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Abstract: Compared with traditional urbanization, new urbanization is more closely aligned with 

China’s basic national conditions and reflects the basic goal of sustainable development. As the main 

method of new urbanization, in situ urbanization can make up for the shortcomings of traditional 

urbanization. The establishment of national new urbanization pilot areas is an important element of 

the new urbanization policy. This paper tests the policy effect of the National New-type Urbaniza-

tion Plan (2014–2020) on in situ urban development through the establishment of pilot areas. We 

found the following: (1) In the central region, the establishment of new urbanization pilot areas has 

not played a significant role in promoting the process of in situ urbanization. By dividing the central 

cities into Yangtze River and non–Yangtze River Economic Belt areas, we also find that the effect of 

the new urbanization policy is not obvious, for these cities are not located in the Yangtze River 

Economic Belt. (2) The central cities located in the Yangtze River Economic Belt have seen significant 

policy effects due to their advantages in transportation, resources, industry, labor, etc. The estab-

lishment of new urbanization pilot areas has a significant promoting effect on the process of in situ 

urbanization. 
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1. Introduction 

Urbanization is a natural and historical process of non-agricultural industries gath-

ering in urban areas along with the development of industrialization. It is an objective 

trend of human societal development and an important symbol of national modernization 

[1]. At present, China is in the late stage of industrialization and accelerated development 

of urbanization. However, as China is still in the social transformation period, its urban 

public resources, services, and other supporting facilities are not perfect and do not match 

the speed of urbanization [2]. This reduces the quality of citizens’ lives and makes “urban 

disease” and other problems more serious. According to the National New-type Urbani-

zation Plan (2014–2020), the urbanization rate of permanent residents in China should 

have reached 60% by 2020, with the urban population exceeding 800 million. About 100 

million rural and other migrant people were expected to be settled in cities and towns [3]. 

In fact, our cities’ resources, energy, and environmental carrying capacity cannot accom-

modate the large population [4]. Since the reform and opening up, the rural economy has 
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developed by leaps and bounds, and the level of agricultural modernization and mecha-

nization has been greatly improved, which provides a powerful economic and spatial con-

dition for rural urbanization [5]. In this case, it becomes the inevitable choice of new ur-

banization to change the original mode and implement the in situ urbanization mode, 

which makes farmers work in native lands [6,7]. 

Compared with traditional urbanization, new urbanization is more aligned with 

China’s basic national conditions and reflects the basic goal of sustainable development 

[8]. In situ urbanization is the main way that new urbanization can make up for the short-

comings of traditional urbanization [9]. First, it makes up for the ecological defects. New 

urbanization focuses on creating a livable environment in harmony between humans and 

nature [10], which is fundamentally different from traditional urban forms. The develop-

ment of in situ urbanization can help overcome the ecological defects of traditional cities 

and lay a foundation for building a beautiful China. Second, it can improve the relation-

ship between urban and rural areas. In the context of balanced urban and rural develop-

ment, the traditional urbanization model is not conducive to narrowing the gap between 

urban and rural areas but will widen the gap, forming an urban–rural dichotomy [11]. On 

the premise of activating rural resources and improving farmers’ quality of life, new ur-

banization plays a positive role in improving urban–rural relations [9]. Third, it helps in 

alleviating urban diseases, such as traffic congestion and serious environmental pollution. 

With the continuous speeding up of urban development, such urban diseases bring great 

troubles to people living in cities and seriously affect sustainable development [12,13]. 

It is obviously unscientific to pay one-sided attention to the expansion of urban scale 

and economic development. The excessive agglomeration of large cities will gradually 

increase the pressure of cities. In order to alleviate the urban pressure, local governments 

should optimize urban system from the perspective of balancing urban and rural devel-

opment [14]. In situ urbanization is conducive to the development of small towns and has 

a certain effect on relieving the pressure of large cities [15]. 

Next, this paper evaluates the impact of the National New-type Urbanization Plan 

(2014–2020) on the in situ urbanization process in China. Specifically, our objectives were 

to (1) quantify the in situ urbanization rate of 87 prefecture-level cities in the central re-

gion; (2) test the policy effect of the plan on the in situ urbanization process by using the 

difference-in-differences (DID) model; and (3) put forward appropriate policy sugges-

tions to effectively promote in situ urbanization. 

The structure of the remaining sections is as follows: Section 2 is a literature review; 

Section 3 presents the model and descriptions of variables; Section 4 provides an analysis 

of in situ urbanization; Section 5 outlines the empirical test; and Section 6 gives the con-

clusions, limitations, and implications. 

2. Literature Review 

At present, there are relatively few studies on in situ urbanization. The concept of in 

situ urbanization in China was first proposed by Zhu [16], who defined it as the transfor-

mation of a large number of rural populations to towns without a large-scale spatial trans-

fer. Since then, scholars have conduct supplementary studies on the definition of in situ 

urbanization from the perspectives of spatial scope and conceptual connotations [17–21]. 

From the perspective of spatial scope, “in situ” is mainly relative to long-distance urban-

ization, but there are different opinions on the size of “in situ” scope at present. Some 

scholars believe that when the rural economy develops to a certain extent, the process of 

in situ urbanization takes rural areas where farmers live as the core, and changes the orig-

inal natural way of life in rural areas by improving infrastructure construction, so that 

farmers will no longer move blindly to other places [22]. Some authors thought that if the 

county is taken as the smallest regional unit of spatial transfer, large populations congre-

gating in towns at the county scale can be regarded as a generalized process of in situ 

urbanization [23]. In addition, some authors distinguished between in situ and nearby 

urbanization, believing that the former refers to the close migration of rural residents to 
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towns near their homes, while the latter is centered on prefecture-level cities and county-

level towns [24]. 

Currently, the research on in situ urbanization mainly focuses on three aspects: the 

mode, influencing factors, and development path. Regarding the research on the mode, 

Qian [25] proposed three modes of urbanization from the perspective of spatial scope. The 

first and second are to implement in situ urbanization of the agricultural population by 

developing a county economy and promoting the rise of strong towns, and the third is to 

promote urban–rural integration and in situ urbanization of the whole region with 

county-level cities as the center. At the same time, as an important model of new urbani-

zation [26], an in-depth exploration of the influencing factors of in situ urbanization can 

better promote the construction of new urbanization. 

As the main aspect of in situ urbanization, rural residents’ attributes have an im-

portant effect. Young and middle-aged farmers, rural residents with a junior or senior 

high school education, and married rural residents have a strong desire for local urbani-

zation [27,28]. For the agricultural transfer population, in addition to its own characteris-

tics, external factors such as an urban social network, basic public services, urban price 

level, and improved living conditions also have a significant impact on the willingness for 

in situ urbanization [29,30]. In addition, the willingness of the migrant agricultural popu-

lation to urbanize locally also shows regional differences, and is stronger in the central 

and western regions [31,32]. Although local urbanization has positive effects, such as in-

creasing farmers’ incomes and reducing the cost of citizenship, it still faces many difficul-

ties. Therefore, many scholars have put forward development paths and promotion strat-

egies for promoting in situ urbanization further. Zhu (2017) pointed out some problems 

in China’s urbanization and analyzed the relationship between in situ and new urbaniza-

tion [21]. He believed that the former was the realistic choice for new urbanization at pre-

sent. Pan et al. (2016). used a DEA model to study the sustainable development of in situ 

urbanization in Youyang Autonomous County and provided a development path for it 

[33]. Drawing from ongoing trends and policy potential taken from the New Urbanization 

Plan (NUP), Xu quantitatively evaluated the level of sustainability of the process in 20 

Chinese urban agglomerations and provided some positive suggestions achieving sus-

tainable new urbanization [34]. 

Although both the government and scholars are aware of the role of in situ urbani-

zation in promoting sustainable urbanization, scholars’ attention has not changed from 

the traditional perspective. They still have evaluated only the implementation and effec-

tiveness of NUP [35–38] and believe that it presents an opportunity for a new roadmap 

for the orderly conversion of rural migrants into urban residents and optimizing the pat-

terns of urbanization. Other scholars have differentiated and analyzed the impact of the 

new policy since the launch of the NUP in 2014. However, what is the driving mechanism 

of in situ urbanization? Compared with other urbanization patterns, what role does the 

new urbanization policy play in in situ urbanization? What is the reference significance of 

enacting effective policy for other regions? 

The key to answer these questions lies in determining the impact of the new policy 

on in situ urbanization that has not been addressed. Moreover, by combining the above 

studies related to local urbanization, it can be found that most of the research still explores 

the mode, influencing factors, and development path of local urbanization qualitatively, 

with little research using quantitative or empirical tests. In this paper, we selected the 

central region as the study area, calculated the in situ urbanization rate of 87 prefecture-

level cities based on the connotation of in situ urbanization and then tested the policy 

effect of the New Urbanization Plan on the process by using the difference-in-differences 

(DID) model. Our research has two theoretical contributions: First, the in situ urbanization 

rate is calculated in the form of non-agricultural employment. Second, an empirical model 

is used to analyze the effect of the in situ urbanization policy. 
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3. Methodology 

3.1. Model 

National New Urbanization Pilot Areas represent an important implementation of 

the National New-type Urbanization Plan (2014–2020). In order to test the effect of the 

plan in central China, this paper compares the difference between the in situ urbanization 

level before and after the pilot areas are established to explore the impact of the new pol-

icy. At the same time, we consider that before and after the pilot area is established, there 

are many other factors that will affect the level of in situ urbanization. In addition, other 

policies issued during the same period may also be beneficial to cities that have not estab-

lished pilot areas. These factors will undoubtedly have an important impact on the process 

of in situ urbanization and affect the results of policy evaluation. Therefore, this paper 

draws on the idea of difference-in-differences [39] and designs a quasi-natural experi-

ment, taking prefecture-level cities (autonomous prefectures) where the policy is imple-

mented as the experimental group and cities that where the policy has not been imple-

mented as the control group. Then, by calculating the double difference in the two groups 

between before and after the pilot area was established, the net impact of the pilot area on 

the development of in situ urbanization can be effectively tested. 

Among the 87 prefecture-level cities (autonomous prefectures) in central China stud-

ied in this paper, as of 2018, 52 of them were approved as national new urbanization pilot 

areas. This provides a good quasi-natural experiment for research. The difference-in-dif-

ferences method is applicable. Specifically, in the sample of this study, 52 prefecture-level 

cities were approved as national new urbanization pilot areas, and these constitute the 

treatment group, while the remaining 35 prefecture-level cities that were not approved 

naturally constitute the control group. At the same time, the State Council approved new 

urbanization pilot areas by stages: 40 prefecture-level cities including Anhui Province, 

Wuhan, and Changsha in 2015 and 12 prefecture-level cities including Xiangtan, 

Pingxiang, and Ganzhou in 2016. Taking into account the time difference in establishing 

pilot areas in various regions, this paper constructs the following time-varying difference-

in-differences (DID) model to test the net effect of new urbanization pilot areas on in situ 

urbanization. The model is set as follows: 

, , , ,i t i t i t i t i ty DID X            (1)

where ,i ty  is the explained variable, i (i = 1,…, N) represents an individual, t (t = 1,…, T) 

represents time; DID is the core explanatory variable, denoted by ,i i ttreat post ; and 

itreat  is the dummy variable of the treatment group. If individual i belongs to the treat-

ment group impacted by the policy, the itreat  value is 1 or 0. ,i tpost  is the dummy var-

iable of the treatment period. The individual will be impacted by the policy in the treat-

ment period (and was not impacted before). If individual i enters the treatment period, 

the ,i tpost  value is 1; otherwise, it is 0. The coefficient of interaction term   is the treat-

ment effect of concern in this study, if   > 0, we believe that the establishment of new 

urbanization pilot areas can promote the process of in situ urbanization. i  is the indi-

vidual fixed effect, t  is the time fixed effect, ,i tX  represents the control variables that 

change with time and individuals,   is the coefficient of the control variable, and ,i t  

is the error term. 
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3.2. Variable Descriptions 

This paper focuses on the role of new urbanization pilot areas in in situ urbanization 

and analyzes the regional differences of the pilot areas. In addition, considering that other 

factors will also affect in situ urbanization, we introduce some control variables. 

In our research, the explained variable is the in situ urbanization level, which is rep-

resented by the in situ urbanization rate. The in situ urbanization rate is calculated accord-

ing to Equation (1) in Section 3. The core explanatory variable is the policy dummy varia-

ble (DID). New urbanization pilot areas are not established at the same time but are scat-

tered at different times. According to the time that pilot areas are established, we set all 

the years before establishment as 0 (DID = 0) and all the years after establishment as 1 

(DID = 1). In 2015 and 2016, 40 and 12 prefecture-level cities in central China, respectively, 

were approved as new urbanization pilot areas, for a total of 52 cities. These constituted 

the experimental group, while the remaining 35 unapproved prefecture-level cities con-

stituted the control group. 

The control variables we selected were as follows: (1) Urban–rural income gap (GAP). 

This paper used the ratio of per capita disposable income of urban residents and per capita 

net income of rural residents to represent the urban–rural income gap. In order to elimi-

nate the impact of price factors, we adjusted these two based on the consumer price indi-

ces in the prefecture-level cities from 2009 to 2018. The estimated coefficient of this varia-

ble is expected to be negative. (2) Educational resources (EDU). The allocation system of 

public educational resources has further intensified the polarization of population and 

economic resources in central China [40]. The flow of human resources caused by the al-

location of educational resources has further emptied necessary intellectual capital in less 

developed regions of central China, which is not conducive to in situ urbanization in those 

regions. We chose the number of full-time college teachers as the proxy variable of edu-

cational resources (EDU), and the estimated coefficient of this variable is expected to be 

negative. (3) Government support (GOV). This paper uses government fiscal expenditure 

in the agriculture sector to represent support for rural economic development. We hold 

the view that the more government support in rural areas there is, the more beneficial it 

will be for rural residents to obtain local employment, which plays a role in promoting in 

situ urbanization. The estimated coefficient of this variable is expected to be positive. (4) 

Traffic accessibility (TRA). Traffic accessibility will greatly accelerate the movement of the 

population between urban and rural areas. The developed and convenient traffic condi-

tions between urban and rural areas will strongly attract the migration of residents in rural 

areas. From the perspective of in situ urbanization, this is conducive to the flow of rural 

residents to urban areas but not to the process of in situ urbanization to some extent. We 

use the urban road area ratio (the ratio of total urban road acreage to total acreage of the 

city) to represent traffic convenience (TRA). (5) Medical level (MED). A higher medical 

level in cities strongly attracts rural residents to move, which is not conducive to the in 

situ transfer of rural labor. In this paper, the average number of medical practitioners per 

thousand residents in each prefecture-level city is used to represent the medical level 

(MED). Considering the possible fluctuations and heteroscedasticity in the samples, we 

treated all variables logarithmically. All the data of explanatory variables and control var-

iables were collected from the Statistical Yearbook of Chinese Cities and the statistical 

yearbooks of the six provinces. Descriptive statistics of the above variables are shown in 

Table 1. 
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Table 1. Descriptive statistics. IU, in situ urbanization; GAP, urban–rural income gap; EDU, edu-

cational resources; GOV, government support; TRA, traffic accessibility; MED, medical level. 

Variables 
Experimental Group Control Group 

Mean SE Max Min Mean SE Max Min 

IU 0.5126 0.0866 0.7755 0.3004 0.4637 0.0973 0.7155 0.2795 

GAP 0.4171 0.0723 0.5906 0.2483 0.3988 0.0809 0.6237 0.2239 

EDU 7.7850 1.2499 10.9731 5.2933 7.0634 1.5912 9.3271 0 

GOV 0.1712 0.0629 0.4235 0.0461 0.1084 0.0758 0.0714 0.5016 

TRA 5.6374 0.7173 6.8942 3.6378 5.5309 0.9726 7.2928 1.9459 

MED 10.3697 0.5570 11.7845 8.7759 10.2190 0.5153 11.3913 8.7828 

3.3. Steps 

The steps of the empirical analysis are shown as a flowchart in Scheme 1. 

 

Scheme 1. Steps of empirical analysis. 

Step 1. Calculate the in situ urbanization level based on the principle of non-agricul-

tural employment. 

Step 2. Test the common trend hypothesis. If the hypothesis holds, then do the bal-

ance test. If not, introduce propensity score matching (PSM) to solve the problem that 

samples cannot meet the common trend and randomness. 

Step 3. Use the nearest neighbor matching method to carry out a balance test on the 

covariant. 

Step 4. Use DID method to test the policy effect. 

Step 5. Adopt counterfactual test and single difference test to strengthen the robust-

ness of results. 

4. Analysis of In Situ Urbanization Level 

4.1. Calculation of In Situ Urbanization Rate in Central China 

The central region includes six provinces, Hubei, Hunan, Henan, Anhui, Jiangxi, and 

Shanxi, covering a land area of 1.03 million km2 [41]. It is the main area with a large pop-

ulation, high density, and low economic development, undertaking the rise of central 

China [42]. The central regions rely on 10.7% of the country’s land to support 26.51% of 
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the population and create about 21.69% of the gross domestic product (GDP) [43]. In 2019, 

the urbanization rate of the six central provinces was 57.37%, still lower than the national 

average of 60.60% [44]. Also, there are still some problems in the central regions, such as 

unbalanced development between urban and rural areas, large income gap between ur-

ban and rural residents, and insufficient industrial promotion in small and medium-sized 

cities [42]. We selected 87 prefecture-level cities in central China as the research areas. 

Currently, there are few studies on the calculation of the in situ urbanization rate. 

Most of them still focus on the qualitative analysis of in situ urbanization. This study cal-

culates the in situ urbanization rate based on the connotation of in situ urbanization. First, 

the group emphasized by in situ urbanization is the rural population. Non-agricultural 

employment is the core connotation of in situ urbanization. Accordingly, we introduced 

rural employees into the calculation. The calculation formula for the in situ urbanization 

rate is as follows: 

RNEP
IU

REP
  (2)

where IU is the in situ urbanization rate, RNEP is the population of rural non-agricultural 

employment, and REP is the total population of rural employment. 

Through Equation (1), this paper calculates the in situ urbanization rate of 87 prefec-

ture-level cities (autonomous prefectures) in central China from 2009 to 2018. Due to the 

large number of cities in the six central provinces, we first compared the rates of capital 

cities in the six central provinces (as shown in Figure 1). 

 

Figure 1. Comparison of in situ urbanization rates among capital cities in six provinces. 

From the horizontal comparison of the in situ urbanization rates in capital cities, the 

rate in Wuhan was slightly lower than that in Zhengzhou in 2009 (54.76% and 55.24%, 

respectively). Since 2009, Wuhan has been in the leading position among the six capital 

cities, and its in situ urbanization rate is significantly higher than any other capital city in 

central China. The rates of Zhengzhou, Hefei, and Changsha are relatively close in each 

period. Figure 1 shows that the three curves interlace each other and maintain stable 

growth without a big gap. In addition, the in situ urbanization rate of Taiyuan is at a low 

level among the six capital cities. We can see that the development of in situ urbanization 

is slow without an obvious improvement in Taiyuan, and the gap between other capital 

cities is gradually widening. Also, Nanchang’s rate was the last among the six capital cities 

in the early stage, but it developed rapidly and kept narrowing the gap with the other 

cities. In particular, during 2009–2011 and 2017–2018, there was a substantial increase in 

45.00%

50.00%

55.00%

60.00%

65.00%

70.00%

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Hefei Zhengzhou Wuhan Changsha Nanchang Taiyuan
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the rate of in situ urbanization in Nanchang (4.3% and 5.7%, respectively). By 2018, the 

ranking of the six capital cities in the central region was: Wuhan (68.49%) > Hefei (62.61%) 

> Changsha (62.00%) > Zhengzhou (60.59%) > Nanchang (59.65%) > Taiyuan (51.55%). 

4.2. Spatial Pattern of Local Urbanization in Central China 

In order to show the spatial changes of in situ urbanization in the central regions 

intuitively, we used ArcGIS software to visually display the changes in 87 prefecture-level 

cities (Figure 2). In Figure 2, the in situ urbanization rate is divided into five levels: low 

(less than 44.86%), medium-low (44.86–51.19%), medium (51.19–58.12%), medium-high 

(58.12–68.75%), and high (greater than 68.75%). The basis for classification is as follows: 

We used the natural break method of ArcGIS to divide the in situ urbanization rate from 

high to low into five levels each year, then we obtained the new classification interval by 

weighing the critical value of the five levels each year. Finally, we adopted the manual 

method to divide the rate into five grades based on the new classification interval. 

 

Figure 2. Spatial distribution of in situ urbanization rate in central China. 

It can be seen that the in situ urbanization rate of most cities in central China was at 

a low or medium-low level in 2009, especially in the surrounding areas with less traffic 

accessibility. Among these cities, 41 were at the low level and 23 were at the medium-low 

level. The five cities at the middle-high level (Huangshi, Suizhou, Jingdezhen, Tongling, 

and Huainan) are distributed in a dotted pattern. Most cities at the middle level of urban-

ization are adjacent to the middle-high areas, which indicates that regions at the middle-

high level played a specific leading role in the surrounding areas during this period. How-

ever, cities at the middle-high level have not yet fully developed, so no city in the central 

region has reached a high level of in situ urbanization. 

By comparison, the situation of in situ urbanization in the central region improved 

overall in 2018, and the number of cities at the low level reduced significantly (41 cities in 

2009, 26 cities in 2018). The number of cities at the middle-low level remained the same as 

in 2009 (23 cities), and the number at the middle-high level increased significantly (5 cities 

in 2009, 21 cities in 2018). At the same time, two cities with a high level of in situ urbani-

zation emerged. The areas at the middle-high level are no longer star-shaped but show a 

continuous strip-shaped distribution, which form a circular urbanization structure with 

Wuhan, Changsha, Nanchang, Hefei, and Zhengzhou as the core cities. Moreover, the 
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outer circle is expanding, showing apparent hierarchical and diffusive effects on the spa-

tial structure of in situ urbanization. Specifically, the diffusion effect of Hubei Province is 

the most obvious, forming many cities centered on Wuhan at the middle-high level. 

Among these cities, Jingmen and Ezhou crossed from the low level in 2009 directly to the 

middle-high level in 2018. In contrast, there some cities were still at a low level of in situ 

urbanization in northern Shanxi and southwestern Hunan Province in 2018 (6 and 7 cities, 

respectively). Generally, problems such as poor public services, inconvenient transporta-

tion, and insufficient impetus for economic development exist in these cities. 

5. Empirical Test 

5.1. Influence of New Urbanization Pilot Areas on In Situ Urbanization 

The prerequisite for the difference-in-differences method to be effective is to establish 

the common trend assumption. If the hypothesis of common trends holds, the impact of 

new urbanization pilot areas on in situ urbanization will only occur after the pilot area is 

established; before that, there is no significant difference in the change trend of in situ 

urbanization level between treatment and control groups. In order to test the common 

trend hypothesis, we used Stata 15.0 software to draw a diagram. The common trend of 

in situ urbanization level is shown in Figure 3. 

 

Figure 3. Common trend of in situ urbanization level. 

It can be seen from Figure 3 that after the policy is implemented (after period t), there 

is a significant difference in the changes of in situ urbanization level between treatment 

and control groups. However, before the policy is implemented (before period t), there is 

a significant difference between the coefficient and 0. This indicates that there was a sig-

nificant difference in the change of level between treatment and control groups. The com-

mon trend hypothesis does not hold. Therefore, we introduced propensity score matching 

(PSM) [45] to solve the problem that samples cannot meet the common trend and random-

ness. 

First, we set the variables that have an impact on the in situ urbanization level as 

covariant, and we selected the control variables as the matching covariant. In this section, 

the nearest neighbor matching method is adopted to conduct a balance test on the covar-

iant, and the test results are shown in Table 2. According to the test results, the standard-

ized deviation of the single covariant is less than 10% after matching, which indicates that 

the single covariate has better balance after matching. The results of the t-test also show 



Land 2021, 10, 178 10 of 16 
 

that the hypothesis that there would be no systematic difference between treatment and 

control groups could not be rejected. This further proves that there was no systematic 

difference between treatment and control groups after matching. Table 3 shows the test of 

overall balance. From the test results in Table 3, we find that the mean value of the stand-

ardized deviation was significantly reduced after matching. 

Table 2. Balance test of covariant. 

Covariant Status 
Mean SD 

(%) 

t-Test 

Treatment Group Control Group t Value p Value 

GAP 
Before matching 0.4171 0.3988 23.8 3.47 0.001 *** 

After matching 0.4090 0.4003 7.3 1.45 0.138 

EDU 
Before matching 7.7850 7.0634 50.4 7.47 0.000 *** 

After matching 7.4619 7.5045 −5.9 −1.57 0.117 

GOV 
Before matching 0.1712 0.2084 −33.3 −5.17 0.000 *** 

After matching 0.1787 0.1824 −3.3 −0.75 0.452 

TRA 
Before matching 5.6374 5.5309 12.5 1.86 0.064 * 

After matching 5.6331 5.7022 −8.1 −1.34 0.182 

MED 
Before matching 10.37 10.219 28.1 4.03 0000 *** 

After matching 10.26 10.224 6.8 1.10 0.271 

Note: *, and *** indicate statistical significance at 10% and 1% level, respectively. 

Table 3. Result of overall balance test. 

Matching Method Status Ps R2 LR chi2 p > chi2 Mean of SD (%) 

Nearest neighbor matching 
Before matching 0.063 73.83 0.000 29.6 

After matching 0.005 5.90 0.316 6.3 

For the remaining 783 samples after matching, we performed regression on the 

matched samples to obtain the results in columns 1 and 2 of Table 4, showing the esti-

mated results without and with adding control variables, respectively. It can be found that 

whether control variables are added, the estimated coefficient of DID is positive but not 

significant, which indicates that for the central region, establishing new urbanization pilot 

areas does not significantly promote the in situ urbanization process. We guessed that this 

might be caused by the heterogeneity among different regions, so we divided the 87 pre-

fecture-level cities into the Yangtze River and Non-Yangtze River Economic Belt areas. 

The Yangtze River area includes four provinces (Hunan, Hubei, Jiangxi, and Anhui), and 

the non-Yangtze River area includes two provinces (Shanxi and Henan). 

In Table 4, columns 3 and 4 show the estimated results of areas in the Yangtze River 

Economic Belt, and columns 5 and 6 show the estimated results of areas outside the Yang-

tze River Economic Belt; and columns 3 and 5 show the estimated results with the addition 

of control variables. By analyzing the results of different regions, it can be seen that the 

coefficient of DID in the non-Yangtze River area is similar to the result in the overall cen-

tral area (coefficient is positive and not significant). This indicates that establishing new 

urbanization pilot areas outside the Yangtze River Economic Belt is not significant in pro-

moting the in situ urbanization process. However, the DID coefficients of the regressions 

in columns 3 and 4 in the Yangtze River Economic Belt are positive and significant at the 

1% level. This indicates that establishing new urbanization pilot areas in the Yangtze River 

Economic Belt has a positive stimulating role on the process of in situ urbanization. 
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Table 4. Results of policy tests in central China. 

Variables 
Whole Central Area  Yangtze River Economic Belt Non-Yangtze River Economic Belt 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

DID 
0.0040 

(0.0114) 

0.0083 

(0.0099) 

0.0119 

(0.0203) 

0.0090 *** 

(0.0022) 

0.0061 *** 

(0.0018) 

0.0274 

(0.0688) 

0.0114 

(0.0169) 

0.0129 

(0.0150) 

0.0058 

(0.0279) 

lnGAP  
−0.3858 *** 

(0.0958) 

−0.4187 *** 

(0.0875) 
 

−0.4560 *** 

(0.1312) 

−0.6071 *** 

(0.1029) 
 

−0.3983 *** 

(0.1055) 

−0.5112 *** 

(0.0084) 

lnEDU  
0.0027 

(0.0129) 

0.0064 

(0.0339) 
 

0.0040 

(0.0230) 

0.0081 

(0.0709) 
 

0.0079 

(0.0166) 

0.0833 * 

(0.0502) 

lnGOV  
0.4260 *** 

(0.0964) 

0.5805 *** 

(0.0188) 
 

0.3978 *** 

(0.1170) 

0.4436 *** 

(0.0892) 
 

0.7725 *** 

(0.2301) 

0.4961 *** 

(0.1897) 

lnTRA  
0.0271 *** 

(0.0090) 

−0.0169 

(0.1134) 
 

0.0264 ** 

(0.0108) 

0.0067 

(0.0091) 
 

0.0035 

(0.0181) 

−0.0226 

(0.0973) 

lnMED  
−0.0647 *** 

(0.0124) 

−0.0172 

(0.0454) 
 

−0.0564 ** 

(0.0272) 

−0.0288 ** 

(0.0131) 
 

−0.1084 *** 

(0.0273) 

−0.0132 

(0.0560) 

Time Effect YES YES YES YES YES YES YES YES YES 

Area Effect YES YES YES YES YES YES YES YES YES 

Cons 
−0.7475 *** 

(0.0031) 

−1.7963 *** 

(0.1189) 

−1.4368 *** 

(0.0985) 

−0.7117 *** 

(0.0034) 

−1.7038 *** 

(0.1863) 

−2.169 *** 

(0.3338) 

−0.8175 *** 

(0.0045) 

−1.9706 *** 

(0.2154) 

−1.5524 *** 

(0.0783) 

Observa-

tion 
783 783 783 519 519 519 264 264 264 

Note: *, ** and, *** indicate statistical significance at the 10%, 5%, and 1% level, respectively. Columns 1, 2, 4, 5, 7, and 8 

show estimated results using difference-in-differences (DID) method. Columns 3, 6, and 9 show estimated results using 

ordinary least squares (OLS) method for comparison. 

Then, we analyzed the results of the control variables. As shown in Table 4, we found 

that the symbols of each control variable in the regressions of columns 2, 4, and 6 are all 

the same. The coefficients of the rural–urban income gap (GAP) and medical level (MED) 

are significantly negative. The widening income gap between urban and rural areas is not 

conducive to the in situ employment of the rural labor force, and the larger income gap 

will make rural laborers more inclined to seek employment in cities. This is similar to 

Wang’s research [46]. He used the instrumental variable method to conduct an empirical 

analysis, and believed that the widening of the urban–rural income gap hinders the pro-

cess of urbanization. Regarding the medical level, most high-quality medical resources 

and advanced medical technology are concentrated in cities rather than in rural areas. 

Compared with rural areas, medical conditions have an absolute advantage in cities. This 

greatly attracts rural laborers to move to cities, which explains why the coefficient of med-

ical level (MED) is significantly negative. 

Our results are contrary to Cheng’s views [47]. Using a random effects model, he 

found that an improved medical level promotes the process of urbanization. For govern-

ment support (GOV), the coefficient of this variable is significantly positive at 1% level. 

Strengthening government support in rural areas strongly improves the living conditions 

of rural residents and increases their income, which explains why the government’s sup-

port for rural areas has played a significant role in promoting in situ urbanization. This 

finding is consistent with our expectations, and with many studies. For example, Ma 

(2014) believed that the government leads the process of urbanization and explained 

through a structural equation model that government support directly accelerates the 

speed of urbanization [48]. For traffic accessibility (TRA), this variable is also positive, but 

it is not significant in non-Yangtze Economic Belt areas. Compared with existing studies, 

our results are similar. Zhang and Liu [49,50], using double fixed-effects and generalized 

method of moments (GMM) models, found that less urbanized areas need better infra-

structure and transportation conditions, and the convenience of transportation will accel-

erate the urbanization process. Finally, we found that the variable coefficient of educa-

tional resources (EDU) is positive but not significant, which is not consistent with our 
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expectation. However, Li’s (2013) study, using a Solow model, found that educational re-

sources is the main influencing factor of the urbanization process [51]. The explanation 

given in this paper is that this variable is expressed by higher educational resources, and 

there is a huge difference in the impact of higher education and primary education re-

sources on population migration. Higher education resources have no apparent influence 

on most people to choose rural or urban employment. Therefore, the impact of educa-

tional resources on in situ urbanization is not significant. 

5.2. Robustness Test 

As shown in Table 4, the estimated results obtained by adding control variables have 

a certain reliability. In order to further test the robustness of the results in the Yangtze 

River Economic Belt region with significant policy effects, we referred to existing studies 

[52,53] that conducted counterfactual tests by changing the policy implementation time. 

In addition to establishing new urbanization pilot areas, other policies or random factors 

could also lead to regional economic differences. This difference is not related to the es-

tablishment of pilot areas and ultimately leads to the failure of previous conclusions. In 

order to rule out the influence of these factors, we assumed that each region would set up 

new urbanization pilot areas two or three years in advance. If the policy variable coeffi-

cient  is still significantly positive, then the promoting role of in situ urbanization is 

likely to come from other random factors or policies, rather than the establishment of pilot 

areas. If  is not significant at this time, it indicates that improving in situ urbanization 

is affected by the establishment of new pilot areas. In Table 5, the results in columns 1 and 

2 show that the time for establishing a new pilot area is assumed to be two years in ad-

vance. The results shown in columns 3 and 4 suggest that the time is assumed to be three 

years in advance. From the estimated results of columns 1–4, it can be seen that whether 

the policy is implemented two or three years in advance, the values of coefficient  are 

not significant. This reveals that for the cities in the Yangtze River Economic Belt, the im-

proved level of in situ urbanization is not caused by other factors but is promoted by the 

establishment of pilot areas. 

Table 5. Results of robustness test. 

Variables 
Counterfactual Test Single Difference Test 

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

L2_DID 
0.0045 

(0.0101) 

0.0162 

(0.0138) 
    

L3_DID   
0.0126 

(0.0094) 

0.0227 

(0.0153) 
  

DID     
0.0470 *** 

(0.0091) 

0.0206 *** 

(0.0048) 

lnGAP  
−0.5266 *** 

(0.1128) 
 

−0.4649 *** 

(0.1049) 
 

−0.4153 *** 

(0.1299) 

lnEDU  
0.0072 

(0.0192) 
 

0.0086 

(0.0191) 
 

0.0041 

(0.0228) 

lnGOV  
0.4056 *** 

(0.1110) 
 

0.4511 *** 

(0.1139) 
 

0.3583 *** 

(0.1207) 

lnTRA  
0.0253 ** 

(0.0109) 
 

0.0301 *** 

(0.0110) 
 

0.0265 

(0.0184) 

lnMED  
−0.0644 *** 

(0.0153) 
 

−0.0759 *** 

(0.0167) 
 

−0.0515 * 

(0.0271) 

Time Effect YES YES YES YES NO NO 

Area Effect YES YES YES YES YES YES 

Cons 
−0.7273 *** 

(0.0045) 

−1.8253 *** 

(0.1702) 

−0.7354 *** 

(0.0049) 

−1.9551 *** 

(0.1890) 

−0.7065 *** 

(0.0038) 

−1.6345 *** 

(0.1796) 

Observation 519 519 519 519 519 519 

Note: *, and *** indicate statistical significance at the 10% and 1% level, respectively. 
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Besides constructing a counterfactual test to enhance the robustness of the results, we 

also adopted the single difference to test the policy effect by controlling only the regional 

effect but not the time effect. The estimated results are shown in Table 5, columns 5 and 

6. After controlling other variables and regional effects, the estimated coefficients of the 

policy variable (DID) are positive and significant at 1%, which also indicates that estab-

lishing new urbanization pilot areas in the Yangtze River Economic Belt has a certain pro-

moting effect on in situ urbanization. However, through further analysis, we found that 

the coefficient of the policy variable estimated by the single difference method is signifi-

cantly larger than the difference-in-differences method in Table 3, which means that the 

results estimated by the former overestimate the policy effect. Therefore, we believe that 

the conclusion obtained by using the difference-in-differences method has certain credi-

bility. 

6. Conclusions, Limitations, and Implications 

6.1. Conclusions and Limitations 

Taking the panel data of 87 prefecture-level cities in central China from 2009 to 2018 

as samples, this paper tested the impact of establishing new urbanization pilot areas on in 

situ urbanization through the time-varying difference-in-differences model, and en-

hanced the robustness of the estimated results with the counterfactual and single differ-

ence tests. The following conclusions were drawn from the above studies: 

(1) In the central region, the establishment of new urbanization pilot areas has not 

played a significant role in promoting the process of in situ urbanization. By dividing the 

central cities into the Yangtze River and non-Yangtze River Economic Belt areas, we also 

find that the effect of the new urbanization policy is not obvious for cities outside the 

Economic Belt. (2) The central cities located in the Yangtze River Economic Belt have sig-

nificant policy effects due to their advantages in transportation, resources, industry, labor, 

etc. The establishment of new urbanization pilot areas has a significant promoting effect 

on the process of in situ urbanization. (3) Control variables such as urban–rural income 

gap, medical level, government support, and traffic accessibility have different influences 

on local urbanization, among which the first two hinder the process and the second two 

have a positive effect on the process of in situ urbanization. 

The main limitation of this research is the time limitation of the new urbanization 

policy. This policy was implemented from 2014 to 2020. It is impossible to analyze its im-

pact on in situ urbanization after 2020. We do not know whether this policy has a lagging 

effect on the process after 2020. In addition, another limitation is that there may have been 

omissions or unknown factors in the selection of control variables. In the next step, we 

will analyze the level of in situ urbanization in the eastern and western regions and study 

its development mechanism from an industry-led perspective. Then we will look for in 

situ urbanization development models that suit different regions of our country, which 

will effectively improve some existing problems in the current stage. 

6.2. Implications 

Based on the above analysis and conclusions, we offer some suggestions: 

(1) Promote rural industrialization and expand employment channels. 

The development of in situ urbanization should be based on employment and indus-

try, combining residential construction, land use, and industrial development. The goal 

of residential construction is to solve the problem of wasted land resources and public 

infrastructure caused by the scattered settlement in traditional villages. Residential con-

struction in the process of in situ urbanization should improve infrastructure, community 

planning, and housing construction, to help farmers enjoy a life with a good ecological 

environment and complete infrastructure. The industrialization of agriculture is condu-

cive to the connection between scattered small-scale and socialized large-scale production. 

The key to agricultural industrialization is to be market-oriented, use advanced science 
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and technology, develop characteristic industries, and optimize rural production factors, 

which can realize mechanization and specialization in agricultural production. In addi-

tion, it is necessary to give full play to the supporting role of industrial development for 

in situ urbanization. Actions such as accelerating industrial agglomeration, combining lo-

cal resource characteristics, and rationally determining industrial layouts will also pro-

vide farmers with more employment opportunities. 

(2) Promote institutional reform to ensure sustainable in situ urbanization. 

From the perspective of rural economic development, the urban–rural dual structure 

has become a constraint to the current development of in situ urbanization. Therefore, it 

is necessary to reform the existing household registration, land, and social security sys-

tems to provide an institutional guarantee for the sustainable and healthy development 

of in situ urbanization. In the dual household registration system, there are many inequal-

ities between rural and urban residents, so it is necessary to register residents in a unified 

way that reflects the principles of fairness and justice. Regarding the reform of the land 

system, local governments should accelerate the confirmation of land ownership and ac-

tively explore new forms of land circulation. Greater coverage of the social security system 

and equal infrastructure construction and services between urban and rural areas will 

create a healthy and sustainable environment for in situ urbanization. 

(3) Build a beautiful countryside and create a livable environment. 

Against the background of “Beautiful China,” the difference between in situ and tra-

ditional urbanization is that the former can create a better ecological environment and 

focuses on the balanced development of economic and ecological benefits. The construc-

tion of a beautiful countryside is an important way to realize agricultural modernization 

and in situ urbanization. The construction of a beautiful countryside should be accom-

plished in three aspects. First is to protect the ecological environment and explore the nat-

ural beauty. In the process of community construction, attention should be paid to pro-

tecting the original rural ecological environment and organically integrating pastoral 

scenery and rural charm. Second, we should create a good living environment through 

reasonable design and layout. Narrowing the urban–rural gap of infrastructure and public 

services and strengthening the management of new communities are significant initia-

tives. Third is to pay attention to the construction of cultural towns. In addition to creating 

a good natural environment, we should pay attention to enriching farmers’ spiritual lives 

and improving their cultural and moral quality. 

All in all, the traditional urbanization model can no longer meet the needs of current 

urbanization development. Against the background of rural economic development, the 

advantages of in situ urbanization, as the main approach and development trend of new 

urbanization, are gradually highlighted. In view of the current situation, the time is not 

yet ripe for comprehensively promoting in situ urbanization; we must overcome difficul-

ties and remove multiple obstacles in the process. The construction of in situ urbanization 

is a systematic project that needs a scientific and reasonable layout, emancipation of peas-

ants’ ideology, and reform of unreasonable systems. 
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