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Background: The impact of fiscal decentralization on health outcomes still has not reached a consensus, and studies conducted in the 
context of the new round of fiscal and taxation system reform are even less available. China’s fiscal decentralization system has its own 
special characteristics, so it is necessary to analyze the impact of fiscal decentralization on health outcomes before and after the new 
round of fiscal and taxation system reform in China.
Methods: Panel data from 2007 to 2019 were obtained through China’s Health Statistics Yearbook and China’s Statistical Yearbook. 
The effects of fiscal decentralization on health outcomes before and after the reform are explored separately by SYS-GMM, which 
introduce a dynamical model with a lag period of the explained variables. The Hansen test is used to determine excessive 
identification. The AR(2) is used to determine whether the residual term of the differential equation has a second-order serial 
correlation.
Results: Fiscal decentralization consistently had a negative impact on health outcomes, yet government health expenditures did not 
mediate the impact of fiscal decentralization on health outcomes. Fiscal decentralization had a positive effect on per capita government 
health expenditure before the new reforms, yet had a negative effect on the percentage of government health expenditures, both before 
and after the new reform.
Conclusion: China’s fiscal decentralization has caused local governments to pay insufficient attention to the construction of people’s 
livelihoods, and the problem of insufficient government investment in health has not been improved. The new round of fiscal and 
taxation system reform has not reversed this situation either. It is recommended to adjust the incentive system for local officials, 
include medical and health in the evaluation indicators of local governments, optimize the structure of government expenditure, and 
improve the efficiency of the use of government health expenditure.
Keywords: fiscal decentralization, government health expenditure, health outcomes, China’s new round of fiscal and tax reforms

Introduction
Along with the great economic achievements, Chinese residents’ health status has also significantly improved since the 
reform and opening up in 1978. According to the statistical bulletin issued by the National Health Commission, the life 
expectancy at birth of Chinese residents reached 77.3 years, the infant mortality rate declined to 5.6 per 1000 livebirths, 
and the maternal mortality rate was 17.8 per 100,000 in 2019.1 There are significant inequalities in health levels between 
regions and between rural and urban areas. The maternal mortality rate in underdeveloped regions like the mid-west and 
northeast of China is more than twice that of the developed regions like the east. The neonatal and under-five mortality 
rates are more than twice as high in rural areas as in urban areas. The gap also existed between China and other countries, 
especially those from the Organization for Economic Cooperation and Development (OECD). As of 2016, life 
expectancy at birth in the UK, France, Germany, and Italy exceeded 80 years, while in China it only exceeded 76.4 
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years. In 2018, there were fewer than 4 infant mortality rates per 1000 live births in the UK, France, Germany, and Italy, 
while there were 7.4 in China.

Studies have explored the socio-economic factors influencing health outcomes, with studies showing that gross 
domestic product(GDP), per capita income, urbanization rates, and levels of population aging all have impacts on health 
outcomes.2 It is the government’s responsibility to provide resources to the maximum extent possible to fulfill its 
commitment to the health and human rights of its citizens.3 So it is necessary to rationalize the increase and utilization of 
government health expenditure. Over the years, China has been committed to increasing fiscal investment in health, 
especially after the Severe Acute Respiratory Syndromes(SARS) outbreak in 2003. According to China Statistical 
Yearbook, the government health expenditure was 1,801,695 million yuan. Even so, China’s government health 
expenditure is extremely weak compared to other countries, especially OECD countries.4 The allocation fiscal expen-
diture by local governments depends on the country’s fiscal and taxation system. From 2019, healthcare assistance is 
included in the scope of common financial affairs of the central and local governments. The central share proportion is 
mainly according to the local financial situation and the number of protection objects and other factors. The local part 
relies on local own financial resources and central transfer payments. The central government to increase balanced 
transfer payments to promote the balance of financial resources between regions. Accordingly, it is hypothesized that 
fiscal decentralization, local government health expenditure, and health outcomes are closely linked.5

Since 1994, China has implemented a hierarchical tax-sharing budget management system (referred to as the “tax- 
sharing system”), clarifying the division of fiscal revenue and expenditure between the central and local governments, 
which laid the foundation for China’s modern fiscal system. The fiscal capacity of local governments plays an important 
role in ensuring that local governments provide adequate public health services. However, The tax-sharing system 
established in 1994 is asymmetric fiscal federalism and there is a serious mismatch between the financial power and 
administrative power of the central and local governments.6,7 Some studies have pointed out that the tax-sharing reform 
has brought the inequality of public services between regions and urban-rural areas.8,9 The Political Bureau of the CPC 
Central Committee reviewed and approved the “Overall Plan for Deepening the Reform of the Fiscal and Tax System” on 
June 2014, which marked the start of a new round of fiscal and taxation system reform (hereinafter referred to as the new 
reform). This round of reforms focuses on improving the budget and tax system and clarifying the power and expenditure 
responsibilities of governments at all levels. Relevant laws institutionalize the decentralization of revenue and expendi-
ture, which promotes the legalization of the fiscal decentralization system. It is necessary to explore whether fiscal 
decentralization can improve local health in the context of the new reform in China.

Literature Overview
Previous studies have indicated that economic decentralization can be further implemented through two different policy 
options: fiscal federalism and fiscal decentralization. Fiscal federalism is the transfer of centrally centralized public health 
budget authorization to local governments. Following that, the local level decides how to spend the received budget.10,11 

The issue of cross-regional heterogeneity arises under this system.12 The UK allocated National Health Service funding 
to English regions through formula funding in 1976.13 Smith(2008) refers to this way to reduce avoidable regional health 
inequalities by broadening the remit of the resource allocation formula.14 Diderichsen(1997) develops a new model for 
Stockholm in Sweden, based on the British experience, as a way to improve the equity of health care.15 Oates(1999) 
recommends that essential services be provided nationally across the board to deal with cross-regional heterogeneity.11 

China’s tax-sharing reform drew on the basic proposition of vertical fiscal decentralization of fiscal federalism in its 
institutional design and implemented a centralized system of fiscal decentralization.16 Ding(2019) indicates that although 
the method based on the endogenous proxies of fiscal federalism is unstable and unreliable, the results of the difference- 
in-difference estimation show that the tax-sharing reform promoted China’s economic growth.17

Although research in many countries has shown that fiscal decentralization promotes economic development,17–19 its 
impact on health care is complex. Fiscal decentralization in developed countries has had mostly positive impacts on 
health outcomes, such as Spain, Canada, and Italy.20–22 But for developing countries, the impact of fiscal decentralization 
varies. In Ivory Coast, municipal revenues available for public services are higher in urban areas than in rural areas. 
Thus, urban local governments are more likely to have access to public health services than poorer ones.23 Mahal et al 
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uses data from rural India and find that fiscal decentralization had a positive impact on infant mortality rates.24 Soto et al 
report that fiscal decentralization in Colombia has reduced infant mortality. However, the effectiveness of this improve-
ment in health outcomes depends to a large extent on local socio-economic conditions.25 In China, both Gu (1995) and 
Jin (2011) suggest that fiscal decentralization had led to the collapse of village health stations and worsened healthcare 
services in poor areas.26,27 Uchimura (2009), on the other hand, uses data from 26 provinces in China from 1995–2001 to 
illustrate the positive effect of fiscal decentralization on reducing infant mortality.28 Numerous studies also demonstrate 
that fiscal decentralization affects health spending and that health spending affects health outcomes.20–22 In China, local 
government officials are not accountable to the local electorate but to higher-level government officials,29 and its’ 
performance appraisals are oriented towards GDP, resulting in low spending on public services which do not contribute 
significantly to economic growth.

Domestic and international studies on the impact of fiscal decentralization on health outcomes have not yet 
reached a consensus. China’s fiscal decentralization system is unique, and the impact of fiscal decentralization on 
health outcomes needs to be judged in the context of the specificities of Chinese governance and the development 
characteristics of different periods. In addition, most of the existing literature in China takes the “tax sharing 
system” reform in 1994 as the background, but no research has been conducted in the context of the new era of 
socialism with Chinese characteristics and the new reform. All of these issues are the focus of this study, which is 
also the contribution of this study to the existing literature. So, the first aim of this study is to explore whether 
fiscal decentralization has an impact on health outcomes, and what role government health spending plays in this. 
The new reform in 2014 has been implemented for several years, and the impact of fiscal decentralization on 
health outcomes has gradually emerged. So another aim of this study is to explore whether the impact of fiscal 
decentralization on health outcomes differs before and after the new round of reform of China’s fiscal and taxation 
system.

Methods
Data Sources
Data are collected from the China Statistical Yearbook and the China Health Statistical Yearbook. Due to the reclassi-
fication of government expenditure items in 2007, the government revenue and expenditure data after 2007 are not 
comparable to previous data, therefore data after 2007 is chosen. The pandemic of the Coronavirus disease 2019 
(COVID-19) in late 2019 had a major impact on the social and economic development of China, with a greater variety 
of data after 2020. So, the data is up to 2019. Since the new round of fiscal and taxation system reform was implemented 
in 2014, we construct panel data for two time periods, 2007 to 2013 and 2014 to 2019, respectively. Systematic 
generalized moment estimation method (SYS-GMM) is constructed using STATA 16.0.

Dependent Variable
In this research, health outcomes were used as the dependent variable and perinatal mortality rate (PMR) was used 
as an indicator for evaluating health outcomes. According to the World Health Organization (2006), perinatal 
mortality is both deaths in the first week of life and fetal deaths (stillbirths). It is a critical indicator of maternal 
care and maternal health and nutrition; it also reflects the quality of obstetric and paediatric care available.30 Most of 
the previous literature on the impact of fiscal decentralization on health outcomes had chosen infant mortality rate 
and life expectancy to measure health outcomes.20,21,27,28 In China, Hao et al indicated that PMR is a better 
indicator of public health than life expectancy or infant mortality.31 So PMR was chosen as an indicator of health 
outcomes.

Independent Variable
Fiscal decentralization was used as the independent variable in this study. In the previous literature, there were two 
perspectives to measure fiscal decentralization: fiscal revenue perspective32,33 and fiscal expenditure perspective.28,31 In 
China’s fiscal and taxation system, the central government is in a dominant position, determining the amount of revenue 
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and how to distribute it between the central and local governments. And since the tax-sharing system reform in 1994, the 
revenue of most local governments had relied on transfer payments from the central government. Hao et al pointed out 
that the expenditure indicator can better reflect the activities of local governments in the public sector in China.31 This 
research chose fiscal expenditure decentralization to measure the degree of fiscal decentralization. To avoid the possible 
positive correlation between government expenditure scale and population size, the per capita index was used to measure 
the degree of fiscal expenditure decentralization.

Mediating Variable
The government health expenditure indicator is the most intuitive indicator of government investment in health, 
which is directly influenced by the fiscal decentralization system in China. In this study, government health 
expenditure was used as a mediating variable to measure government health expenditure from two perspectives: 
absolute quantity and relative quantity. The absolute quantity was the per capita government health expenditure, 
and the relative quantity was the proportion of government health expenditure to fiscal expenditure. Hao et al 
(2021) also chose these two indicators to explore the impact of the fiscal system on government health 
expenditure.29

Control Variable
Based on the previous literature, this study controlled for variables that may have an impact on health outcomes. The 
level of economic development may affect people’s lifestyles and medical technology development.34 The urbanization 
rate enhances residents’ accessibility to health resources, stimulates health demand, and thus influences health 
outcomes.35 The elderly population, as a health-sensitive population, is an important influential factor in stimulating 
health expenditures. Furthermore, an empirical study has shown a significant correlation between illiteracy rate and 
health resource allocation indicators.36 In summary, per capita GDP, aging population (old), urbanization rate (urban), 
and education level (edu) were selected as the control variables in this study. Table 1 shows the introduction and 
descriptive statistics of the variables.

Table 1 Variables and Statistics

Variables Definition Before 
Reforma

After 
Reformb

Mean SD Mean SD

Dependent Variable PMR Perinatal mortality rate (1/1000) 8.168 4.020 5.448 2.776

Independent Variable FDexp Fiscal expenditure decentralization=per capita fiscal expenditure in 

provincial budgets/per capita fiscal expenditure in central budgets

6.001 3.500 7.320 4.050

Mediating Variable Phealthexp Per capita government health expenditure 5.833 0.541 6.702 0.296

Healthperc Healthperc=Government health expenditure/government fiscal 

expenditure

0.062 0.012 0.079 0.014

Control Variable PGDP Per capita GDP 10.192 0.518 10.641 0.410

Old Older population dependency ratio 0.122 0.024 0.147 0.034

Urban Urbanization rate=urban population of each province/total population 

of each province

0.508 0.146 0.583 0.124

Edu Illiteracy rate 0.073 0.065 0.061 0.063

Notes: aRepresents data before the new reforms, bRepresents the data after the new reform; take the log of PGDP and phealthexp to eliminate the influence of dimension. 
Consumer Price Index (CPI) is used to process financial data such as PGDP and phealthexp to eliminate price changes. The annual CPI of each province disclosed in China 
Statistical Yearbook is the chain relative ratio, which needs to be converted into the fixed-base relative ratio based on 2007 according to the following formula:(fixed-base 
relative ratio)t = (chain relative ratio)t × (fixed-base relative ratio)t-1. PGDP and phealthexp raw prices are divided by the fixed-base relative ratio of CPI to get the adjusted 
prices.
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Estimation Framework
Panel data could provide more information and less collinearity than a separate time series or cross-sectional analysis and 
studies had been conducted using panel data regression models to assess the impact of fiscal decentralization on 
health.32,37 There may be a reverse causal relationship between the core explanatory variables and the explained 
variables. To address the potential endogeneity problem, this paper adopts the SYS-GMM proposed by Arellano and 
Bover (1995), and Blundell and Bond (1998), which introduce a dynamical model with a lag period of the explained 
variables.38,39 The Hansen test in the SYS-GMM was used to determine whether there were over-identification 
constraints in the estimation process. The null hypothesis was that the selection of instrumental variables in the model 
was valid, and the AR(2) was used to determine whether the residual term of the differential equation had a second-order 
serial correlation.

The basic mediation model was defined by three equations. First, the overall effect of FDexp (the primary predictor 
variable) on PMR was:

The mediation model used two regression equations to decompose the overall effect into its direct and indirect 
components as follows:

Where β0* is the regression intercepts in equation* and the β1*β2* terms are regression slopes in equation*. The “it” 
represented the data of the i-th province in the sample at time t.

Figure 1 depicted the relationship between fiscal decentralization, health outcomes, government health expenditure, 
and China’s new round of fiscal and tax reforms.

Figure 1 Conceptual path diagram of the mediation effect.
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Results
Table 2 showed the basic regression results for the mediating effect models before and after the new reform. The results 
of AR(2) and Hansen test for all models were higher than 0.1, indicating the instrumental variables in the estimation were 
effective, and there was no serial correlation in the residual term of the difference equation. The regression equations 
corresponding to the fiscal decentralization example before the reform were as follows:

The β1 in Equation 4 was equal to 0.079 (p<0.05), which indicated that the fiscal decentralization increased the PMR; the 
β1 in (Equation 5.1 and 5.2) were equal to 0.011 and −0.001 (p<0.01) respectively, which indicated that fiscal 
decentralization contributed to government health expenditure per capita, but harmed the percentage of government 
health expenditure. The β2 in (Equation 6.1 and 6.2) were equal to −0.301 (p>0.1) and −15.671 (p>0.1) respectively, 
which indicated that phealthexp and healthperc did not play the mediating role before the new reform.

The regression equations corresponding to the fiscal decentralization example after the reform were as follows:

Table 2 Mediating Effects Regression Models

Variables Before Reform After Reform

PMR Phealthexp PMR Healthperc PMR PMR Phealthexp PMR Healthperc PMR

L.PMR 0.857*** 0.858*** 0.857*** 1.130*** 1.165*** 1.124***

(19.93) (19.17) (19.61) (5.37) (5.21) (5.23)

FDexp 0.079** 0.011*** −0.001*** 0.096 0.044 0.523** −0.002 −0.003* 0.666* 0.567**

(2.07) (2.91) (−4.18) (1.37) (0.89) (2.28) (−0.19) (−1.78) (1.81) (2.20)

Old −1.565 0.203 −0.001 −2.034 −1.972 46.206*** −0.588 −0.203 52.286** 52.258**

(−0.52) (0.65) (−0.05) (−0.71) (−0.66) (2.60) (−0.75) (−1.32) (2.39) (2.42)

Urban −1.009 −0.079 −0.000 −0.860 −1.373* −19.720** 0.250 −0.003 −22.181** −24.066**

(−1.23) (−1.10) (−0.06) (−1.03) (−1.74) (−2.09) (0.88) (−0.05) (−2.51) (−2.38)

Edu −0.026 −0.110 0.013 0.233 −0.037 −39.564** 0.568 0.058 −45.150*** −46.166***

(−0.01) (−0.81) (0.81) (0.10) (−0.02) (−2.25) (0.99) (0.48) (−2.62) (−2.82)

L.phealthexp 0.798*** 0.952***

(30.14) (7.65)

L.healthperc 0.631*** 0.336

(5.25) (0.60)

Phealthexp −0.301 −1.317

(−0.34) (−0.30)

Healthperc −15.671 −21.293

(−1.23) (−0.26)

Constant 0.640 1.255*** 0.035*** 2.372 2.218 2.417 0.297 0.105 10.779 5.861

(0.78) (11.89) (3.16) (0.45) (1.26) (0.49) (0.38) (0.92) (0.41) (0.56)

AR(2) 0.336 0.415 0.243 0.325 0.319 0.414 0.813 0.614 0.682 0.711

Hansen-test 0.551 0.513 0.537 0.550 0.596 0.961 0.431 0.512 0.953 0.946

Observations 186 186 186 186 186 155 155 155 155 155

Notes: ***p<0.01, **p<0.05, *p<0.1; Robust standard errors are given in parentheses. Numbers in the lines of AR(2) and Hansen-test are p-values.
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The β1 in Equation 7 was equal to 0.523 (p<0.05), which indicated that the fiscal decentralization increased the PMR. 
The β1 in (Equation 8.1 and 8.2) were equal to −0.002 (p>0.1) and −0.003 (p<0.1) respectively, which indicated that 
fiscal decentralization had no effect on government health expenditure per capita, but reduced the percentage of 
government health expenditure. The β2 in (Equation 9.1 and 9.2) were equal to −1.317 (p<0.05) and −21.293 (p>0.1) 
respectively, which indicated that phealthexp and healthperc did not play the mediating role before the new reform. But 
the β1 in (Equation 9.1 and 9.2) were significant, indicating that fiscal decentralization would increase PMR, but not by 
phealthexp and healthperc. Figure 2 illustrated the mediation regression equations in a path diagram.

Discussion
This study finds that fiscal decentralization harms health outcomes and that this negative effect has even become stronger 
after the new reform. One of the reasons for this situation is the lack of government attention to health care. Under the 
fiscal decentralization system, government health expenditure mainly comes from local government budgets. After the 
implementation of the new reform, local governments have less taxation rights and further shift their financial power to 
the central government. Kyriacou and Sagalés (2019) found that local decentralization of health spending undermines the 
quality of public service.40 Shih et al suggest that there is a significant relationship between the promotion of local 
officials and their economic performance, which leads local governments to loosen their focus on achieving basic public 
service goals such as health care and education and instead focus on goals such as economic growth.41 Fu (2007) points 
out that local governments in China do not pay enough attention to soft public services (health care and education).42 The 
negative impact of fiscal decentralization on the percentage of government health expenditure in our findings corrobo-
rates this view. However, Lago-Peñas et al find that centralized fiscal systems are associated with better health outcome 

Figure 2 The basic mediation models. (Legend: ***Corresponds to p<0.01, **Corresponds to p<0.05, *Corresponds to p<0.1 and ns corresponds to not significant. On the 
connecting line, the unbolded coefficients indicate the mediating effect before the reform and the bolded coefficients indicate the mediating effect after the reform. For 
example, in PANEL 1, 0.079 means the overall effect of fiscal decentralization on health outcome before the reform and 0.523 means the overall effect of fiscal 
decentralization on health outcome after the reform.).
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during the COVID-19 pandemic.43 Considering the emergency of the COVID-19 global pandemic, countries around the 
world placed an unprecedented emphasis on health care. Fiscal decentralization at this time facilitates the uniform 
deployment of national resources for epidemic preparedness, while government health investments are bound to increase, 
both of which are beneficial to health outcomes.

The mismatch of fiscal and administrative powers between different levels of government and the principal-agent 
problem resulting from fiscal decentralization, and the problem of principal-agent problems between different levels of 
government has also had a negative impact on health outcome, which has been intensified by the further reduction of 
local financial powers caused by the new reform. Kyriacou et al and Nakatani et al have explored the impact of fiscal 
decentralization from the perspective of the quality of government governance,44,45 which is certainly an inspiration for 
China. Since the new reform have resulted in a greater concentration of fiscal revenue in the central government, it is 
suggested that the central government should emphasize the supervision of the use of transfer payment funds and 
improve the assessment of health and other indicators of people’s livelihood for the local government.

The percentage of government health expenditure reflects the degree of importance the government attaches to the 
development of health, while the per capita government health expenditure reflects the amount of government investment 
in health. Although neither of them plays a mediating role, the findings still reflect several problems with fiscal 
decentralization policies. From the results, fiscal decentralization had a significant negative impact on the percentage 
of health expenditure to fiscal expenditure both before and after the new reform. Hao et al, Liu et al, and Chen et al have 
proven that the “Province-Managing-County” reform, which is a fiscal reform of flattening local government since the 
first decade of this century in China, has not promoted the proportion of government health expenditure and education 
expenditure.29,46,47 Since the reform and opening up in China, the assessment of local officials has focused on economic 
development indicators such as GDP.48 Local governments are more willing to invest in productive construction that can 
increase GDP in a short period than in the construction of livelihood services such as education and health.49 The 
government investment in health is still inadequate in the context of fiscal decentralization, and the new round of fiscal 
and taxation system reform has yet to address this issue.

Although fiscal decentralization did not change the government’s preference for economic development, however, the 
total amount of government funds spent on public health increased before the new round of fiscal and taxation system 
reform. With the introduction of the new health care reform policy in 2009, the investment in health will increase to 
a certain extent in the short term. During this period, localities will concentrate on improving the total amount of regional 
health resources. The growth of GDP also stimulates an increase in government health expenditure.50,51 After the new 
health care reform policy has been implemented for a period of time, local governments have basically completed the 
construction of local health care system infrastructure. The investment in health may be reduced, which is one of the 
reasons why the fiscal decentralization after the new round of fiscal and taxation system reform did not promote the 
growth of total health resources. On the other hand, there is a certain lag in the effect of the new reform policies. The 
policy document of the new reform on the adjustment of the fiscal relationship between the central government and the 
local government in the health sector was introduced in 2018, and the effect of this key policy may not be visible.

The major contribution of this study is to broaden the research of fiscal decentralization on health outcomes. First of 
all, the fiscal expenditure decentralization in China is relatively deep, and the political power has not been delegated, 
which makes China’s fiscal decentralization somewhat unique in the world. Secondly, compared with previous studies, 
this paper has not only studied the impact of fiscal decentralization on health outcomes but also explored the relationship 
between fiscal decentralization, health outcome, and government health expenditure. Finally, most previous studies have 
used data before China’s new round of fiscal and taxation system reforms for analysis. We use two sets of panel data to 
explore the impact of fiscal decentralization on health outcome before and after the new reform, as well as the mediating 
role of government health expenditure, which tests the effect of the new reform.

This study also has some limitations on data acquisition. First, only the perinatal mortality rate has been chosen to 
measure health outcomes in this research. Life expectancy at birth and infant mortality are both more intuitive 
representations of health outcomes, but it is difficult to obtain from public information and databases. Using perinatal 
mortality rates alone may not accurately represent the Chinese population’s health status. Secondly, variables such as the 
level of population aging, changes in the spectrum of disease, and the adjustment of China’s fertility policies that may 
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have an impact on the dependent variable were not included in the analysis due to limited data. Third, due to COVID-19, 
our data has only been selected up to 19 years. However, the new reform is an ongoing process, the effects of which may 
not yet be fully apparent, and the short data period may undermine the reliability of the results. Finally, our results 
indicate that government health spending does not play a mediating role. Instead, the quality of government governance 
seems to be a key variable. In the future, the research could extend the data period, control for other possible factors, and 
further explore the impact of fiscal decentralization on health outcomes.

Conclusions
Fiscal decentralization consistently had a negative impact on health outcomes, both before and after the new reforms. 
Government investment in health is still inadequate, and excessive competition among local governments, which arose 
from the GDP-centred tournament model, still exists. The new round of fiscal and taxation system reform has not 
reversed this situation either. It is suggested to emphasize the supervision of the use of transfer payment funds and 
improve the assessment of health and other indicators of people’s livelihood. There is also a need to optimize the 
structure of government expenditure and improve the efficiency of the use of government health expenditure.
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