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Abstract: Owing to China’s rapid urbanization and internal migration, public services are unevenly
distributed in cities, affecting urban housing prices. This study examines the dynamic effect of
China’s public service levels on urban housing prices. We used the entropy method to calculate
the public service index of 30 cities in China and a panel threshold regression model to explore
the relationship between urban public service levels and housing prices. We found that the degree
of the effect of public service levels on urban housing prices varies with the per capita disposable
income of urban residents, demonstrating an inverted U-shaped curve. The role of public services in
promoting urban housing prices increases with the increase in the level of urbanization. When the
level of urbanization exceeds its threshold, the enhancement effect increases. These results help us
better understand the theories of housing price changes in Chinese cities and support policymakers
in formulating effective control measures for the housing market.

Keywords: public service; housing price; nonlinear; threshold model; China

1. Introduction

Public services refer to the basic products and services related to the survival and
development of residents, such as compulsory education, basic medical care, public infras-
tructure, and environment sanitation [1]. These services not only meet the characteristics of
publicity but also require the participation of the government. Several studies have found
that urban public services have significant externalities, which can increase the satisfaction
and happiness of residents, attract the flow of urban population, and gradually become
an important factor in determining residents’ quality of life [2–4]. Therefore, the distri-
bution pattern of public service facilities promotes the formation and evolution of urban
housing prices by influencing residents’ house purchase intentions. At the macro level,
this distribution is not only a market response to the unbalanced allocation of urban space
resources but also an important mechanism for promoting the separation of social space [5].
Moreover, the level of public services in different cities is also different. The mismatch
of housing supply and demand has resulted in soaring housing prices in advantageous
cities. The premium effect of public service levels in the housing market further promotes
competition among different social groups and exacerbates spatial inequality in China’s
housing market. Achieving equalization of public service levels plays a very important
role in coordinating the coordinated development of urban and rural areas and regions.

Existing studies have also explored the relationship between various public service
levels and urban housing prices, but there is no consensus on the key factors affecting
housing price differences in different regions. These works are mainly based on traditional
characteristic price models, spatial regression models, and geographically weighted re-
gression models. These models are limited to analyzing the significance and direction of
the effect of certain types of facilities on housing prices. However, there are many factors
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affecting the development of China’s real estate market, and the influencing parameters
of real estate prices are not stable. As shown in Figure 1, China’s public service level
has a non-linear effect on urban real estate prices. At this time, the linear relationship
between variables may not be able to reveal the law of real estate price fluctuations and
their influencing factors. From a non-linear perspective, we can become richer and obtain
more in-depth conclusions by discussing the volatility of public services on housing prices
in Chinese cities.
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Based on previous research on China’s public service level [6–8], we identified four
types of public service facilities, namely education, medical care, environmental, and
transportation services, to represent the level of public service in China. By using threshold
regression models and by analyzing the difference between public service levels and resi-
dential prices in 30 large and medium-sized cities in China, we further explore the dynamic
influence path of different regional public service levels on real estate price changes.

This study fills the following gap in the literature. First, we employ the threshold
regression model in order to reveal the dynamic effect of China’s public service levels on
housing prices based on the difference in housing prices among cities in resource allocation.
Second, considering the heterogeneity of urban public service levels, we study the effect of
public services on real estate prices by region and analyze the reasons thereof. Third, the
literature generally uses official statistics of population urbanization rate indicators, which
have certain drawbacks. The urbanization indicators obtained by processing night light
data in this study have higher credibility.

The remainder of this paper is structured as follows: Section 2 reviews the body of
academic research on public services and the related literature on the effects of public
services on housing prices. Section 3 elaborates on the empirical methods employed and
the data sources. Section 4 shows the empirical results. Section 5 discusses the results.
Finally, the conclusions and related policy recommendations are presented in Section 6.

2. Literature Review

In 1912, the French public jurist Leon Duguit conceived the concept of public service:
“An activity is a public service, as long as it has the characteristics that it cannot be
guaranteed unless it is through government intervention” [9]. Eleanor Ostrom proposed
the concept of “public pond resources” and discussed the possibility of autonomous
management of “public ponds” [10], which further enriched public service theory. Further
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studies on public services have also contributed to envisioning a perfect theoretical system
of public service and guided subsequent research on the topic [11–13].

American economist Tiebout [14], for example, put forward the theory of “voting
with feet” in the field of public service products in 1956. Among them, the research on the
spillover effects of public services has really begun to attract scholarly attention. This theory
mainly studies consumers’ preference in the selection of public service products and the
efficiency of public service products, which allows one to expand and empirically analyze
the problem from multiple angles. In this regard, the focus is mainly on public service
facilities that are closely related to residents’ lives, such as the environment, education,
transportation, and medical care.

In terms of the environment, Zhang et al. [15] claimed that air pollution has a spillover
effect on local housing prices, while Dai et al. [16] noted that areas with higher environ-
mental risks, such as gas stations and chemical companies, have lower housing prices, and
different risks result in an inverted U-shaped relationship between housing prices and
total environmental risks. Chen and Li [17] confirmed that cities close to polluted rivers
significantly reduce apartment prices, and buyers are willing to pay an additional premium
for apartments far away from the two polluted rivers.

In terms of educational facilities, Han et al. [18] found that the average educational
premium of high-quality primary schools to housing prices is about 11%, and it is increasing
every year. Wen et al. [19] showed that the effect of educational facilities on housing prices
is quite different; primary and secondary schools have significantly higher housing prices,
while kindergartens are only valued by buyers of low and high housing prices. Wen
et al. [20] believed that educational facilities have a positive capitalization effect on housing
prices, and elementary and junior high schools have significant school district effects.

In terms of transportation, Yang et al. [21] noted that the premium and negative effects
of public transportation on housing prices exist at the same time and they are spatially
heterogeneous. Buyers of high housing prices are willing to pay more for staying away
from public transportation. Tsai [22] holds that improving transportation infrastructure can
shorten the invisible distance among cities, promote interaction among cities, and promote
the convergence of housing prices. Dai et al. [23] showed that both the transfer station
and non-transfer station of Beijing rail transit have a value-added effect on the price of
surrounding houses, but the increase with respect to the transfer station is even greater.

In terms of medical care, Wang et al.’s [24] research on several megacities in China
finds that hospitals near communities are positively correlated with housing values; the
farther away from the hospital, the lower the value of the house [25].

While public services benefit urban housing prices, this relationship is not certain in
all countries around the world. For example, ordinary housing has a significantly positive
effect on the prices of transportation hubs, central business district, medical service center,
and school district, while expensive houses do not [26]. Andersson et al. [27] estimated the
implied price of Tainan’s urban high-speed rail and found that its effect on housing prices
is marginal and even negligible. Pang and Jiao [28] found that the effect of Metro Line 3
on property prices around Beijing is also negligible. Wen et al. [29] showed that public
transportation in Hangzhou City cannot increase the value-added effect of houses. Wen
et al. [20] and Wen and Tao [30] also confirmed that the accessibility of buses harms the
real estate value of Hangzhou. In addition, the influence of the degree of public services
or infrastructure in many developed regions on housing prices is not so significant. For
example, proximity to bus stops, train stations, or highways has no significant impact on
the value of housing in rural areas in Northeastern Slovenia. Moreover, the proximity
of railway tracks is significantly negatively correlated with price [31]. The sizes of the
houses and the distance from the city center have a greater impact on housing prices
in Seoul, South Korea, than its transportation convenience [32]. The negative impact of
the transportation system on housing prices in Utah is even greater than the positive
impact [33]. The location and neighborhood characteristics of the house will not have a
significant impact on the price of the house [34].
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Therefore, the conclusion that the degree of public services has a positive influence
on urban housing prices cannot be applied to all regions. As Epple et al. [35] stated, the
Tiebout model only confirms that differences in public services between regions will cause
relative housing prices to rise, but it cannot explain the specific relationship between public
services and the overall housing price level. Thus, some strict assumptions in Tiebout’s
theory may not be completely correct, but research does confirm a certain Tiebout effect in
China, that is, the supply of local public goods has a certain effect on housing prices.

In short, we can see that the externalities of China’s public service level can produce
positive, marginal (insignificant), or negative externalities toward neighboring real estate.
There is still no unified conclusion. There are still a few studies on the dynamic effect of
public service levels on housing prices. To make up for these research gaps, it is noteworthy
to study the influence of China’s public service level on urban housing prices.

3. Methods and Data
3.1. Panel Threshold Model

The threshold analysis method is one of the important methods for studying the
nonlinear relationship among variables. The traditional method is often conducted by
simply dividing the section, and the selection of segmentation points is usually given
exogenously, and the threshold is selected subjectively. It is not determined by the internal
mechanism of the economic system, which weakens the validity of the parameter estimation
obtained by this threshold segmentation method. In response to this problem, Hensen [36]
proposed a new panel threshold regression method. This method does not requiring
setting the non-linear equation form in advance; the threshold value and its number are
determined endogenously by sample data, thus avoiding exogeneity, which is suitable for
studying real estate prices with complex influencing factors. The basic form of the panel
threshold regression model is the following:

yit = µi + xitβ1I (qit ≤ γ) + xitβ2I (qit > γ) + εit (1)

where i = 1, 2, · · · , N denotes the individuals, t = 1, 2, . . . , T denotes time, I {• } is
an indicator function, and εit is subject to independent and identical distribution with
a mean value of 0 and a variance of σε2. qit is the “threshold variable”; it can be either
the explanatory variables or an independent variable. According to its corresponding
“threshold value” γ, all samples can be divided into two intervals, and the difference
between these two intervals is manifested in the regression coefficients, β1 and β2. After
removing the average within the group, the conditional least squares method can be used
to obtain the consistent estimator of the parameter β. If the corresponding residual sum of
squares is recorded as Sn(γ), then the estimated value of the threshold γ can be obtained
by γ̂ = argminSn(γ).

In practice, the model may also have two or more thresholds; thus, this process needs
to be repeated in order to find other possible thresholds. For example, the model of the
two thresholds is the following:

yit = µit + xitβ1I (qit ≤ γ1) + xitβ2I (γ1 < qit ≤ γ2) + xitβ3I (qit > γ2) + εit (2)

and among them γ1 < γ2. First, we assume that the previously estimated threshold value
γ̂1 is known, and then we use a similar method to obtain the second threshold estimate
γ2 that minimizes the residual sum of squares. After the second threshold estimate γ̂2 is
obtained, the threshold effect correlation test is performed again. At this time, the original
hypothesis H0 is proposed, that is, there is only one threshold; the alternate hypothesis
H1 states that there are two thresholds [37]. The Lagrange multiplier test statistic is
the following:

F2(γ) =
S1(γ̂1)− S2(γ̂2)

σ̂22 (3)

where σ2
2 is the residual variance of the second threshold. As the existence of the first

threshold was assumed in advance when estimating the second threshold, the estimated
result can meet that consistency. However, the consistency is not satisfied when the first



Land 2021, 10, 1007 5 of 15

threshold is estimated. In order to improve the first threshold value, it needs to be verified
again. The specific method is to treat γ̂2 as a known threshold, to find another threshold
γ1
∗ that minimizes the residual sum of squares, and to record the corresponding residual

sum of squares as follows.

S1
∗(γ1) =

{
S1(γ1,γ2∗)(γ1 ≤ γ2∗)
S1(γ1∗,γ2)(γ1 > γ2∗)

(4)

The re-estimated threshold is the following.

γ̂1
∗ = argmin S1

∗(γ1) (5)

Combined with Hansen’s introduction, this study establishes a threshold panel model
of the nonlinear influence of basic public services on urban housing prices:

ln priceit = µi + β1 ln pusit + β2 ln xit + β3 ln pusitI (qit ≤ γ) + β4 ln pusitI (qit > γ) + εit (6)

where priceit is the housing price level of city i at time t, while pusit is the public
service level of city i at time t. Since housing prices are closely related to factors such
as the level of urban economic development and population density in order to control
the effect of these factors on housing prices, we selected xit as the control variable in the
empirical analysis.

3.2. Variable Selection and Data Sources

We selected 30 cities in China from 2005 to 2018 to build the data set. The selected
cities are all sub-provincial cities and above cities (including four municipalities directly
under the Central Government, twenty-five provincial capital cities, and one sub-provincial
city). In addition, among the provincial capitals, except for Lhasa, Hohhot, and Taipei
owing to incomplete statistical data, all other provincial capitals are included. We believe
that the 30 large and medium-sized cities in the sample can identify regional differences
in the relationship between China’s public services and the housing market, and they
are representative. The explained variable is the price of urban real estate, the level of
public services is the core explanatory variable, and the threshold variables are the per
capita disposable income of urban residents and the level of urbanization. The remaining
variables are the control variables. The data are taken from the China City Statistical
Yearbook and the National Bureau of Statistics. Table 1 shows the descriptive statistical
analysis of the relevant variables, and they are described below:

Table 1. Descriptive statistics of key variables.

Variable Mean SD Min Median Max

price 7838 6182 1870 6337 54,132
pus 0.0100 0 0 0.0100 0.0300
pcdi 26,315 12,125 8397 25,190 67,990
urbr 1.930 2.550 0.0800 1.090 15.17
pgdp 63,223 39,147 10,982 57,467 470,000
inve 638.1 561.2 14.91 462.2 3013
pod 2.120 0.920 0.650 1.960 5.600

• Urban real estate prices (PRICE): The average selling price of residential commercial
houses in each city is used to represent the level of housing prices.

• Public service level (PUS): Based on the literature on the level of public services in
China [6–8], we comprehensively selected four indicators, namely environmental
development, medical level, education level, and traffic level, and used the entropy
method to calculate the public service level of China’s 30 large and medium-sized
cities from 2005 to 2018. Specifically, environmental development includes urban
green area and air quality. The medical level includes the number of beds per 10,000
people and the number of doctors. The education level includes the number of full-
time teachers per 10,000 primary and secondary school students and the number
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of primary and secondary schools. The traffic level includes the number of buses
per 10,000 people and the road area per capita. Figure 2 shows the public service
levels of 30 cities in China in 2005, 2010, and 2018. With the development of China’s
urbanization, more rural people have poured into cities, and people’s demand for
energy has increased, resulting in declines in urban air quality and the level of urban
public environmental development. In addition, the concentration of population has
accelerated the speed of urban renewal, and the per capita road area and the number
of buses per 10,000 people have decreased, reducing the development level of urban
public transportation. Therefore, we can also find that the degree of public services in
some provinces with better economic development has declined in recent years.

• Per capita disposable income (PCDI): We use the per capita disposable income of
urban residents in each city in that year. The per capita disposable income refers to
the average value of individual disposable income. Personal disposable income is
considered to be the most important determinant of consumer spending, and it is
often used to measure changes in the living standards of a country or region.

• Urbanization level (URBR): We measure the level of urbanization by vectorizing the
night light data. The data can be obtained from Chen et al. [38]. We calculated the
composite index of lighting from two aspects: the depth of urban intensive develop-
ment and the extent of scale expansion. The calculation formula of the light composite
index is urbri = ωurbr1i + (1− ω)urbr2i, where urbr1i is the urbanization depth
measured by the average light intensity; urbr2i is the extent of urbanization measured
by the lighting attributes of the area; and ω ∈ (0, 1) represents the weight of urbr1i.
Due to limited space, only the three-year urbanization level is selected, as shown
in Figure 3.
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• Per capita GDP (PGDP): Per capita GDP is often selected to indicate the level of
economic development of a country or region.

• Real estate investment (INVE): We used the amount of residential investment in
real estate development to represent the investment cost required for residential
commercial housing projects.

• Population density (POD): The ratio of the total population to the built-up area is a
key variable for evaluating the current status of regional population distribution.

4. Results
4.1. Data Stationarity Test
4.1.1. Unit Root Test

In order to avoid spurious regression, we first performed a stationarity test on the
sample data, which is the panel unit root test. In Table 2, we find that the test results of
the variables under the three methods are all significant, indicating that all variables of the
model are stable.

Table 2. Panel unit root test results of the variables.

Variable LLC IPS Fisher-ADF

lnPRICE −5.7270 *** −4.4197 *** 11.5814 ***
lnPUS −8.0363 *** −5.0923 *** 13.1484 ***

lnURBR −8.0144 *** −8.1322 *** 8.8063 ***
lnPGDP −3.2533 *** −3.1984 *** 8.1887 ***
lnPCDI −11.7809 *** −2.6237 *** 11.9504 ***
lnPOD −1.6617 ** −1.7716 ** 10.1073 ***
lnINVE −4.6908 *** −1.7199 ** 9.0457 ***

Note. The significance levels are at 1% and 5%, and they are represented by *** and **, respectively.
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4.1.2. Cointegration Test

According to the results of the unit root test, we found the stationarity of each variable
level. Thus, we employed the panel cointegration test to further test whether each variable
has long-term equilibrium. The Kao co-integration and the Pedroni co-integration tests
are used to verify if such a relationship exists. In Table 3, we can find the results of the
cointegration test for each variable.

Table 3. Results of the cointegration test of key variables.

Test Statistics Statistic Test Statistics Statistic

Modified Dickey–Fuller t −0.7664 Modified Phillips–Perron t 8.9891 ***
Dickey–Fuller t −1.6610 ** Phillips–Perron t −7.2849 ***

Augmented Dickey–Fuller t −0.9927 * Augmented Dickey–Fuller t −5.9677 ***
Unadjusted modified Dickey–Fuller t −3.8608 *** Variance ratio 3.6270 ***

Unadjusted Dickey–Fuller t −3.4584 ***

Note. The significance levels are at 1%, 5%, and 10% and are represented by ***, **, and *, respectively.

Table 3 shows that the t statistics of each variable is significant at all levels, indicating
that the variable rejects the null hypothesis of non-cointegration. Therefore, every variable
shown in Table 1 is cointegrated, indicating a long-term equilibrium relationship among
these variables.

4.2. Threshold Effect Test and Estimation
4.2.1. Threshold Effect Test

By selecting the per capita disposable income of urban residents and the level of
urbanization as threshold variables, we derived the results of the threshold effect test of the
model. In Table 4, we found that both the single-threshold and the double-threshold tests of
per capita disposable income are significant at the 1% level. The single threshold test under
the urbanization level is significant at the 5% level. The single and double thresholds of per
capita disposable income are RMB 10.6207 and RMB 10.3647, respectively. After removing
the logarithmic function of the threshold, the threshold of this indicator is RMB 40,974.29
and RMB 31,719.92, respectively. The single threshold of the urbanization level is 0.1513,
and the single threshold after removing the logarithm is 1.1633.

Table 4. Test of the threshold effect.

Threshold
Variable Threshold F Stat 10% 5% 1% Threshold

Value
95% Confidence

Interval

lnPCDI
Single 67.94 *** 22.1270 28.4175 35.3812 10.6207 (10.6175,10.6300)

Double 35.35 *** 16.2840 19.9682 26.0353 10.3647 (10.3468,10.3684)
Triple 23.66 24.8942 28.6289 35.4057 10.0664 (10.0411,10.0691)
Single 25.84 ** 20.6322 24.6020 36.7797 0.1513 (0.1176,0.1526)

lnURBR Double 6.21 18.1600 21.1272 30.4918 1.3347 (1.3262,1.3369)
Triple 5.46 15.8898 20.0175 26.3431 −1.5076 (−1.5147,1.5030)

Note. The significance levels are at 1% and 5%, and they are represented by *** and **, respectively.

To clearly show the threshold estimation and likelihood-ratio test results under differ-
ent settings, we drew a graph of the likelihood ratio function. Figure 4 show that when the
per capita disposable income of urban residents and the level of urbanization are used as
threshold variables, the threshold effect of urban public service levels on real estate prices
is significant.
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4.2.2. Threshold Model Estimation

We now estimate the threshold effect model with per capita disposable income and
urbanization level as threshold variables. The results show that, in the two threshold
variable models, the effect of public service levels on urban real estate prices is significant.
The estimation results of the threshold model are shown in Tables 5 and 6, respectively.

As shown in Table 5, the per capita disposable income is the threshold variable, and
the urban public service level is the core explanatory variable. The displayed threshold
regression results show that the coefficient of public services has changed from positive to
negative, indicating that the effect of public services on urban housing prices varies from
positive to negative in the sample interval. That is, the effect of public service levels on
urban housing prices increases from positive to negative as the level of urban residents’
disposable income increases. The level of residents’ disposable income shows increases
from positive to negative.

The relationship between public service levels and urban housing prices can be
divided into three stages. When the per capita disposable income of urban residents is
less than RMB 31,719.92, the elasticity coefficient of the public service level is 0.018; when
the per capita disposable income of urban residents is in the range of RMB 31,719.92 to
RMB 40,974.29, the effect of public services on urban housing prices becomes negative.
The elasticity coefficient is then −0.009. Finally, when the per capita disposable income
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of urban residents exceeds RMB 40,974.29, the negative effect of public services on urban
housing prices increases, and the elasticity coefficient reaches −0.047.

Table 5. Threshold regression results with PCDI level as the threshold variable.

Variable Model 1 Model 2 Model 3 Model 4 Model 5

lnpus(pcdi ≤ γ1) 0.341 *** 0.218 *** 0.0380 0.00700 0.0180
(0.06) (0.06) (0.05) (0.04) (0.04)

lnpus(γ1 < pcdi ≤ γ2) 0.228 *** 0.125 * −0.00300 −0.0170 −0.00900
(0.06) (0.07) (0.05) (0.04) (0.04)

lnpus(pcdi > γ2) 0.135 ** 0.0360 −0.0640 −0.0630 −0.0470
(0.06) (0.06) (0.05) (0.04) (0.04)

lnpod −0.338 *** −0.00400 0.170 ** 0.103
(0.09) (0.07) (0.07) (0.07)

lninve 0.406 *** 0.231 *** 0.247 ***
(0.02) (0.03) (0.03)

lnpgdp 0.427 *** 0.497 ***
(0.05) (0.05)

lnurbr −0.109 ***
(0.03)

cons 9.913 *** 9.543 *** 6.374 *** 2.566 *** 1.842 ***
(0.29) (0.29) (0.26) (0.50) (0.47)

N 420 420 420 420 420
r2 0.736 0.758 0.874 0.895 0.899

r2 a 0.715 0.737 0.862 0.885 0.890
F 360.4 301.8 532.4 543.8 489.5

Note. Standard errors in parentheses. * p < 0.1; ** p < 0.05; ***p < 0.01.

Table 6. Threshold egression results with URBR as the threshold variable.

Variable Model 1 Model 2 Model 3 Model 4 Model 5

lnpus(urbr ≤ λ1) 0.667 *** 0.0240 −0.00100 −0.0400 0.0550
(0.09) (0.05) (0.05) (0.05) (0.04)

lnpus(urbr > λ1) 0.549 *** 0.00200 −0.0210 −0.0210 0.078 **
(0.10) (0.05) (0.05) (0.05) (0.04)

lninve 0.522 *** 0.505 *** 0.221 *** 0.110 ***
(0.02) (0.02) (0.03) (0.03)

lnpod −0.112 0.149 ** 0.198 ***
(0.08) (0.07) (0.06)

lnpgdp 0.618 *** 0.0880
(0.05) (0.05)

lnpcdi 0.773 ***
(0.06)

cons 11.577 *** 5.678 *** 5.741 *** 0.458 −0.457
(0.46) (0.29) (0.29) (0.48) (0.40)

N 420 420 420 420 420
r2 0.330 0.828 0.829 0.877 0.918

r2 a 0.277 0.813 0.814 0.866 0.911
F 95.76 619.2 466.2 547.1 720.0

Note. Standard errors in parentheses. ** p < 0.05; ***p < 0.01.
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Thus, due to the differences in per capita income levels, there are differences between
urban public services and housing prices. Population density, real estate development,
residential investment, and per capita GDP can all increase urban housing prices. Among
them, the coefficients of real estate development and residential investment and per capita
GDP are significant at the 1% level (see Table 5). The higher the residential investment in
real estate development, the higher the cost of real estate investment. If developers want to
recover the cost or to make a profit, they need to raise housing prices. The higher the GDP
per capita, the higher the economic level of the city, which results in higher housing price.
In addition, the elasticity coefficient of the urbanization level is −0.109, and it is significant
at the 1% level. Thus, as the urbanization level increases, public services have a negative
effect on urban housing prices. When the level of urbanization rises by 1%, urban housing
prices will drop by 0.109%.

The results of the threshold model with the level of urbanization as the threshold
variable are shown in Table 6. When the urbanization level is used as the threshold variable,
there is a single threshold, and the relationship between public service level and urban
housing prices can be regarded as two parts. As shown in Table 6, when the level of
urbanization is less than 1.1633, the elasticity coefficient of public services relative to urban
housing prices is 0.055. Thus, a 1% increase in the level of public services at this time will
cause housing prices to increase by 0.055%. When the urbanization level is greater than
1.1633, the elasticity coefficient of public services to urban housing prices is 0.078, which
shows that an increase in public service level by 1% will cause urban housing prices to
increase by 0.078%, and the result is significant at the 5% level.

The results show that in different stages of urbanization development, public services
have varying degrees of effect on urban housing prices. Furthermore, when the level of ur-
banization is used as the threshold variable, housing investment in real estate development,
population density, GDP per capita, and per capita disposable income of urban residents
all have a positive effect on urban housing prices. The effects of housing investment in real
estate development, population density, and the per capita disposable income of urban
residents are significant at the 1% level. Per capita GDP and per capita disposable income
of urban residents can represent the wealth level of urban residents, indicating that an
increase in this level will further increase urban housing prices.

5. Discussion
5.1. Public Service Levels and Changes in Urban Housing Prices

Taking the per capita disposable income of urban residents as the threshold, the level
of public services has a positive to negative effect on urban housing prices at different
income stages, exhibiting an inverted U-shaped curve. Based on the literature [26], the
level of public services has a positive effect on housing prices. However, this effect varies
based on the residents of different income levels. As the income level of residents increases,
people are less concerned about public services; the rich are often even more willing to live
farther away from the city center and the light rail station. This is consistent with Szeto
et al. [39]. For convenience of life, lower-income and middle-income residents may prefer
to live in places closer to basic public services. It may be that the increase in income will
encourage people to purchase cars to commute to places that are unreachable by public
transportation. Thus, the willingness to spend on public services is either not obvious or
almost non-existent.

Unlike previous studies, we show that when the income level exceeds its threshold, the
effect of public service levels on urban housing prices will vary from positive to negative,
and this is not only due to a single explanation of the direction of the effect of public service
levels on housing prices. Furthermore, the use of the panel threshold model can explain
the nonlinear relationship between public service levels and urban housing prices.

In terms of the urbanization levels, public services positively contribute to the increase
in urban housing prices, and the positive effect increases after the threshold is exceeded,
indicating “gradual growth.” The results show that the promotion effect of the level of
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public services on urban housing prices is further strengthened as urbanization increases.
This may be because the continuous growth of urban population and the flow of a large
number of non-agricultural populations to cities had increased the demand for public
services. The specific performance is the improvement of transportation convenience,
school resources, road density, and population density. Presently, the hysteresis of urban
housing makes the housing supply rigid and, thus, increases housing demand in a manner
that it exceeds the increase in housing supply. This promotes the continuous rise of housing
prices. In the later period, with the increase in urbanization, the promotion effect of public
services on housing prices is further strengthened.

5.2. Effect of Public Services on Regional Differences in Urban Housing Prices

Due to China’s vast territory, the housing prices and public service levels of the sample
cities are significantly different. According to the latest classification, the sample cities are
divided into the eastern (namely Beijing, Shanghai, Guangzhou, Shenzhen, Tianjin, Shiji-
azhuang, Nanjing, Hangzhou, Fuzhou, Jinan, and Haikou), central (namely Taiyuan, Hefei,
Nanchang, Zhengzhou, Wuhan, and Changsha), western (namely Chongqing, Chengdu,
Xi’an, Guiyang, Nanning, Kunming, Lanzhou, Xining, Yinchuan, and Urumqi), and north-
east parts of China (Shenyang, Changchun, and Harbin). This sample allows us to study
the nonlinear relationship between housing prices and public service levels and their
regional differences. As is shown in Table 7, the panel regression estimation results of the
effect of public service levels on urban housing prices in the eastern, central, western, and
northeastern regions are displayed.

Table 7. Regression results of panel data in different regions.

Variable Eastern Central Western Northeastern

lnpus 0.104 *** −0.137 ** 0.056 * 0.0640
(0.03) (0.05) (0.03) (0.10)

lnurbr 0.023 ** 0.066 *** 0.00300 −0.164 ***
(0.01) (0.02) (0.02) (0.04)

lnpcdi 0.953 *** 0.355 *** 0.560 *** 0.544 ***
(0.04) (0.13) (0.06) (0.08)

lnpod 0.161 *** −0.418 *** −0.0160 −0.463 ***
(0.04) (0.06) (0.03) (0.12)

lnpgdp 0.098 *** 0.144 0.206 *** −0.00500
(0.03) (0.11) (0.06) (0.09)

lninve 0.057 *** 0.085 *** 0.034 ** 0.126 ***
(0.02) (0.03) (0.01) (0.04)

cons −1.725 *** 2.635 *** 0.853 * 2.963 ***
(0.34) (0.59) (0.51) (0.97)

N 154 84 140 42
Note. Standard errors in parentheses. * p < 0.1; ** p < 0.05; ***p < 0.01.

According to Table 7, the level of public services in the eastern, western, and north-
eastern regions has a positive driving effect on urban housing prices, which verifies the
full-sample regression results of the panel threshold model, with urbanization as the
threshold variable. Obtained from the regression model with the urbanization level as the
threshold, urbanization has a positive role in promoting the relationship between public
services and urban housing prices. When the level of urbanization exceeds 1.1633, the
driving effect is enhanced. In addition, the promotion effect of the east is higher than that
of the west and the northeast. This is because the level of urbanization in the east is higher
than that of other areas. The influx of people has increased the demand for public services
and increased residents’ attention towards public services around housing prices, resulting
in an increase in housing prices. This phenomenon may be why residents tend to live
in places with better public services. They will choose to “vote with their feet” and buy
houses in places with better public services, and acting in this manner pushes the local
real estate demand up. At present, the areas with better public services in China are those
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with influx of people in the east, and the supply of public services in places with large
population outflows in other areas is poor. This allows better public services to have a
greater effect on real estate prices. Furthermore, given China’s economic development,
people’s material pursuits have gradually shifted from food, clothing, housing, and trans-
portation to education, medical care, and environmental needs. The eastern coastal cities
have a higher level of economic development, and real estate prices are relatively higher.
The demand for services is even stronger, increasing the effect of public goods such as
education, medical care, and the environment in the east on housing prices. The level of
public services in the central region has a negative effect on urban housing prices as well.
Therefore, the effect of China’s public service level on housing prices presents significant
regional differences.

6. Conclusions

This study uses a panel threshold model to explore the mechanism of dynamic effects
of public services and housing prices at the city level in China. The results of the study
show that public services and urban housing prices are heterogeneous at different income
levels and urbanization development stages. Regarding the per capita disposable income
of urban residents, the effect of public services on urban housing prices shows an inverted
U-shaped trend. When the income level is less than RMB 31,719.92, the urban housing
prices increase along with the level of public services. When the income level is within the
range of RMB 31,719.92 to RMB 40,974.29, the urban housing prices will decrease as the
level of public services rises. When it exceeds RMB 40,974.29, this negative driving effect
is enhanced. Regarding the level of urbanization, the driving effect of the level of public
services on urban housing prices increases with the increase in urbanization. When the
urbanization level exceeds its threshold of 1.1633, its positive driving effect is greater. From
a regional perspective, the level of public services positively contributes to the housing
prices of eastern, western, and northeastern cities, and the promotion effect of eastern cities
is significantly higher than that of western and northeastern cities.

Based on this research, we can better explain the dynamic effects of public service
levels on urban housing prices and provide new insights for policymakers regarding
the regulation of the housing market. We believe that local governments should focus
on the quality rather than the quantity of public services provided. China’s real estate
market is highly differentiated, and its development is not only affected by economic and
political factors but also by demographic, cultural, and other related factors. A series of
macro-control policies and measures promulgated by the state will play a key role thereof.
Public services such as health care, environment, convenience facilities, and education are
most closely related to residents’ daily lives. The effect of public service capitalization
on housing prices differs in spatial agglomeration and the distribution of influencing
factors. This requires local governments to prioritize the quality of regional public service
provision. Improving public services will increase housing demand in underdeveloped
cities, and upgrading education facilities and services in developed cities will increase
housing demand.
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