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Abstract: Local governments are responsible for the management of social medical insurance for
urban and rural residents in China. Under the background of fiscal decentralization between the
central government and local governments, the strengthening of supervision on medical insurance
funds by local governments leads to a reduction in the expenditure of the medical insurance fund,
which contributes to its sustainability. By employing the provincial level panel data during 2004–2014,
we used a fixed effect model and a spatial autoregression model to investigate whether fiscal
decentralization has had a negative influence on the expenditure of China’s new rural cooperative
medical system (NCMS) fund. We found that fiscal decentralization has had a significant influence
over its per capita expenditure. Our results also indicate that higher fiscal decentralization leads to
higher financial aid in the NCMS provided by local governments. Additionally, the expenditure of
the NCMS and the local financial aid are influenced by nearby governments. Our results suggest
that appropriate fiscal decentralization, which helps to maintain the sustainability of social medical
insurance funds, should be encouraged.
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1. Introduction

The rapid growth of medical insurance expenditure is a worldwide challenge. According to
data from the OECD, expenditure of health insurance in England increased to 154.68 billion pounds
in 2017, from 81.24 billion pounds in 2005. Similarly, in China, since the establishment of the social
medical insurance system for urban workers in 1998, the coverage area and the guarantee level of
social medical insurance are increasingly improved, and its expenditure has skyrocketed. For the new
rural cooperative medical system (hereinafter referred to as NCMS), the expenditure of the NCMS was
increased to 293.341 billion Chinese yuan (hereinafter referred to as RMB) in 2015 from 2.637 billion
RMB in 2004 according to the data from “Statistical Yearbook of Health and Family Planning of China
of 2016”.

There are many factors that influence the expenditure of medical insurance funds, such as
population structure, medical technology and medical service demands. Population aging leads to the
risk of “structure aging” [1,2], which results in increases these funds’ expenditure [3–8]. In addition,
population aging impacts the expenditure of such funds because demands for medical services
increase [9–11]. And income-related inequalities also impact medical spending through medical
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service [12]. However, over long periods of time, the primary determinant of medical cost growth is
medical technology [13–15].

However, the fact that social medical insurance is managed by local governments is ignored in
most research. In China, the central government formulates the fundamental policy for social medical
insurance macroscopically. In combination with local conditions, local governments materialize the
policy of the central government as operable implementation schemes that control the financing and
payment affairs of social medical insurance. In addition, on the condition that the income cannot
cover the expenditure of medical insurance funds, local finance is also responsible for compensating
for the deficit of the funds. It is necessary to consider the influence of local government behavior on
this expenditure when investigating the problems of such expenditure. According to related research,
local government behavior indeed influences the sustainability of social insurance funds. There is a
problem of comparison on medical insurance financing among local governments [16]. For the sake of
improving political performance, when adjacent regions improve the financing of medical insurance, local
governments will also improve the financing of local residents. Based on investigations of endowment
insurance fund collection systems, Peng et al. found that local governments “race to the bottom” with
respect to endowment insurance fund collection in order to attract more foreign capital flow, which
competitively reduces the level of such collection [17]. And in terms of international competition,
globalization will force governments to cut medical cost, which helps to lower medical spending
growth [18]. In terms of local competition, local government behavior with respect to the improvement
or reduction of financing are significant with respect to the sustainability of social insurance funds.

Local competition is an important entry point for understanding local government behavior. GDP
competition is key to local government competition. GDP and its ranking are the most important indicators
in the assessment of local officials since China’s reform and opening-up [19–22]. Although China is
a unitary state, the fiscal decentralization between the central government and local governments
assimilates local government outcomes to those of the federal structure [23], which motivates local
governments to develop the local economy [24,25]. Under the fiscal decentralization system, local
governments tend to increase the fiscal expenditure on infrastructure which contributes to attracting
capital inflow, leading to insufficient financial investment in public goods [26–28]. The “promotion
tournament” among local governments further intensifies their expenditure tendencies [19–22]. There are
also problems with respect to the excessive and quick construction of infrastructure as well as redundant
construction [28,29]. What will influence the expenditure of medical insurance funds, the sustainability
of funds, and the competition behavior that local governments pursue for a higher GDP ranking?

Existing studies of the influences on medical health by fiscal decentralization mainly investigate
the influence of fiscal decentralization on medical fund raising [16], infant mortality rates [30–32],
government health expenditure [33,34], and local health expenditure efficiency [35]. Few studies have
explored the influence of fiscal decentralization on the expenditure of the NCMS, which is what this
paper attempt to investigate.

The results of this study show, firstly, that a higher fiscal decentralization degree indicates less
per capita expenditure of the NCMS. Specifically, the per capita expenditure of the NCMS is reduced
by 1.5–1.6 units for a 1% increase of fiscal decentralization. Secondly, when taking the influence of
adjacent provinces into consideration, 1.2–2.9 units will be reduced in per capita expenditure in the
NCMS for a 1 unit increase of fiscal decentralization. Thirdly, the financial aid provided to the NCMS
by local governments increases with improvement in local financial strength.

The rest of this paper is organized as follows. Section 2 describes the healthcare system in China.
Section 3 proposes the research hypotheses. Section 4 describes the research methodology and exhibits
the data. In Section 5, we present the results and discussion, and the conclusions follow (Section 6).

2. Institutional Context

According to hukou (a census register management policy in China), whether one has a job or not,
there are three health insurance policies in China: one for urban employees, established in 1998; a new
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rural cooperative medical system (NCMS) established in 2003; and a plan for urban unemployed,
which began in 2007. The latter two are subsidized by the government, while the former is financed
by employers and their employees. In addition to the government’s subsidies, personal payment is
also an important source of the NCMS fund and the urban resident’s basic medical insurance fund.
Unlike the urban employee basic medical insurance and the urban resident’s basic medical insurance,
which are managed by human resources and social security departments, the NCMS is managed by
health departments. Health departments also manage medical facilities. In other words, health sectors
manage the NCMS and medical facilities at the same time. Generally speaking, the NCMS has the
following characteristics.

Firstly, the NCMS is a type of social insurance. Although the NCMS follows the principle of
voluntary participation, the NCMS also emphasizes that one family is regarded as one insured unit,
which means family members decide together to attend the NCMS or not, which helps to avoid
the problem of adverse selection. This is similar to group insurance in the USA, which regards one
enterprise as one insured unit.

Secondly, the NCMS implements a financing method combining personal payment, collective
support, and government funding. However, the NCMS fund is dominated by government subsidies.
This is similar to the financing of social security in Nordic countries. In some Nordic countries such as
Norway, half of the social security fund comes from government subsidies, and the second source is
employers’ payments. However, in China, employers do not bear the responsibility of financing the
NCMS. Insurers’ personal payment is the second source of the NCMS fund.

Thirdly, government subsidies are undertaken by the central government and local governments
jointly. Regarding NCMS financial aid, local governments of different regions undertake different
financial aid responsibilities. On the whole, local governments of east regions, followed by middle
regions and west regions, undertake the highest financial aid responsibilities. However, local
governments of the middle and west regions in different years have varied in terms of financial
aid responsibilities. During 2003–2010, local governments of the middle and west regions provided
financial aid to the NCMS according to the same subsidy standard. Since 2011, the central government
has adjusted the proportion of financial aid to the NCMS undertaken by the central government and
by local governments, and the financial aid to the west regions has been increased by the central
government. In other words, local governments of the middle regions have undertaken larger financial
aid responsibilities since 2011 when compared with the west regions, as shown in Figure A1.

At the same time, the local governments’ subsidies have also been undertaken by the provincial
government as well as the municipal and county governments, and among these the provincial
government has borne the greatest responsibility. For instance, a 556 RMB per capita subsidy was
provided to the basic medical insurance of urban and rural residents in 2018, the central government
provided 356 RMB per capita, the Qinghai provincial government provided 157 RMB per capita, and
the municipal and county governments subsidized 53 RMB per capita [36]. However, different levels
of local governments take on different financial aid responsibilities in different provinces. For example,
except for the central and provincial subsidies, subsidies are equally undertaken by the municipal and
the county governments in Shaanxi province; however, the municipal governments do not bear the
responsibility of financing the NCMS in Baicheng, Jilin province, and the local governments’ subsidies
are mainly undertaken by the provincial and county governments.

Fourthly, when the income of the NCMS fund cannot cover the expenditure, local governments
take responsibility for the deficient fund. According to the Notification of the Ministry of Finance
and Ministry of Health about Printing and Issuing the New Rural Cooperative Medical System Fund
Financial Regulations (No. 8 in 2008), when the income of the NCMS fund cannot cover the expenditure
of the NCMS, the deficit is to covered first by sequences of deposits of accumulated surpluses of
consolidated funds over the years, then by risk funds, and then by other fund channels approved by
local governments of the pooling region. With respect to the ultimate responsibility of the NCMS fund,
the Social Insurance Law of the People’s Republic of China stipulates the following: “Social insurance
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fund realizes the balance of payment through a budget. Governments of counties or [of a] higher level
shall provide aid in the condition of deficient payments of social insurance funds.” The nature of the
aid is stipulated as the ultimate responsibility undertaken by governments in the Interpretation of
Social Insurance Law of the People’s Republic of China. The NCMS fund takes a prefecture-level or
even county-level overall plan as its main subject. Therefore, local governments under the provincial
level undertake the ultimate responsibility of the NCMS if the fund cannot cover the expenditure.

Although the NCMS has been gradually integrated and has become the basic medical insurance
for urban and rural residents, local governments still work as managers for the basic medical insurance
of them. The analysis results based on the NCMS in this article are also applicable to the basic medical
insurance of these residents.

3. Research Hypothesis

Based on the literature and precious studies, we propose the following research hypotheses:

Hypothesis 1: A higher fiscal decentralization degree indicates a stronger power in local governments to control
the expenditure of the NCMS and therefore less expenditure.

Hypothesis 2: Higher fiscal strength leads to higher levels of aid to insured citizens by local governments.

Hypothesis 3: The supervision effort degree and the fiscal aid levels of local governments on the NCMS have a
spatial spillover effect.

Local governments are facing the dual goals of economic development and increasing investment
in people’s livelihood, the latter of which is exemplified by the NCMS. Considering that infrastructure
investment has a higher marginal rate of return, fiscal decentralization and the “promotion tournament”
emphasize productive fiscal expenditure, such as infrastructure by governments, leading to insufficient
fiscal investments in public services such as medical services, environmental improvement and public
health [26–28,37–40]. Moreover, an improved fiscal decentralization degree will further intensify the
trend in governments’ fiscal expenditure. In order to win or dominate in local competitions, local
governments try to increase fiscal expenditure in infrastructure as well as investments in livelihood.
Given that local expenditure is only used for infrastructure investment and aid for recipients of the
NCMS [26], local governments try to reduce the risk of income not covering the expenditure of the
NCMS. Thus, local governments have an incentive to control the expenditure of the NCMS. A higher
fiscal decentralization degree leads to more fierce fiscal competitions among local governments, which
results in a stronger motivation from local governments to control the fund’s expenditure. When local
governments control the expenditure of the NCMS, unreasonable fund expenditure will be reduced,
which helps to maintain the sustainability of the NCMS.

Theoretically, local governments will provide aid as per the lowest standards undertaken by local
governments. However, fiscal aid standards of the NCMS vary among the governments of different
regions, and there are substantial differences. A possible explanation for this is that different local
governments have varied economic development stages, leading to different degrees of emphasis on
basic infrastructure and livelihood investments. Richer regions may pay more attention to livelihood
investment, and the richer a region, the more competently fiscal aid may be insured to citizens.

Furthermore, local governments influence each other. The relative GDP ranking among local
governments in the “promotion tournament”, as opposed to the absolute ranking, determines the final
competition result [19,22,41]. Local economic rankings are related to their economic development levels
and are influenced by other local economic development levels. The behavior of one local government
influences another in terms of social insurance. Studies have verified this; local governments compete
with higher levels in terms of medical insurance financing for residents [16] and “race to the bottom”
in terms of endowment insurance fund collection [18]. Therefore, it is reasonable to believe that, in the
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NCMS, the degree of supervision effort degree and the fiscal aid of local governments are influenced
by that of other local governments.

4. Method

4.1. Data

Data reported in this article, including the expenditure of the NCMS fund, financial aid data,
the number of benefit, and the number of the insured population, mainly originate from the New
Rural Co-operative Medical System Information Statistics Manual; in addition, part of the data was
adjusted and corrected appropriately according to the Statistical Yearbook of Health and Family
Planning of China. Data related to local GDP and urbanization rate originate from the Statistical Year
of China; data related to financial income and expenditure originate from the Financial Yearbook of
China; data related to the census-registered rural population originate from the Statistical Yearbook
of Population and Employment of China; data related to the average medical expense of outpatient
patients and per capita medical expense of hospitalized patients originate from the Statistical Yearbook
of Health and Family Planning of China. In order to remove the influence of price and inflation,
we take 2004 as the benchmark year, taking the price of this year as the base price, to deflate the
income and expenditure data. At the same time, to remove the influence of outliers, we conducted a
logarithmic transformation to data after deflation. Logarithmic transformation also makes different
variables comparable. Additionally, there is no difference between logarithmic transformation and
Box–Cox transformation.

The data related to the expenditure of the NCMS fund and the financial aid during 2004–2015
were found in the New Rural Co-operative Medical System Information Statistics Manual. The data of
a large number of provinces in 2015 are missing; therefore, 2015 data are not included in the article, and
the data of 31 provinces and municipalities directly under the control of the central government (not
including Hong Kong, Macao, and Taiwan) of 11 years during 2004–2014 were used in the empirical
analysis process. Provinces include Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia, Liaoning, Jilin,
Heilongjiang, Shanghai, Jiangsu, Zhejiang, Anhui, Fujian, Jiangxi, Shandong, Henan, Hubei, Hunan,
Guangdong, Guangxi, Hainan, Chongqing, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai,
Ningxia, and Xinjiang. This article first conducts an empirical analysis with the data of 31 provinces.
Secondly, considering that large amounts of data of Tianjin are lost and that the data related to the
NCMS of Tianjin during 2010–2014 are lost, we dropped the data of Tianjin and adopted the data of
30 provinces for robustness testing. The interested reader can refer to Table 1 for descriptive statistics
of the related variables. (Table A1 provides panel data description.)

Table 1. Descriptive statistics of main variables.

Variable Obs Mean Std. Dev. Min Max

Fundexp (log) 333 4.47 1.03 0.00 7.40
Fd 341 50.72 20.21 5.92 91.43

GDP (log) 341 8.80 1.08 5.40 10.88
Benefit (log) 333 6.91 1.77 0.00 10.21
Fee-out (log) 341 4.76 0.32 3.47 5.63
Fee-in (log) 341 8.41 0.34 7.54 9.46

Old 341 9.00 1.80 4.82 15.40
Children 341 17.49 4.41 7.56 28.34

Guarantee 333 48.91 55.94 0.00 537.52
Participation 333 75.43 33.28 2.18 133.08
Bailout (log) 333 3.80 0.98 1.83 8.20

Rev-rate 341 3.22 2.66 0.10 12.00
Urban 341 49.31 15.22 19.10 89.60

Standard (log) 341 4.27 0.86 2.92 5.63
Care 341 6.81 2.72 0.22 15.79

Note: “Obs”: observation; “Std. Dev”: standard deviation; “Min”: minimum; “Max”: maximum; “Fd”:
fiscal decentralization.
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Table 1 reports the descriptive statistic results of the main variables. The minimum values of
variables such as the per capita fund expenditure (logarithm), the number of benefit (logarithm), and
the guarantee degree are 0, and these values occur in the Tibet Autonomous Region of 2004. The New
Rural Co-operative Medical System Information Statistics Manual has data related to the income of the
NCMS fund and the number of insured residents in 2004 in the Tibet Autonomous Region; however,
the expenditure of the NCMS in this year was zero. Additionally, there are outliers, as shown in
Figure 1. This is a result of a combination of factors, such as a higher local fiscal strength (as is the
case in Beijing and Shanghai), policy support (Tibet), lax management, repeated reimbursement, and
repeated participation. According to the audit investigation of the NCMS organized by the Auditing
Administration, there are problems of embezzlement with respect to the NCMS fund and a lack of
strict management, such as “false in bed” and “false medical histories”. And there are prominent
problems in false reports of the number of participants. In 2011, six counties including Shucheng had
false reports related to 4925 residents. “Up until the end of 2011, 5.4764 million residents were involved
in repeated insurance participation among three medical insurance items for residents”.
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Figure 1. Provinces with a guarantee degree greater than 100%.

4.2. Econometric Model

We employed a panel data model to examine the influence of fiscal decentralization on the
expenditure of the NCMS (Hypothesis 1) and the influence of local fiscal strength on financial aid
provided by local governments to insured citizens (Hypothesis 2). A Hausman test indicated that
there is no obvious difference between a fixed effect model and a random effect model, so we mainly
used the fixed effect model. We further employed a spatial autoregression model (SAR) to examine
the spatial interaction between the expenditure of the NCMS and the local financial aid of different
local governments (Hypothesis 3). To control the influence of non-spherical disturbance in terms of
error terms, the robust standard error was adopted to correct the estimation result of the panel data
fixed effect.

In order to verify Hypothesis 1, i.e., the influence of fiscal decentralization on the expenditure of
the NCMS, the following measurement model is introduced:

f undexpit = f ditα+ Xitβ+ µi + εit (1)

where subscripts i and t indicate different provinces and years, and the explained variable fund
expenditure (log(fundexp)) is the per capita expenditure of the NCMS fund. Generally speaking, the



Sustainability 2019, 11, 2437 7 of 21

fund surplus can be utilized to reflect the fund expenditure level. There are two reasons for using
per capita expenditure to measure this level. Firstly, fund surplus is related to both fund expenditure
and fund income. Therefore, compared with fund surplus, per capita expenditure is a more concise
indicator. Secondly, there have been multiple changes in fund surplus statistical caliber, with relatively
low data quality and higher fund expenditure data quality.

The core explaining variable fiscal decentralization (fd) reflects the fiscal decentralization degree
between the central government and local governments. There are more than 20 indicators in the
existing literature that measure the fiscal decentralization between the central government and local
governments. However, there are disputes regarding these indicators. For example, it is considered
by some to be a kind of “misuse” to measure fiscal decentralization in the whole country by the
proportion of local fiscal expenditure [42] and to measure the inconformity between economic growth
and public good supply by fiscal income indicators and fiscal expenditure indicators [43]. In accordance
with Chen [44] and Zhang [42], we used the proportion of local fiscal net income to local total fiscal
expenditure in order to measure fiscal decentralization, in which local total fiscal expenditure is the
sum of local net fiscal income and the net transfer income from the central government to a given
local government. According to Hypothesis 1, a higher fiscal decentralization degree indicates less per
capita expenditure of the NCMS. This is indicated by the negative symbol of α.

Control variables include (1) the average medical expense of outpatient patients (log(fee-out)) and
(2) the per capita medical expense of hospitalized patients (log(fee-in)) [45], reflecting the local medical
expense level; (3) the proportion of senior citizens above 65 years old to the total population (old)
and (4) the proportion of children under 14 years old to the total population (children) [46], reflecting
the age structure of insured citizens; (5) the number of benefit (log(benefit)), reflecting the number of
residents enjoying the treatment; (6) the participating rate (participation), reflecting the participating
condition by considering the proportion of the participating number to the total census-registered rural
population; (7) the guarantee degree (guarantee) [9,47], determined by the ratio between the per capita
fund expenditure and the per capita medical and healthcare expenditure of rural residents, reflecting
the guarantee level of the NCMS fund; and (8) the per capita GDP (log(gdp)), reflecting the level of
economic development [48].

In order to investigate the spatial spillover effect of the expenditure of the NCMS (Hypothesis 3),
based on Model 1, the spatial weight matrix is introduced, expanding Model 1 as follows:

f undexpit = f ditα+ Xitβ+ λ
∑
i, j

ωi j f undexp jt + µi + εit (2)

According to Tobler, “[e]verything is related to everything else, but near things are more related
to each other.” The spatial weight matrix is introduced to measure the “near,” describing the spatial
relationships between different places. There are multiple methods of constructing the spatial weight
matrix. This article constructs the spatial weight matrix W according to the adjacency of spatial
geographic positions and constructs the spatial weight matrix M based on the reciprocal of the distance
between provincial capitals. When constructing the spatial weight matrix based on the adjacency of
spatial geographic positions, adjacency is represented by 1, and no adjacency is represented by 0.

In order to verify Hypothesis 2, i.e., the influence of local fiscal strength on financial aid provided
by local governments to insured citizens, the following model is introduced:

bailoutit = revrateitα+ Xitβ+ µi + εit (3)

The explained variable bailout (log(bailout)) is the per capita financial aid to insured citizens by
the local government of province i in year t. The core explanatory variable is the ratio of the fiscal
revenue (rev-rate), which is measured with the proportion of fiscal income of local governments to the
total local fiscal income, reflecting the relative financial strength among local governments.
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Additionally, control variables include (1) the local economic development level (log(gdp)),
expressed with per capita GDP, reflecting the absolute financial strength of local governments; (2) fiscal
decentralization (fd), reflecting the influence of fiscal decentralization between the central government
and local governments on local financial aid; (3) the urbanization rate (urban), expressed with the ratio
of the permanent resident population in cities to the total local population, reflecting the scale of the
urban population; (4) aid standard (stipulated by policies of the central government) (log(standard)),
measuring the influence of the aid standard adjustment on aid provided by local governments; (5) the
preference of local governments (care), measured by the ratio between medical health and family
planning in the local fiscal expenditure, reflecting the degree of attention paid by local governments
to the NCMS; (6) the participating rate (participation), measuring the influence of insured citizen
conditions on the aid provided by local governments.

Considering that the fiscal aid behavior of adjacent provinces may affect the financial aid of
related regions, the spatial weight matrix is introduced here, expanding Model (3) to Model (4).
The specific setting of the spatial weight matrix is similar to that in Model (2). Considering the possible
heteroscedasticity, the robust standard error is taken in the empirical analysis process in this article.

bailoutit = revrateitα+ Xitβ+ λ
∑

i, j
ωi jbailout jt + µi + εit. (4)

Table A2 reports the correlation matrix among independent variables. From the perspective of the
correlation matrix, the value of some independent variables is relatively high, but we think it does not
matter because panel data can lower the hazard of multicollinearity.

5. Results

5.1. Estimation Result of the Fixed Effect Model

Table 2 reports the fixed effect estimation results of the panel data of Model (1) and Model (3).
During the regression process, the random effect of the panel data is also taken into consideration of the
article. The null hypothesis that there is no significant difference between the fixed effect estimation result
and the random effect result is refuted based on the Hausman test result (see Table A3), indicating that,
compared with the random effect estimation result, the fixed effect leads to a better estimation result.
Therefore, this article places more emphasis on the fixed effect estimation result in this part; additionally,
we report the random effect estimation result so as to make comparisons with the spatial panel model.

Columns (1)–(4) in Table 2 show the influence of fiscal decentralization on the per capita expenditure
of the NCMS. In the table, Columns (1) and (2) are estimation results acquired based on the data of 31
provinces during 2004–2014. Column (3) and (4) are estimation results acquired based on 30 provinces
during 2004–2014. Columns (1) and (3) are fixed effect estimation results; Columns (2) and (4) are
random effect estimation results. We also report the residual plot in Figures A2 and A4.

According to the regression results, fiscal decentralization has a significant negative influence
on the per capita expenditure of the NCMS. A higher fiscal decentralization degree indicates less per
capita expenditure of the NCMS, and local governments are more enthusiastic in terms of controlling
(unreasonable) expenditure, which verifies Hypothesis 1. On average, the increase by 1% in fiscal
decentralization indicates a decrease of 1.5–1.6 units in the per capita expenditure of the NCMS.

The per capita GDP has a significant positive influence on the per capita expenditure of the
fund; a higher level of local economic development indicates that local governments have higher
competence in terms of improving the guarantee level of the NCMS, leading to a relatively high per
capita expenditure. Other variables such as the average medical expense of outpatient patients and
the guarantee degree have a positive influence on per capita expenditure. The participating rate has a
negative influence on per capita expenditure. However, variables such as the per capita medical expense
of hospitalized patients, the proportion of the population above 65 years old, and that of the population
under 14 years old have no significant statistical significance with respect to per capita expenditure.
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Table 2. Regression results. NCMS: new rural cooperative medical system.

Fiscal Decentralization and Per Capital
Expenditure of the NCMS Fund Fiscal Strength and Local Financial Aid

(1) (2) (3) (4) (5) (6) (7) (8)

Fd –0.016** –0.010** –0.015** –0.010*** 0.005** 0.014*** 0.005* 0.014***
(0.006) (0.004) (0.006) (0.004) (0.002) (0.003) (0.002) (0.004)

GDP (log) 1.833*** 0.526*** 1.805*** 0.486*** 0.350 –0.026 0.340 –0.030
(0.237) (0.086) (0.238) (0.085) (0.226) (0.074) (0.229) (0.073)

Benefit (log) 0.258** 0.255*** 0.274** 0.275***
(0.098) (0.031) (0.100) (0.032)

Fee-out (log) 0.420* 1.049*** 0.424* 1.028***
(0.219) (0.245) (0.218) (0.243)

Fee-in (log) 0.010 0.461* –0.006 0.449*
(0.238) (0.259) (0.242) (0.255)

Old 0.023 –0.029 0.025 –0.036
(0.022) (0.024) (0.023) (0.024)

Children –0.014 –0.084*** –0.014 –0.082***
(0.024) (0.015) (0.025) (0.015)

Guarantee 0.002* 0.004*** 0.002* 0.004***
(0.001) (0.001) (0.001) (0.001)

Participation –0.006*** 0.001 –0.006*** 0.001 0.000 –0.001 0.000 –0.001
(0.002) (0.001) (0.002) (0.001) (0.001) (0.001) (0.001) (0.001)

Rev-rate –0.143* 0.002 –0.142* 0.003
(0.078) (0.027) (0.078) (0.028)

Urban –0.003 0.018*** –0.003 0.018***
(0.014) (0.004) (0.015) (0.004)

Standard(log) 0.705*** 0.785*** 0.710*** 0.785***
(0.084) (0.043) (0.085) (0.044)

Care –0.038** –0.036*** –0.039** –0.037***
(0.015) (0.012) (0.015) (0.012)

Cons −14.263*** −8.771*** −14.075*** −8.368*** −1.700 –0.514 −1.623 –0.499
(1.840) (1.461) (1.879) (1.440) (1.440) (0.426) (1.466) (0.421)

Obs 333 333 327 327 333 333 327 327
Adjusted R2 0.941 0.942 0.909 0.910

Note: The values in the brackets are standard errors; * p < 0.1, ** p < 0.05, *** p < 0.01. “Obs”: observation; “Cons”:
constant term.

The number of benefiting has a positive influence on the per capita expenditure of the NCMS;
an increase in benefiting by 1% leads to an increase in per capita expenditure by 0.25–0.27 units.
Generally speaking, with a fixed expenditure, more residents enjoying treatment lead to reduced but
not increased per capita expenditure. That is, theoretically, number of benefiting has a negative but not
a positive influence on per capita expenditure. Changes in national medical service utilization provide
a relatively reasonable explanation. With respect to national medical service utilization conditions, the
number of diagnosis and treatment in hospitals is obviously increased, and the medical expenditure in
hospitals is far higher than that of basic-level medical institutions. For example, compared with 2014,
the number of diagnosis and treatment in hospitals in 2015 increased by 0.11 billion person-times, and
the average expense of outpatient patients was 233.9 RMB, far higher than that of basic-level medical
institutions, which is 97.7 RMB [49]. Given the unchanged or even reduced person-times of basic-level
medical institutions, the increase in person-times of diagnosis and treatment in hospitals will lead to
an increase in per capita expenditure. For instance, the fixed total diagnosis and treatment person-time
is 10; the diagnosis and treatment person-time of basic level medical institutions and hospitals are
both 5 at first; the diagnosis and treatment expense of basic level medical institutions is 50, and that of
hospitals is 150; per capita diagnosis and treatment expense is 100. With the increase in diagnosis and
treatment person-time of hospitals (changing to 6) and the decrease in the basic level health institutions
to 4, per capita diagnosis and treatment expense is 110, larger than the initial 100.

Columns (5)–(8) in Table 2 report the influence of fiscal strength on local financial aid. Columns
(5) and (6) are regression results based on 31 provinces during 2004-2014. Columns (7) and (8) are
estimation results based on the data of 30 provinces collected over a period of 11 years. Columns (5)
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and (7) are fixed effect estimation results, and Columns (6) and (8) are random effect estimation results.
The Hausman test result (see Table A4) indicated that we should obey the fixed effect model. And we
report the residual plot in Figures A3 and A5. According to regression results, the proportion of fiscal
income has a negative influence on local financial aid. The deletion of Tianjin data has no significant
influence on the regression results. The results contradict the hypothesis in the previous paragraphs
that higher local fiscal strength indicates higher local financial aid (Hypothesis 2). Generally speaking,
a higher local fiscal strength indicates a higher competence of local governments in terms of improving
aid for the NCMS; however, a higher local fiscal strength (a higher proportion of fiscal income) leads to
less aid provided by local governments. There are two reasons for this. Firstly, the aid standard is
stipulated by the central government, and the financial aid between the central government and local
governments is distributed as per a fixed standard; therefore, local governments have to undertake
their own aid responsibilities whether or not they show high fiscal strength. The regression results of
the aid standard (stipulated by the central government) with respect to local financial aid verify this
to a certain extent. The aid standard has a significant positive influence on local financial aid, and
estimation results are extremely robust. Secondly, when determining the financial aid for the NCMS,
local governments may be influenced by the financial aid of other local governments. Therefore, we
will later make full use of the autoregression model of the space panel to investigate the influence of
the NCMS financial aid level of other local governments.

Additionally, government preference has a negative influence on the financial aid of governments,
which is not in accordance with direct impressions. Directly, government preference positively
influences government aid. A higher degree of attention paid to the NCMS by governments indicates
more financial aid from governments; however, the regression result contradicts the direct impression.
One reason for this is that the variable of government preference cannot reflect the degree of attention
paid by local governments to the NCMS in a favorable way. In this paper, we use the ratio of local
government expenditure on medical health and family planning to total local fiscal expenditure
to measure the variable of government preference. However, medical health and family planning
expenditure includes not only government aid used for social medical insurance but also medical
health management and public health. Therefore, the indicator of government preference constructed
based on medical health and family planning overrates the degree of attention paid by governments to
the NCMS, which leads to deviation in the estimation results of governments’ financial aid based on
the variable of government preference.

5.2. Estimation Result of Spatial Panel Auto-regression Model

The strategic interaction of local governments between the expenditure of the NCMS and financial
aid was also investigated. With respect to fixed and random effects, according to Elhorst, large numbers
of spatial econometrics literature have adopted random effect models but not fixed effect models [50].
For this reason, we report the estimation results of random effect models only.

Firstly, the influence of fiscal decentralization on the per capita expenditure of the NCMS is
investigated. Table 3 reports the estimation results of fiscal decentralization with respect to per
capita expenditure. Columns (1)–(4) are estimation results based on the adjacent weight matrix;
Columns (5)–(8) are estimation results based on the distance reciprocal weight matrix. According to
the Wald test of the space items, there is a spatial correlation.

With respect to space items, when excluding the data of Tianjin (with 270 observed values), the
space correlation coefficient ρ is significantly positive. Therefore, this article lays emphasis on the
estimation results of Columns (3)–(4) and (7)–(8). According to the estimation results of Columns (3)–(4)
and (7)–(8), when re-estimating by utilizing the distance reciprocal weight matrix M, there is no
significant change in the space correlation coefficient ρ.



Sustainability 2019, 11, 2437 11 of 21

Table 3. Influence of fiscal decentralization on per capita expenditure of the NCMS.

Matrix W Matrix M

(1) (2) (3) (4) (5) (6) (7) (8)

Fundexp(log)
Fd –0.010 –0.010 –0.016** –0.012** –0.009 –0.009 –0.029*** –0.029***

(0.006) (0.007) (0.007) (0.007) (0.007) (0.006) (0.010) (0.011)
GDP(log) 0.516*** 0.527*** 1.260*** 1.302*** 0.316** 0.312** 0.674*** 0.675***

(0.139) (0.142) (0.161) (0.147) (0.148) (0.148) (0.236) (0.248)
Benefit(log) 0.096*** 0.098*** 0.222*** 0.219*** 0.118*** 0.112*** 0.265*** 0.267***

(0.035) (0.035) (0.029) (0.028) (0.041) (0.041) (0.040) (0.041)
Fee-out(log) 0.697** 0.674** 0.278 0.227 0.728** 0.722** 0.659** 0.670**

(0.311) (0.307) (0.237) (0.226) (0.325) (0.322) (0.294) (0.299)
Fee-in(log) –0.391 –0.378 0.050 0.030 –0.354 –0.344 –0.339 –0.365

(0.316) (0.312) (0.239) (0.231) (0.337) (0.339) (0.314) (0.318)
Old 0.035 0.034 0.036* 0.039** 0.057 0.056 0.060** 0.063**

(0.033) (0.033) (0.020) (0.019) (0.039) (0.038) (0.029) (0.029)
Children –0.007 –0.005 0.002 0.003 –0.024 –0.025 –0.016 –0.015

(0.019) (0.020) (0.014) (0.013) (0.021) (0.021) (0.020) (0.021)
Guarantee 0.022*** 0.022*** 0.009*** 0.009*** 0.024*** 0.024*** 0.014*** 0.014***

(0.002) (0.002) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002)
Participation 0.002 0.002 –0.002 –0.002 0.001 0.001 –0.0003 –0.0004

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.002)

Fd –0.015*** –0.014** –0.006 –0.001 –0.014** –0.013** –0.024*** –0.023***
(0.006) (0.006) (0.008) (0.008) (0.006) (0.006) (0.008) (0.008)

Fundexp(log) 0.100 0.091 –0.088 –0.113 0.230*** 0.232*** 0.228*** 0.238***
(0.069) (0.069) (0.070) (0.069) (0.063) (0.062) (0.080) (0.080)

ρ 0.082 0.117 0.418*** 0.457*** –0.137 –0.151 0.545*** 0.502***
(0.198) (0.183) (0.124) (0.114) (0.362) (0.324) (0.133) (0.139)

Obs 186 186 270 270 186 186 270 270
Pseudo R2 0.618 0.611 0.360 0.331 0.660 0.662 0.620 0.621

Notes: The estimation values shown on top of the table are the total influences, including influences from adjacent
provinces; the values shown in the middle are estimation results of the space items; the bottom part describes the
number of the observed values and the pseudo R2. Columns (1)–(2) and (5)–(6) are estimation results of data of
31 provinces, including Tianjin, over a period of 11 years. Columns (3)–(4) and (7)–(8) are estimation results of 30
provinces (excluding Tianjin) over a period of 11 years. Space panel auto-regression model requires that the data
shall be a strongly balanced panel. Concerning the missing NCMS data of Tianjin during 2010–2014, Guangdong in
2013 and 2014, and Shandong in 2014, Stata deletes the data of the deficient years automatically during operation
to ensure that the data is strictly balanced. The values in the brackets are standard errors; * p < 0.1, ** p < 0.05,
*** p < 0.01. “Obs”: observation.

After the introduction of the space effect, related variables indicate no significant influence on per
capita expenditure of the NCMS. The estimation results of variables such as fiscal decentralization,
per capita GDP, the number of benefiting residents, and the guarantee degree are similar to the random
effect estimation results in Table 2. Fiscal decentralization still has a significant negative influence on
per capita expenditure; on average, the increase in the degree of fiscal decentralization by each unit
leads to a reduction in per capita expenditure by 1.2–2.9 units. Per capita GDP has a significant positive
influence on per capita expenditure; after the introduction of the space factor, the increase in per capita
GDP by each unit leads to an increase in per capita expenditure by 0.67–1.30 units. The guarantee
degree has a significant positive influence on per capita expenditure; the increase in the guarantee
degree by each unit leads to an increase in per capita expenditure by 0.9–1.4 units. Outpatient expense
and hospitalization expense have a positive but insignificant influence on per capita expenditure.
The proportion of the population above 65 years old has a significant positive influence on per capita
expenditure, which is in accordance with the current situation. Generally speaking, compared with
young adults, senior citizens consume more medical resources. A larger population of senior citizens
indicates a higher consumption of medical resources as well as a greater expenditure of medical
insurance funds. The influence of the proportion of the population under 14 years old on per capita
expenditure is no longer significant. The participating rate still has a significant influence on per
capita expenditure.
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Secondly, the influence of local fiscal strength on local financial aid was investigated. Table 4
reports the influence of local fiscal strength on local financial aid after the introduction of the space
influence factor. Columns (1)–(4) are estimation results based on the adjacent weight matrix W.
Columns (5)–(8) are estimation results based on the distance reciprocal weight matrix M. According to
the Wald test of the space term, there is a spatial correlation.

Table 4. Influence of fiscal strength on local financial aid.

Matrix W Matrix M

(1) (2) (3) (4) (5) (6) (7) (8)

Bailout(log)
Rev-rate 0.045 0.022 0.071 0.055 0.652*** 0.665*** 0.284** 0.269**

(0.060) (0.070) (0.056) (0.064) (0.148) (0.145) (0.127) (0.126)
Fd 0.014** 0.017*** 0.007 0.009*** –0.047*** –0.046*** –0.012 –0.013

(0.007) (0.007) (0.006) (0.007) (0.011) (0.011) (0.011) (0.010)
GDP(log) –0.067 0.007 0.041 0.088 –0.284** –0.298** –0.116 –0.113

(0.075) (0.070) (0.080) (0.074) (0.124) (0.127) (0.089) (0.091)
Urban 0.016*** 0.016*** 0.019*** 0.020*** 0.020** 0.021*** 0.022*** 0.022***

(0.004) (0.004) (0.004) (0.004) (0.007) (0.007) (0.005) (0.005)
Standard(log) 0.677*** 0.635*** 0.686*** 0.661*** 0.633*** 0.637*** 0.790*** 0.791***

(0.087) (0.085) (0.054) (0.053) (0.081) (0.083) (0.064) (0.064)
Care –0.034** –0.028** –0.036*** –0.031*** –0.054** –0.057** –0.037** –0.038**

(0.015) (0.014) (0.013) (0.012) (0.024) (0.025) (0.017) (0.017)
Participation 0.002** 0.002** 0.001* 0.001* 0.002* 0.002* –0.0003 –0.0003

(0.001) (0.001) (0.0007) (0.0007) (0.001) (0.001) (0.0009) (0.0009)
Rev-rate 0.040 0.027 0.120* 0.104 0.372*** 0.384*** 0.239** 0.223**

(0.067) (0.081) (0.065) (0.074) (0.113) (0.110) (0.108) (0.106)

Fd 0.003 0.009 –0.003 0.001 –0.048*** –0.048*** –0.028*** –0.028***
(0.008) (0.010) (0.007) (0.008) (0.006) (0.006) (0.009) (0.009)

Bailout(log) –0.095 –0.184* –0.127** –0.162** 0.426*** 0.423*** 0.184** 0.197**
(0.089) (0.109) (0.058) (0.064) (0.074) (0.074) (0.079) (0.077)

ρ 0.674*** 0.718*** 0.647*** 0.668*** –0.637* –0.574* 0.424*** 0.387***
(0.085) (0.084) (0.070) (0.070) (0.333) (0.317) (0.148) (0.150)

Obs 186 186 270 270 186 186 270 270
Pseudo R2 0.836 0.822 0.876 0.872 0.847 0.849 0.896 0.895

Notes: The same as the notes of Table 3.

With respect to space term, the space correlation coefficient ρ is significant. However, based on
the data of 31 provinces, the space correlation coefficient ρ estimated based on the distance reciprocal
weight matrix M is negative. This indicates that the space correlation coefficient ρ after excluding
the data of Tianjin is more robust. Therefore, this article places emphasis on the estimation results of
Columns (3)–(4) and Columns (7)–(8).

When making comparisons between data in Columns (3)–(4) and Columns (7)–(8), most variables
have the same influencing direction with respect to local financial aid. However, some variables such
as fiscal decentralization, per capita GDP, and participating rate have opposing influencing directions
with respect to local financial aid in the estimation results based on the adjacent weight matrix W and
the distance reciprocal weight matrix M. Variables such as fiscal decentralization, per capita GDP, and
participating rate appear to have a positive influence on local financial aid in the estimation results
acquired by utilizing the adjacent weight matrix W; however, they have negative influences in the
estimation results acquired by utilizing the distance reciprocal weight matrix M, with no significant
estimation results, and only the estimation result of the variable of the participating rate based on the
adjacent weight matrix W has a positive influence on the significance level of 90%. In Column (4), fiscal
decentralization has a significant positive influence on local financial aid.

When making comparisons between the random effect estimation results of Columns (6) and (8) in
Table 2, after the introduction of strategic interactions among local governments, the influence of some
variables on local financial aid changes significantly. The key explanatory variable, the proportion of
fiscal income, has a significant positive influence on local financial aid. According to the estimation



Sustainability 2019, 11, 2437 13 of 21

result of the random effect in Table 2, the proportion of fiscal income has a positive influence on
local financial aid, but this influence is not significant. When introducing the strategic interaction
among local governments, the proportion of fiscal income has a significant positive influence on local
financial aid. A higher proportion of fiscal income indicates a higher fiscal strength in local government.
Compared with other local governments, the current local government has greater competence in
improving financial aid to insured citizens. This result is in accordance with Hypothesis 2.

The urbanization rate has a significant positive influence on local financial aid, in accordance
with estimation results of the random effect model in Table 2. A higher urbanization level leads to
more financial aid from local governments to insured citizens. The urbanization rate reflects the
proportion of the urban population to the total population. With a fixed total population, a higher
urbanization rate indicates a larger proportion of urban citizens and a smaller proportion of rural
citizens with respect to the total population. It is assumed that local governments improve financial aid
to insured citizens; compared with cities with a low urbanization rate (a high rural population), cities
with a high urbanization rate (a low rural population) face less financial pressure. Therefore, cities
with a high urbanization rate are more likely to improve financial aid (as they are more competent in
doing so). Considering the strategic interaction among local governments, on average, the increase
in urbanization rate by each unit leads to an increase in financial aid provided by local governments
by 1.9–2.2 units. Compared with the data in Table 2, the influence of aid standard and government
preference on local financial aid are not significantly different.

6. Conclusions

In China, social medical insurance is managed by local governments. On the one hand, local
governments bear the responsibilities of financing and compensating for deficits in funds. On the other
hand, local governments also have the task of economic development. Thus, it is necessary to consider
that the influence of local government behavior on the expenditure of medical insurance. In this study,
we evaluate the effect of fiscal decentralization on per capita expenditure of the NCMS.

Our results show that fiscal decentralization indeed has a significance influence on per capita
expenditure of the NCMS, and local governments impact each other as well. The expenditure of a
province influences, and is influenced by, that of adjacent provinces. The evidence of Italy also indicates
that, when the responsibility between the central government and local governments is well-defined,
local governments have the incentive to improve the management of medical insurance funds [51].
And it’s similar with the study of Fervers et al [18]. In order to gain an advantage in the international
competition, governments also have incentive to strength the management of medical insurance and
cut down medical spending. However, Peng et al [17] found in the “tournament promotion”, local
governments have the motivation to lower endowment insurance rates in order to attract more FDI,
which had negative influence on the balance of endowment insurance fund. In the study of Peng et al,
local governments could adjust the endowment insurance rates to attract foreign investment, but in
our paper, it’s not worthy for local governments to lower the payment standard because the central
government would punish the local government who lower the subsidy standard. It’s the reason of
two opposite conclusions between our paper and the study of Peng et al. And we also found that
different provinces are correlated with financial aid for the NCMS in certain ways, and the financial
aid for the NCMS of a province is influenced by that of other provinces. This result is in line with the
findings of Zhu and Li [16], who found that the behavior of local governments impacts other local
governments; when one local government increases subsidies for medical insurance, adjacent local
governments will as well.

In sum, our results show that fiscal decentralization from the central government to local
governments improves the NCMS fund sustainability by lowering the per capita expenditure and
suggest a need to stimulate local governments’ motivation to control this expenditure and to restrain
the power of local governments to improve reimbursement proportions and guarantee ranges.
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Meanwhile, there are still some limitations of our study. An anonymous reviewer pointed out
that municipalities play an important role in managing health insurance funds and that it is best to use
municipal data for regression analysis. However, much of the data are unavailable in China, such as
municipal subsidy, the central-to-municipal subsidy, numbers of municipal participants, etc., and we
had to perform our analysis with provincial data. Even though, the paper based on provincial data
could also reflect the impact of local government behavior on the expenditure of NCMS, because from
the perspective of provincial governments, there are also “tournament promotion” among provincial
governments, and this will inevitable have an influence on the behavior of provincial governments.
We will further explore appropriate municipal data to conduct further analysis. Moreover, some
variables may interact as both a cause and an effect. We thank this anonymous reviewer for their great
insight in rethinking the relationship among variables. We could not solve this problem, due to the
shortage of macro data. We will try to find appropriate micro data and consider other variables to
solve this problem in the future.
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Appendix A

Table A1. Descriptive Statistics of Main Variables.

Variable Mean Std. Dev. Min Max Observations

Fundexp(log)
overall 4.568 1.063 0.000 7.556 N = 357

between 0.448 4.170 6.426 n = 31
within 0.965 −0.005 6.232 T = 11.52

Fd
overall 50.951 20.263 5.917 92.498 N = 372

between 20.197 7.856 88.851 n = 31
within 3.840 25.178 61.610 T = 12

GDP (log)
overall 8.850 1.083 5.395 10.961 N = 372

between 1.025 6.035 10.461 n = 31
within 0.391 7.982 9.540 T = 12

Benefit(log)
overall 7.001 1.771 0.000 10.392 N = 357

between 1.221 3.955 8.888 n = 31
within 1.350 1.412 9.707 T = 11.52

Fee-out(log)
overall 4.788 0.323 3.466 5.763 N = 372

between 0.278 3.916 5.536 n = 31
within 0.172 4.117 5.368 T = 12

Fee-in(log)
overall 8.438 0.348 7.544 9.585 N = 372

between 0.317 7.896 9.389 n = 31
within 0.154 8.055 8.841 T = 12

Old
overall 9.089 1.830 4.824 15.399 N = 372

between 1.648 5.910 12.217 n = 31
within 0.845 5.020 12.546 T = 12

Children
overall 17.411 4.389 7.559 28.336 N = 372

between 4.186 8.628 24.848 n = 31
within 1.504 13.757 24.113 T = 12
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Table A1. Cont.

Variable Mean Std. Dev. Min Max Observations

Guarantee
overall 50.388 56.244 0.000 537.518 N = 357

between 40.039 24.330 246.527 n = 31
within 39.394 −196.139 497.887 T = 11.52

Participation
overall 75.431 33.284 2.178 133.082 N = 333

between 11.020 56.017 106.719 n = 31
within 31.501 −16.451 128.667 T = 10.74

Bailout(log)
overall 3.878 1.005 1.830 8.196 N = 357

between 0.594 3.250 5.921 n = 31
within 0.811 2.129 7.225 T = 11.52

Rev-rate
overall 3.216 2.645 0.100 12.000 N = 372

between 2.658 0.117 11.200 n = 31
within 0.379 1.291 5.083 T = 12

Urban
overall 49.924 15.164 19.100 89.600 N = 372

between 14.477 24.500 88.888 n = 31
within 5.156 31.458 59.393 T = 12

Standard(log)
overall 4.380 0.909 2.915 5.858 N = 372

between 0.056 4.240 4.493 n = 31
within 0.907 2.844 5.745 T = 12

Care
overall 6.858 2.713 0.218 15.793 N = 372

between 2.428 0.422 12.468 n = 31
within 1.280 1.826 11.247 T = 12

Note: “Obs” : observation; “Std. Dev”: standard deviation; “Min”: minimum; and “Max” : maximum; “Fd”:
fiscal decentralization.
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within  0.907 2.844 5.745 T = 12 

Care 
overall 6.858 2.713 0.218 15.793 N = 372 

between  2.428 0.422 12.468 n = 31 
within  1.280 1.826 11.247 T = 12 

Note: “Obs” : observation; “Std. Dev”: standard deviation; “Min”: minimum; and “Max” : maximum; 
“Fd”: fiscal decentralization. 
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Figure A1. Financing Standards over the Years of the NCMS. Data sources: financing policy documents
of the NCMS over the years.
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Table A2. Correlation matrix of independent variables.

Fd GDP (log) Rev-rate Benefit(log) Fee-out(log) Fee-in(log) Old Children Guarantee Participation Urban Standard(log) Care

Fd 1
GDP(log) 0.7428 1
Rev-rate 0.8491 0.7355 1

Benefit(log) 0.2394 0.5925 0.2719 1
Fee-out(log) −0.1464 −0.1217 −0.1475 0.1566 1
Fee-in(log) −0.0857 −0.1053 −0.1306 0.0975 0.8566 1

Old 0.5265 0.5687 0.46 0.3837 −0.106 −0.0687 1
Children −0.6436 −0.5953 −0.5195 −0.2444 0.207 0.2173 −0.524 1

Guarantee −0.1267 −0.1978 −0.1023 0.1322 0.2695 0.1872 −0.195 0.0469 1
Participation 0.1843 0.2614 0.1749 0.6469 0.1874 0.1714 0.2383 −0.3222 0.3037 1

Urban 0.7676 0.5079 0.599 0.1469 −0.0768 −0.0644 0.4158 −0.8144 0.0098 0.3549 1
Standard(log) 0.0833 0.3341 −0.0062 0.6524 0.3417 0.3014 0.089 −0.2764 0.4047 0.7024 0.3034 1

Care 0.3447 0.5564 0.3263 0.1445 −0.1787 −0.1943 0.3556 −0.2601 −0.5178 −0.3136 0.0741 −0.202 1

Note: “Fd”: fiscal decentralization.
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Appendix B

Table A3. Coefficients of Hausman test: influence of fiscal decentralization on per capita expenditure
of the NCMS.

(b) (B) (b-B) sqrt(diag(V_b-V_B))

Fixed Effect Random Effect Difference S.E.

Fd −0.016227 −0.010194 −0.006033 0.0043786
GDP (log) 1.833097 0.525578 1.307519 0.1264519

Benefit(log) 0.258286 0.255395 0.002891 0.0158681
Fee-out(log) 0.419845 1.049482 −0.629637 0.1591717
Fee-in(log) 0.01027 0.461499 −0.451229 0.233373

Old 0.022681 −0.029214 0.051895 0.0113553
Children −0.014043 −0.084041 0.069998 0.0121547

Guarantee 0.001569 0.004039 −0.00247 0.0002409
Participation −0.005821 0.0007 −0.006521 0.0006444

Constant term −14.26333 −8.77074 −5.492593 1.315445

Note: b = consistent under Ho and Ha; obtained from xtreg; B = inconsistent under Ha, efficient under Ho; obtained
from xtreg.

Table A4. Coefficients of Hausman test: influence of fiscal strength on local financial aid.

(b) (B) (b-B) sqrt(diag(V_b-V_B))

Fixed Effect Random Effect Difference S.E.

Rev-rate −0.143292 0.002341 −0.145633 0.0402739
Fd 0.005145 0.01354 −0.008394 0.0029647

GDP (log) 0.350483 −0.026263 0.376746 0.2565716
Urban −0.002536 0.017771 −0.020307 0.0062395

Standard(log) 0.704807 0.785287 −0.08048 0.0899139
Care −0.037754 −0.036359 −0.001396 0.0057583

Participation 0.000209 −0.001144 0.001353 0.0003748
Constant term −1.699912 −0.514278 −1.185634 1.668224

Note: b = consistent under Ho and Ha; obtained from xtreg; B = inconsistent under Ha, efficient under Ho; obtained
from xtreg.Sustainability 2019, 11, 2437 18 of 21 
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Figure A2. Residual plot of influence of fiscal decentralization on per capita expenditure of the NCMS
(31 provinces).
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