Health Outcome. Contemp Finance Econ. 2021,0(11):41-51.
Cygan-Rehm K, Karbownik K. The effects of incentivizing early prenatal care
on infant health. J Health Econ. 2022;83:102612. https://doi.org/10.1016/j.
jhealeco.2022.102612.

45.

46.

47.

48.

Page 10 of 10

Li D, Li X, Zeng Y. The Moderating Effect of Community Environment on

the Association Between Social Support and Chinese Older Adults'Health:
An Empirical Analysis Study. Front Public Health. 2022;10. https://doi.
0rg/10.3389/fpubh.2022.855310.

Morgan D, James C. Investing in health systems to protect society and boost
the economy. 2022 doi: https://doi.org/10.1787/d0aa9188-en.

ChenY,Gao G, Yuan F, et al. The impact of medical financial assistance on
healthcare expenses and the medical financial burden: evidence from

rural China. Front Public Health. 2022;10:1021435. https://doi.org/10.3389/
fpubh.2022.1021435. [published Online First: 20230119].

Yang F, Chen M, Si L. What can we learn from China’s health insurance reform
to improve the horizontal equity of healthcare financing? Int J Equity Health.
2022;21(1):170. https://doi.org/10.1186/512939-022-01793-3.

Narain JP. Why investing in Public Health is so critical. Indian J Community
Med. 2019;44(3):185-87. https://doi.org/10.4103/ijcm.lJCM_271_19.

Yan J, Lin HH, Zhao D, et al. China's new policy for healthcare cost-control
based on global budget: a survey of 110 clinicians in hospitals. BMC Health
Serv Res. 2019;19(1):84. https://doi.org/10.1186/512913-019-3921-8. [pub-
lished Online First: 20190201].

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1186/s12939-016-0468-8
https://doi.org/10.1016/0167-6296(91)90022-f
https://doi.org/10.1016/0167-6296(91)90022-f
https://doi.org/10.3390/ijerph18010228
https://doi.org/10.3390/ijerph18010228
https://doi.org/10.1016/j.jhealeco.2018.01.002
https://doi.org/10.1016/j.socscimed.2015.05.035
https://doi.org/10.1016/j.jhealeco.2022.102612
https://doi.org/10.1016/j.jhealeco.2022.102612
https://doi.org/10.3389/fpubh.2022.855310
https://doi.org/10.3389/fpubh.2022.855310
https://doi.org/10.1787/d0aa9188-en
https://doi.org/10.3389/fpubh.2022.1021435
https://doi.org/10.3389/fpubh.2022.1021435
https://doi.org/10.1186/s12939-022-01793-3
https://doi.org/10.4103/ijcm.IJCM_271_19
https://doi.org/10.1186/s12913-019-3921-8

	﻿The economic effect of financial compensation in China’s healthcare system: comprehensive insights regarding supply and demand factors
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Data sources
	﻿Variables
	﻿Analytical methods

	﻿Results
	﻿Fixed effect regression
	﻿Instrumental variables 2SLS regression

	﻿Conclusions
	﻿References


