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Abstract: Population urbanization is crucial to establishing a harmonious society. However, the
phenomenon of population semi-urbanization is becoming an issue of ever-increasing concern in
China. More and more immigrants from rural areas work and live in the city, but their roots remain
in the rural area. This paper aims to analyze the influence mechanism of government competition
on population semi-urbanization through land supply structure. The study’s theoretical analysis
and empirical analysis results are based on the panel data of 105 key prefecture-level cities in China
from 2007 to 2017. The results demonstrate that: (1) land finance and land-motivated investment
engendered by government competition lead to an imbalance in the land price structure, further
increasing the rate of population semi-urbanization; (2) land finance does not lead to population
semi-urbanization through the land area structure; and (3) land-motivated investment aggravates
the imbalance in the land area structure, further leading to population semi-urbanization. It is
found that government competition in terms of achieving performance indicators affects population
semi-urbanization by adjusting the land supply structure. Efforts should be made to achieve the coor-
dinated development of urbanization, given that the increasing rate of population semi-urbanization
will almost certainly aggravate social instability.

Keywords: government competition; land finance; land-motivated investment; land supply structure;
population semi-urbanization

1. Introduction

According to the United Nations Population Division, by 2030, the urban population of
developing countries will exceed the rural population; by 2050, two-thirds of the population
of these countries may live in urban areas. Urbanization is, currently, the key development
path in every country worldwide. The problems derived from the process of development
makes the study of urbanization very complicated [1]. The impact of urbanization not
only occurs with regard to territorial movements but is also exerted on the environment,
ecology, economy, society, and so forth [2]. There also exists research demonstrating that
urbanization is significantly related to the prevalence of psychiatric disorders, with a
higher rate of urbanization being more likely to lead to a higher prevalence of psychiatric
disorders [3,4]. As a developing country, China has, itself, experienced a series of problems
in the process of urbanization, e.g., a soaring population and environmental pollution
directly caused by uncontrolled land use [5–8]. Previous studies, especially in English
language articles, have provided relatively limited commentary on the semi-urbanization
of China’s population, with no study of this semi-urbanization from the perspective of
land supply. Some exceptions contribute primarily to the description of problems arising
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in the process of China’s urbanization. However, analyzing the cause mechanism of the
semi-urbanization of China’s population, particularly from the perspective of land supply,
remains a gap that urgently requires further investigation. The current paper aims to fill
this gap so as to contribute useful insights in dealing with the challenges generated by the
process of urbanization.

China’s Hukou Policy1 divides the population into rural hukou and urban hukou, and
the hukou system links people’s accessibility to state-provided benefits and opportuni-
ties [9]. Urban hukou holders are allowed to enjoy better social welfare such as pensions,
medical insurance, and education, so hukou significantly affects personal life in many
aspects. The number of migrants from rural areas began to rise in the 1980s, because the
development of labor-intensive and export-oriented industries in China stimulated the
demands for cheap labor [10]. However, hukou conversion restrictions limited the ability of
rural laborers to move from rural areas and register in urban areas—even if they worked
and settled in the urban areas [11]. Hence, the discrepancy between the urbanization
rate of “permanent residents” and “registered residents” arose, and China’s path towards
urbanization has recently encountered the dilemma of “semi-urbanization”2, that is, where
a rural household’s labor force is employed in the city, but their hukou remains in the rural
area; the rural household’s labor force lives in the city, but their social and economic rights
in the destination area remain limited, leaving them as a “secondary class” citizen in the
destination area. This growing phenomenon can seriously hamper the development of
population urbanization and is also not conducive to economic development or to the
harmonious construction of society. China’s National New Urbanization Plan (2014–2020)
set the target that the urbanization rate of the permanent population would increase to 60%
in 2020, that the urbanization rate of the registered population would increase to 45%, and
that the rate of population semi-urbanization3 would decrease to around 15%. In 2020, the
rate of urbanization of China’s permanent population exceeded 60% (reaching 63.89%), but
the urbanization rate of the registered population lagged far behind, at only 45.40%, with
the rate of population semi-urbanization being over 15% (reaching 18.49%, see Figure 14).
Considering this situation, it will arguably prove difficult for China to achieve the goal
of reducing the rate of population semi-urbanization to 15%. In light of this challenge,
how to solve the dilemma of semi-urbanization and promote the development of harmo-
nious urbanization has become topical focus of attention in both academic research and
policy making.

The emergence of population semi-urbanization is also accompanied by a peculiar
phenomenon: population urbanization is seriously lagging behind land urbanization [12].
There is an imbalance between land urbanization and population urbanization [13]. The
pace of urban land expansion in China measured by its built-up area was 1.44 times that of
the increase in permanent residents from 1990 to 2000. From 2000 to 2015, the difference
between the two even expanded to 1.94 times, far beyond the reasonable level of 1.12 [12].
As an important factor of production, land resources play an irreplaceable role in regional
economic growth [14]. Land finance [13,15] and land-motivated investment [16,17] are
the main elements of prefecture-level governments’ intervention when allocating regional
economic resources through the transfer of land use rights. Local governments control
the supply of land between industrial, commercial, and residential use. In the process
of government intervention in the allocation of land resources, some novel phenomena
have emerged in China: the supply proportion of industrial land is much higher than
that of commercial and residential land; the price of residential land is significantly higher
than that of commercial land and industrial land; and the price of residential housing is
also correspondingly significantly higher than that of office buildings or even commercial
buildings. The proportion of industrial land is much higher than that of residential land; as
a result, the supply of residential land is being squeezed, and the price of such land is rising
sharply. This imbalanced land supply structure needs to be corrected urgently, for two
reasons. Firstly, the demand for residential housing in China is increasing, but the rapidly
rising housing prices mean the vast majority of the middle and lower classes are unable to
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afford houses. Secondly, there is a presence of “quasi-residential housing” corresponding
to residential housing built on land not formally or officially classified and designed as
residential. This type of housing has been transformed from commercial buildings, office
buildings, or even industrial factory buildings, but these “houses” offer poor and unsafe
living conditions. Urban residential housing is one of the main factors affecting population
urbanization [18]. The rapid expansion of industrial land, however, is accelerating the
process of land urbanization and thus seriously hindering population urbanization. If
China does not coordinate the urban land supply structure, the harmonious promotion of
urbanization will undoubtedly be negatively affected. From this point of view, the study of
population urbanization must necessarily take into account the land supply structure.
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Figure 1. China’s annual rates of urbanization. Sources: The data of the urbanization rate of the permanent population
in 2010 and 2020 were collected from China Sixth Census (2010) and China Seventh Census (2020); the remaining data of
the urbanization rate of the permanent population were collected from China National Bureau of Statistics (2007–2009,
2011–2019). The urbanization rate of the registered population was collected from China National Bureau of Statistics
(2007–2020). The data of the rate of population semi-urbanization were calculated by the authors.

Despite the necessity of studying population urbanization from the perspective of
land, for a long period of time, academic research has tended to focus on factors pertaining
to registered residence and human capital; only a few studies have been conducted from
the perspective of land. However, the body of land research mainly discusses the impact of
China’s farmland system on rural flight from the perspective of this exodus. These studies
neglect the perspective of city land supply structure and government competition in terms
of achieving performance indicators. In China, local urban governments have absolute
control over the primary land supply market [12,19–21], making it both inevitable and
feasible for local governments to use land elements to create revenue and attract external
investment; this, in turn, means that land resources create tools for local governments
to compete in performance indicators. With this absolute control, local governments
determine the supply structure of the different types of land in each city [22,23]. In order
to maximize revenue and attract external investment, local governments often adopt the
“two-handed” land supply strategy. That is, on the one hand, local governments reduce
the proportion of commercial and residential land and adopt the strategy of “bidding,
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auction and listing” to increase commercial and residential land prices (we regard such
behavior as land finance). On the other hand, local governments supply industrial land on
a large scale and transfer industrial land at a low price through subsequent agreements to
attract external investment (we regard such behavior as land-motivated investment). This
“two-handed” land supply strategy caused by competition among local governments tends
to result in an imbalanced land supply structure, which will, in turn, have a significant
impact on settlement costs for immigrants from rural areas, thus making it difficult for
them to truly settle in urban areas [24].

In light of this context, the current paper explores the causes of China’s semi-urbanization
in depth, aiming to prove the existence of a key, hypothesized formation mechanism
of population semi-urbanization: that an imbalanced land supply structure caused by
government competition leads to the semi-urbanization of the population. Overall, the
main contribution of this paper is that it not only discusses the intermediary role of land
supply structure as a key factor between government competition and population semi-
urbanization, but also integrates the two major land factors pertaining to population
semi-urbanization, land finance and land-motivated investment, which are driven by
local urban government competition in performance indicators (see Figure 2). It may also
be seen as beneficial to further study the semi-urbanization of the population in similar
developing countries.
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The rest of the paper is organized as follows: In Section 2, we analyze the impact
mechanism of land supply structure on the population semi-urbanization under conditions
of government competition in terms of achieving performance indicators by means of land
finance and land-motivated investment. We introduce relevant variables and data sources
and construct the Mediation Model in Section 3. Section 4 is the empirical test results
and analysis, and Section 5 concludes, with a discussion on implications of this study and
suggestions for future research.

2. Impact Mechanism Analysis

In the context of the political promotion of government officials based on performance
appraisals such as GDP growth rate [25,26], China’s prefecture-level city governments have
launched a series of financial competitions for political promotion [27]. Given that local
governments’ monopoly of the land supply system helps them to attract investment and
bring about long-term economic growth [28], these governments have been known to trans-
fer a large amount of industrial land at low prices in order to attract external investment.
This causes enterprises to occupy the latter and further perpetuates the excessive supply
of industrial land. However, land resources are limited. The excessive occupation of land
for industrial purposes reduces the supply of commercial and residential land. Under the
effect of the Supply–Demand Theory, the price of commercial and residential land rises,
which then generates high land revenues for the given local government. At the same time,
the latter body hopes that the price of commercial and residential land will remain at a
high level, because this will generate substantial land transfer fees and subsidize the loss
caused by transferring industrial land at a low price. Land sale strategies thus expand
local governments’ income until it reaches the optimal level. However, the government’s
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optimal land sale strategy results in the distortion of the land supply structure. This is
because a large amount of industrial land is supplied and commercial and residential land
is contracted, which undoubtedly raises the price of commercial and residential land and
pushes up housing prices. As a result, the living costs for immigrants from rural areas in
cities and towns rises sharply, hindering their migration to and settlement in cities, and
leading to the semi-urbanization of this population, whereby the latter lives in cities but
is unable to buy a house and register in urban hukou. In most cities with a developed
economy and a large population inflow, there are two main ways to obtain a local urban
hukou: owning a property in the local urban environment or through talent introduction
policies, such as a high-tech talent, which can help obtain an urban hukou without additional
conditions [29,30]. For the vast majority of immigrants from rural areas, they are poorly
educated people, and most of them are engaged in labor-intensive, low-end manufacturing.
It is difficult for them to obtain a local urban hukou through talent introduction policies.
Therefore, buying a house in the local urban area has become their main way to obtain an
urban hukou. If immigrants from rural areas do not have an urban hukou, they cannot be
treated as registered residents and cannot enjoy the privilege of urban residents such as
preferential entrepreneurship policies for urban hukou owners, urban medical insurance,
and better educational resources for their children [31–34]. However, as mentioned above,
the government’s land allocation has led to a rapid rise in housing prices and hindered
them from obtaining an urban hukou through owning a house property. Considering these
dynamics, the current study examines the influence mechanism of the land supply structure
on the semi-urbanization of the population under conditions of government competition
in terms of achieving performance indicators. As such, this study highlights the leading
role of land finance and land-motivated investment in said competition.

2.1. Influence Mechanism of Land Finance on Population Semi-Urbanization

Land finance that local governments reduce the proportion of commercial and resi-
dential land to increase incomes from these land transfers is an important means by which
local governments can develop a regional economy [35]. Additionally, high revenue from
commercial and residential land transfers is an important source of income for local gov-
ernments to carry out urban construction [36], in turn providing the necessary conditions
for these governments competition in promoting local economic growth by relying on
high land transfer fees. Meanwhile, tax-sharing reform5 weakens the financial power of
local governments and reduces the types of taxes exclusive to local governments and the
proportion of local governments in large-scale sharing taxes. As a result, the tax revenue
of local governments decreases significantly. Tax revenue is the main general budget
revenue of local governments, and its sharp decline has led to a financial gap of local
governments. There is widespread academic belief that, under the pressure of tax-sharing
reform, in order to compensate for the financial gap, the phenomenon of local governments
relying on land development and urban construction to obtain land finance is growing
increasingly serious [37,38]. At the same time, for the purposes of political promotion, the
government has tended to pay more attention to the index ranking related to GDP growth
and fiscal revenue [39–41]. Ultimately, whether it is to compensate for the financial gap or
to stand out amid the fierce political promotion landscape, local governments have a strong
competitive motivation to obtain significant land finance through “land management” [42].
Tang et al. (2014) applied a spatial econometric model based on provincial-level panel data
from 1999 to 2007. The study found that local governments will imitate their neighboring
governments to make the same decision [43]. Shang et al. (2018), through a quantitative
comparison analysis with 66 so-called innovations in performance management of China’s
local governments, found that local governments imitate each other. Further, the study
argued that the incentives offered in China’s bureaucratic system may result in such an out-
come [44]. These findings indicate the existence of peer effects motivating local governments
to use land elements in order to compete for high revenues derived from land transfers.
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Based on the data of 300 cities in the United States from 2000 to 2009, Huang and Tang
(2011) conducted an empirical test on the relationship between the restrictive supply policy
of residential land and housing prices, finding the restrictive supply of residential land
to be a major reason for the rise in housing prices [45]. Wen and Peng (2016) used data
pertaining to 281 cities at prefecture level and above in China to verify that the rapid rise
of housing prices was not conducive to the urbanization of immigrants from rural areas,
and that the unreasonable land supply structure was the basic reason for the increase in
house prices [46]. Fan et al. (2021) used the data of 282 prefecture level cities in China, from
2001 to 2016, to empirically test the relationship between local governments’ strategic land
supply behavior and housing prices. The study found that the decline in the proportion
of commercial and residential land supply significantly pushed up housing prices during
the study period [47]. From these studies, it becomes evident that against the institutional
background of the primary land market monopoly, China’s local governments’ biased
land transfer strategies have given rise to an imbalance in the land supply structure [48].
Subsequently, the rising price of commercial and residential land directly increases cost of
living for immigrants from rural areas in cities and towns, hindering their migration and
settlement in these areas, and ultimately turning them into a semi-urbanized population.
Most of the people in this group are socio-economically disadvantaged. Compared with
urban residents who own urban hukou, a significant proportion of the semi-urbanized
population are poor and do not benefit from access to the same medical insurance, social
welfare, and so on, as the former. In the short term, it is difficult to improve the situation
of these groups. An increasing number of immigrants from rural areas will mean an
increase in the urbanization rate of the permanent population, but the urbanization rate
of the registered population lags far behind the former, making it difficult for the rate of
population semi-urbanization to decline. Based on the above analysis, this paper proposes
the following hypotheses:

Hypothesis 1. The local governments’ reliance on land finance competition will affect the semi-
urbanization of the population by intervening in land supply prices. The higher the residential land
transfer fee is, the higher the ratio of residential land price to industrial land price is, and the higher
the rate of population semi-urbanization will be.

Hypothesis 2. The local governments’ reliance on land finance competition will affect the semi-
urbanization of the population by intervening in the land supply area. The higher the land transfer
income is, the higher the ratio of industrial land area to residential land area is, and the higher the
rate of population semi-urbanization will be.

2.2. Influence Mechanism of Land-Motivated Investment on Population Semi-Urbanization

Under the premise of GDP as the main assessment index, in addition to relying on the
high income of commercial and residential land transfers to improve their fiscal revenue,
and in order to develop the local economy, China’s local governments can also transfer a
large amount of industrial land at a low price in order to attract external investment (and
launch competitions for the same purpose) [49–51]. On the one hand, a large number of
industrial land transfers at low prices bring about long-term economic growth, tax revenue,
and employment to local governments, which is in line with these governments’ preference
for long-term, stable urban development. Some scholars have interpreted this behavior
as a “subsidy” on attracting investment by selling industrial land at a low price [19,38].
On the other hand, the price of industrial land is closely related to residential land prices
and housing prices [47,52,53]. Local governments attract investment through the excessive
supply of industrial land at low prices; according to the Supply–Demand Theory, the price
of commercial and residential land will rise, meaning that local governments can obtain
substantial land transfer income to horizontally subsidize the losses caused by the low-price
transfers of industrial land [54,55]. In this favorable situation, the given local government
will be increasingly inclined to adopt this distorting land transfer strategy, even though
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this excessive reliance on land for the purposes of attracting investment will inevitably
lead to an imbalance in the land supply structure [54]. The latter will, in turn, lead to a rise
in house prices, making it difficult for the immigrants from rural areas to settle in cities,
turning them into a semi-urbanized group. Based on empirical research of China’s urban
household survey data, Chen and Yang (2013) found that the local governments’ monopoly
of the land supply is the main factor driving up housing prices, whereby the lower the
supply of residential land, the higher the housing prices [56]. Based on the panel data of
105 cities in China, Xie (2018) demonstrated the mechanism of land supply intervention
affecting the smooth progress of urbanization through residential segmentation, finding
that such intervention significantly expanded the income gap between urban and rural
areas [57]. The higher the ratio of residential land price to industrial land price, the bigger
the income gap between urban and rural areas, which will then affect the smooth progress
of urbanization. Based on the above analysis, this paper puts forward the following
hypotheses:

Hypothesis 3. Local government competition’s reliance on land-motivated investment will affect
the semi-urbanization of the population by intervening in land supply prices. The more significant
the effect of attracting investment by the low pricing of industrial land is, the higher the ratio of
the residential land price to industrial land price is, and the higher the rate of population semi-
urbanization will be.

Hypothesis 4. Local government competition’s reliance on land-motivated investment will affect
the semi-urbanization of the population by intervening in the land supply area. The stronger
the attraction of land-motivated investment is, the higher the ratio of the industrial land area to
residential land area is, and the higher the rate of population semi-urbanization will be.

3. Model Construction, Variable Selection, and Data Sources

In Section 3, we first introduce the mediation model based on the intermediary theory
in Section 3.1, which was proposed by Baron and Kenny in 1986 [58]. Additionally, based on
the three-step test method of the mediation model (see Figure 3), we construct the general
form of the models estimated in this paper (see Equations (1)–(3)) in order to explore
whether the government competition will affect the population semi-urbanization through
the intermediary variable of land supply structure. Then, according to the purpose of this
research, the selection process of dependent variables, independent variables, intermediary
variables, and control variables are explained in Section 3.2. Finally, Section 3.3 presents
the data sources and descriptive statistics of this research.
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3.1. Model Construction

From 1925 to 1930, C. K. Ingold proposed the intermediary theory to explain the
chemical behavior of molecules that cannot be satisfactorily described by the classical
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structural formula. On this basis, Baron and Kenny (1986) proposed the mediation model
in 1986 to test whether the influence of independent variable X on dependent variable Y is
realized through intermediary variable M [58]. The mediation model is now widely used
in the fields of humanities and social sciences, histology, psychology, and so on [59–62].
As shown in Figure 3, the test is divided into three steps: first, the regression of X to Y
is used to test the significance of the regression coefficient c and verify whether there is
a causality between independent variable X and dependent variable Y (in this study, i.e.,
explore whether there is a causality between government competition and population
semi-urbanization). Second, the regression of X to M is used to test the significance of
the regression coefficient a and verify whether there is a causality between independent
variable X and intermediary variable M in this study, i.e., explore whether there is a causality
between government competition and land supply structure. Third, the regression of X
and M to Y is used to test the significance of the regression coefficients b and c’, and verify
whether there is a causality between intermediary variable M and dependent variable
Y, and whether there is still a causality between independent variable X and dependent
variable Y through intermediary variable M in this study, i.e., explore whether there is a
causality between land supply structure and population semi-urbanization, and whether
there is still a causality between government competition and population semi-urbanization
through the intermediary variable of land supply structure. If the coefficients c, a, and
b are significant, indicating that there is an intermediary effect, that is, the independent
variable X affects the dependent variable Y through the intermediary variable M in this
study, i.e., government competition affects population semi-urbanization through land
supply structure. When the coefficients c, a, and b are significant but the coefficient c’
is not significant, meaning that the causality mechanism of the independent variable X
on the dependent variable Y is totally transmitted through the intermediary variable M,
this mediation effect is called full mediation; if the coefficient c’ is significant, meaning
that the causality mechanism of the independent variable X on the dependent variable
Y is partially transmitted through the intermediary variable M, this mediation effect is
called partial mediation. The effect level of the partial mediation is often measured by
ab/c or ab/c’ [63,64]. This paper aims to explore whether government competition affects
population semi-urbanization through the intermediary variable of land supply structure,
so we adopt the mediation model.

The models estimated will be of the general form:

Yit = c Xit−1 + d Cit + µi + νt (1)

Mit = a Xit−1 + d Cit + µi + νt (2)

Yit = c′ Xit−1 + b Mit−1 + d Cit + µi + νt , (3)

where the dependent variable Yit is the investigated phenomenon (population semi-
urbanization), Xit is one of the independent variables of interest (land finance or land-
motivated investment), and Mit is one of the potential intermediary variables (land price
structure or land area structure). Cit refers to the control variables, including economic
development (pgdp), land resource endowment (nonagro), proportion of non-agricultural
output value (resource), real estate development investment (estate), education resources
(book), and related variables reflecting the unique characteristics of local government
officials. In addition, the entity fixed effect, µi, and the time fixed effect, νt, were added
to control the influence of individual city characteristics and common time trends. At
the same time, in order to overcome the problem of endogeneity, the model used the
one-period-lagged data pertaining to independent variables and intermediary variables.
Although lagging variables cannot completely avoid the endogenous problem [65,66], it
can solve the endogenous problem of the current period to a certain extent. Dormann and
Griffin (2015) suggest that optimal time lags for panel designs should be short [67], so we
adopt only one-period-lagged variables.
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3.2. Variable Selection
3.2.1. Dependent Variable

The concept of population semi-urbanization includes the urban permanent pop-
ulation and its rate of urbanization, the urban registered population and its rate of the
urbanization, the semi-urbanized population and its rate of semi-urbanization. To date,
most scholars have measured the rate of population semi-urbanization using the difference
between the urbanization rate of the permanent population and that of the registered pop-
ulation [46,68,69]. The definition of the rate of population semi-urbanization in geography
textbooks in China is as follows:

the rate of population semi− urbanization =
urban permanent population−the urban registered population

total urban and rural population × 100%

= the urbanization rate of the permanent population

−the urbanization rate of the registered population

Therefore, this paper uses the difference of the two urbanization rates to measure the
rate of population semi-urbanization. Hou (2019) used the ratio of the two urbanization
rates to measure the rate of population semi-urbanization; the higher the ratio of the
urbanization rate of the permanent population to that of the registered population is, the
more serious the population semi-urbanization is [70]. The former is the official definition
of the rate of population semi-urbanization, which is more authoritative. The latter uses
the ratio of the two urbanization rates to measure population semi-urbanization, which can
also well describe the degree of population semi-urbanization, so we use the latter to carry
out the robustness test. However, these two measures also have limitations. For example,
they cannot well describe the immigrants from one urban area to another urban area who
already have urban hukou, because if the immigrants from urban areas do not transfer their
hukou from the original urban area to the new urban area, they will be counted into the
urban permanent population instead of the urban registered population in the new urban
area, and the rate of the population semi-urbanization will be overestimated in the new
urban area.

3.2.2. Independent Variable

Land finance (fiscal): according to the existing literature research and analysis, most
measures of land finance indicators are expressed by land transfer income [36,42,71–74],
because residential and commercial land transfer fee has become one of the main sources
of local governments’ general budgetary income, while some scholars have adjusted the
scale per capita, measuring this by per capita land transfer income [75,76]. We argue that
the absolute scale can better reflect local governments’ comprehensive strength in land
finance, for which reason we used the former to measure land finance. Although the total
value of land transfer incomes is related to land area, local gdp, or population, what we
want to focus on is the government competition behind the land transfer, because it is the
local government that formulates the land transfer strategy. For government competition,
in terms of local economic growth, the local governments would like to pay more attention
to the total value of land transfer incomes instead of per capita land transfer income
and to achieving the maximum value of land transfer incomes. Therefore, we use the
absolute scale.

Land-motivated investment (capital): FDI can reflect a city’s level of the attraction of
its preferential land policies to foreign investment. Xie (2018) and Zhou et al. (2019) used
the proportion of FDI in GDP to measure local governments’ preferential land policies
for the purposes of attracting foreign investment [19,57]. The higher this proportion, the
stronger the competitive edge in attracting foreign investment. Fu and Zhang (2007) used
the ratio of each province’s FDI across China as a whole to express the government’s
preferential land policies for attracting investment, whereby the larger this proportion, the
stronger the competitive edge in terms of attracting foreign investment [77]. This paper
uses the ratio of FDI and GDP of local cities to measure local governments’ preferential land
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policies in terms of attracting foreign investment. Although this proxy measure ignores the
preferential land policies’ driving force for national investment, the main purpose of the
local governments’ preferential land policies is to attract external investment. Therefore,
we choose to focus on FDI, which is also the focus of other scholars when they define
land-motivated investment indicators.

3.2.3. Intermediary Variable

Regarding the measurement of the land supply structure index, two indexes are com-
monly adopted: area and price [51,57,78–82]. The definition of the specific indicators differs
slightly in line with the specific research aim. For example, Yang et al. (2014) measured
the imbalance in the land supply structure using the transfer area size of industrial land
and the proportion of industrial land transferred through an agreement6 between the local
government and foreign enterprises about investing in the locality [51]. Huang et al. (2015)
used China National Lowest Price Standard for Industrial Land Transfer, which is proposed
by the central government as the benchmark to set the price of industrial land [79]. The
standard divides China’s industrial land into 15 grades, and the lowest price standard
for industrial land transfer decreases from 840 yuan/m2 in Grade 1 to 60 yuan/m2 in
Grade 15; also, the industrial land grades of all counties and cities in China are clearly
defined. On this basis, the deviation degree of the price of industrial land is measured and
expressed by “(the transaction price—the lowest price standard) / the lowest price stan-
dard”. Agreement-transfer land always is transferred at a low price; some studies regard
the quantity of agreement-transfer land as that of industrial land or low-price-transfer land.
Li et al. (2016) regarded the proportion of the agreed transfer land area in the total land
transfer as a measure of the imbalance of land supply structure, and use the proportion of
industrial, mining, and storage land in the total transfer area as an alternative indicator,
regarding the proportion of the “new” part of the land transferred by agreement in the
total area of new transferred land as the second alternative indicator [80]. Xie (2018) used
the ratio of the residential land supply area to total land supply area as the proxy variable
of land supply structure distortion [57]. Yu and Cai (2018) measured the land supply struc-
ture by the supply proportion of residential land, industrial land, and infrastructure land,
respectively [81]. Zhang and Yu (2019) used the ratio of the average price of residential
land to the average price of industrial land in order to measure the degree of the land price
distortion index [82].

According to the statistical description of the overall allocation of three types of land
in 105 key7 prefecture-level cities in China, the allocation of industrial land is the most
unstable and features a wide range of fluctuation, with a minimum value of 1.06% of
industrial land proportion in the allocation of three types of land and a maximum of
85.14%, while the average proportion of industrial land is the largest, reaching 30.24% (see
Table 1). As shown in Appendix A, the red line, representing industrial land, lies above
residential and commercial land in most cities. That is to say the supply proportion of
industrial land accounts for the vast majority of the three types of land. In line with this
focus, we measured the imbalance of the land supply structure using the price structure
(price) and area structure (area) indicators, which are here expressed by the ratio of the
average price of residential land to that of industrial land and the ratio of industrial land
area to residential land area.

price structure =
average price of residential land
average price of industrial land

area structure =
industrial land area

residential land area
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Table 1. Statistical description of three types of land supply proportion in a city year.

Observation Number Mean Minimum Maximum Standard Deviation

Commercial land 944 8.55% 0.24% 54.59% 5.54
Residential land 945 22.32% 1.21% 51.77% 9.78
Industrial land 945 30.24% 1.06% 85.14% 30.24

3.2.4. Control Variable

In view of the emergent research results pertaining to population semi-urbanization,
we also added in the following control variables to reduce the bias caused by the omitted
variables: (1) the level of regional economic development (pgdp) expressed by regional
real per capita GDP. Regional economic development is closely related to the level of
population semi-urbanization. For example, in the economically developed areas, there
are often more immigrants from rural areas, and there is always a high level of population
semi-urbanization. Therefore, we added this variable to control its influence on the results.
(2) Land resource endowment (resource): expressed by per capita construction land area.
Cities, with higher per capita construction land areas, may have more land transfer quanti-
ties, which will affect the intermediary variable of the land transfer structure. Therefore,
we added this variable to control its influence on the results. (3) The proportion of non-
agricultural industrial output value (nonagro) expressed by the ratio of the output value
of the secondary and tertiary industries to GDP. There will be more intense government
competition in the cities with developed secondary and tertiary industries, so we added
this variable to control its influence on the independent variables and further reduce its
influence on the results. (4) Investment in real estate development (estate) expressed by the
actual investment in real estate development. Cities with developed real estate investment
activities may have a booming housing market, which indirectly affects population semi-
urbanization by affecting the housing supply. Therefore, we added this variable to control
its influence on the results. (5) Educational resources (book) expressed by the total book
collections of public libraries. Although the use of modern techniques is very widespread
nowadays, many high-quality materials are also retained in the form of books, such as
historical classics, professional books, and teaching materials. The total book collections
of public libraries can reflect the education level of the regional population to a certain
extent, which may indirectly affect the amount of the population of the semi-urbanization.
Therefore, we added this variable to control its influence on the results.

In addition, in order to control for the influence of individual factors on decision-
making behavior, the data pertaining to local government officials’ personal characteristics
were introduced as control variables, including age, education, localization (whether the
officials were appointed from within their local jurisdiction or other cities), and tenure.
Age denotes the actual age of officials; education is measured as follows: 0 = below
undergraduate level, 1 = undergraduate degree, 2 = master’s degree, 3 = doctorate or
above; localization is measured by whether the local officials were promoted locally (1) or
not (0); tenure is measured by the current length of their tenure, whereby if their term of
office dates from January to June, it is calculated from the year of their appointment, and if
this dates from July to December, it is calculated from the following year. In China, local
governments have absolute control over land allocation. The government officials may be
influenced by their personal characteristics in the process of decision-making. For example,
young officials may pursue a more radical policy, while older officials may pursue a more
conservative policy. Therefore, we introduced the control variables of local government
officials’ personal characteristics to eliminate the impact of personal characteristics on the
final results.

3.3. Data Sources and Descriptive Statistics

The observations used for this research comprise 105 key prefecture-level cities in
China from 2007 to 20178. The data regarding the rate of semi-urbanization of the popula-
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tion were drawn from China National Bureau of Statistics (2007–2009, 2011–2017), China
Sixth Census (2010), local statistical yearbook and bulletin (2007–2017), and EPS China
Data (2007–2017). Data pertaining to land finance and land-motivated investment were
taken from China Land Market (2007–2017) and EPS China Data (2007–2017), and missing
data were supplemented by the local statistical yearbook and bulletin (2007–2017). The
data relating to land price structure and land area structure were taken from China Land
Market (2007–2017) and EPS China Data (2007–2017), with missing data supplemented
by the China Land and Resources Statistical Yearbook (2007–2017) and the local statistical
yearbook and bulletin (2007–2017). Personal characteristic data of government officials
were collected from the official websites of each city, and the remaining data were mainly
drawn from the China Urban Statistical Yearbook (2007–2017) and the China Regional Eco-
nomic Statistical Yearbook (2007–2017). This study also applied the interpolation method to
clean the data in cases of records with clear abnormalities. Table 2 presents the descriptive
statistics of the main variables.
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Table 2. Descriptive Statistics of Variables (2007–2017).

Variable Type Variable Name Variable Code Variable Definition Unit Observation
Number Mean Standard

Deviation Minimum Maximum

Dependent
Variable

Rate of population
semi-urbanization semi

Difference between the urbanization
rate of the permanent population and

that of the registered population
% 906 20.60 14.34 0 77.30

Independent
Variable

Government
competition

fiscal Land transfer fees 10 thousand
yuan 985 1,797,499 3,207,666 58 28,000,000

capital Ratio of FDI to GDP - 1155 0.03 0.02 0 0.13

Intermediary
Variable

Land supply
structure

price Ratio of residential land price to
industrial land price - 944 6.15 5.24 1.19 47.26

area Ratio of industrial land area to
residential land area - 945 1.72 1.58 0.07 18.52

Control Variable

City
characteristics

pgdp Per capita GDP yuan/person 1155 54,829.84 35,277.09 8001 467,749

resource Per capita construction land area m2/person 1155 101.64 57.89 9.95 540.18

nonagro Proportion of output value of
secondary and tertiary industries % 1155 91.00 7.37 57.07 99.97

estate Real estate development investment 10 thousand
yuan 1155 4,831,438 6,509,225 17,431 42,400,000

book Total book collections of public
libraries thousand 1155 5123.72 9192.76 193 77,730

Personal
characteristics of

officials

age Age of officials year old 1155 51.83 3.93 41 64

education

Education level of officials: 0 = below
undergraduate, 1 = undergraduate, 2
= master’s degree, 3 = doctorate or

above

- 1155 2.04 0.71 0 3

localization local promotion or not, 1 = yes, 0 = no - 1155 0.36 0.48 0 1

tenure

Actual term of office; if officials’ term
in post dates from January to June, it
is calculated from the current year; if
it began from July to December, it is
calculated from the following year

year 1155 2.62 1.69 0 12

Surrogate Variable
for Robustness

Test

Rate of population
semi-urbanization semi’

Ratio of the urbanization rate of the
permanent population to that of the

registered population
- 906 1.56 0.50 1.00 4.21
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4. Empirical Test Results and Analysis
4.1. Testing the Hypothesis on the Impact of Land Finance on Population Semi-Urbanization

In the panel data model, in order to reduce the influence of endogeneity, this study
took one-period-lag data for the explanatory variables of each regression model. Taking
the land price structure as the intermediary variable to investigate the impact of land
finance on population semi-urbanization, the regression results in Table 3 show that the
increase of land finance brings about population semi-urbanization, and that one standard
deviation of land finance increase will increase the rate of population semi-urbanization by
0.489 standard deviation (see Group (1.1) with control variables), which is significant at the
level of 1%. One standard deviation of land finance increase will increase the price ratio of
residential land to industrial land by 0.424 standard deviation (see Group (2.1) with control
variables), which is also significant at the 1% level. However, when the land price structure
is used as an intermediary variable and introduced into the Group (1.1) for regression
purposes, the effect of land finance on the semi-urbanization of the population is not
significant (see Group (3.1) with control variables); instead, it is the land price structure that
affects the latter, indicating a full mediation effect. The coefficient of land price structure is
0.294, which is significant at the level of 1%, thus verifying Hypothesis 1 that land finance
affects population semi-urbanization totally through the intermediary variable of land
price structure.

Table 3. Regression results of land finance→ land structure→ population semi-urbanization.

Group without Control
Variables

Taking Land Price Structure as Intermediary Variable Taking Land Area Structure as Intermediary Variable

(1.1) (2.1) (3.1) (1.2) (2.2) (3.2)

Semi Mismatch
(Price) Semi Semi Mismatch

(Area) Semi

fiscal 1.021 *** 0.954 *** 0.353 1.021 *** −0.471 *** 0.372
(0.128) (0.126) (0.256) (0.128) (0.082) (0.255)

mismatch(price) 0.317 ***
(0.07)

mismatch(area) −0.536 ***
(0.121)

_cons 7.266 *** −6.23 *** 14.326 *** 7.266 *** 8.026 *** 16.824 ***
(2.047) (1.696) (3.575) (2.047) (1.107) (3.591)

Observations 823 744 574 823 742 574

Group with Control
Variables

Taking Land Price Structure as Intermediary Variable Taking Land Area Structure as Intermediary Variable

(1.1) (2.1) (3.1) (1.2) (2.2) (3.2)

Semi Mismatch
(Price) Semi Semi Mismatch

(Area) Semi

fiscal 0.489 *** 0.424 *** 0.352 0.489 *** −0.415 *** 0.339
(0.173) (0.157) (0.273) (0.173) (0.093) (0.272)

mismatch(price) 0.294 ***
(0.072)

mismatch(area) −0.547 ***
(0.12)

pgdp 1.875 ** 1.255 ** 2.187 ** 1.875 ** 0.355 2.529 **
(0.919) (0.552) (1.022) (0.919) (0.347) (1.016)

nonagro 0.095 0.022 0.293 * 0.095 −0.01 0.319 *
(0.136) (0.066) (0.167) (0.136) (0.069) (0.167)

resource 0.929 −0.167 1.292 0.929 0.242 0.868
(0.753) (0.56) (1.038) (0.753) (0.337) (1.03)

estate −0.047 0.725 ** −1.335 ** −0.047 −0.395 * −1.349 **
(0.557) (0.347) (0.677) (0.557) (0.216) (0.674)

book 1.219 *** 0.015 1.158 ** 1.219 *** 0.157 1.148 **
(0.465) (0.289) (0.537) (0.465) (0.173) (0.535)

age 0.086 0.036 0.04 0.086 −0.011 0.051
(0.055) (0.036) (0.062) (0.055) (0.019) (0.062)

education 0.084 0.56 *** 0.232 0.084 0.081 0.359
(0.263) (0.18) (0.314) (0.263) (0.097) (0.311)

tenure −0.12 −0.076 −0.056 −0.12 −0.009 −0.052
(0.098) (0.063) (0.102) (0.098) (0.033) (0.101)
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Table 3. Cont.

Group with Control
Variables

Taking Land Price Structure as Intermediary Variable Taking Land Area Structure as Intermediary Variable

(1.1) (2.1) (3.1) (1.2) (2.2) (3.2)

Semi Mismatch
(Price) Semi Semi Mismatch

(Area) Semi

local 0.513 −0.084 0.702 0.513 −0.218 0.757
(0.438) (0.286) (0.504) (0.438) (0.156) (0.501)

_cons −32.333 *** −27.845 *** −33.892 ** −32.333 *** 8.382 −35.823 **
(11.209) (5.618) (13.971) (11.209) (5.622) (13.921)

Observations 823 741 574 823 742 574

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors are shown in parentheses.

When the land area structure is applied as an intermediary variable to investigate the
impact of land finance on the semi-urbanization of the population, the increase in land
finance reduces the land area structure (see Group (2.2) with control variables); that is, the
ratio of industrial land area to residential land area decreases, and the decrease in this ratio
increases the rate of population semi-urbanization. Thus, Hypothesis 2 is not supported.
This then leads to the questions of why the ratio of industrial land area to residential land
area does not rise with the increase of land revenue, and why the decline of this ratio
pushes up the population semi-urbanization rate. To engage with these questions, we
undertook further analysis.

Without considering the influence of other factors, in order to attract a large amount
of investment, local governments in China tend to supply industrial land at a low price,
but the land resources are limited. This strategy thus squeezes the supply of residential
land, makes residential land scarce, and increases the income yielded by the residential
land transfer in order to compensate for the loss incurred by transferring industrial land
at a low price, ultimately increasing the total income obtained through the land transfer.
We can regard this process as the stage of temporary increase (whereby total land transfer
income increases in line with the increase of industrial land before the saturation point,
see Figure 4). However, with the blind expansion of the supply of industrial land, the
government’s optimal land sale strategy fails after reaching the saturation point. The
income from the transfer of residential land is not robust enough to compensate for the loss
caused by the low supply price of industrial land, and the total land transfer income thus
decreases with the increase in industrial land area. We can regard this process as the period
of decline (whereby total land transfer income declines with the increase of industrial land
after the saturation point has been reached, see Figure 4). Hypothesis 2 is proposed with
regard to the period of increase: when the income from the land transfer increases, the
area of industrial land increases, and the ratio of industrial land area to residential land
area also increases. However, the actual situation that occurs in practice is contrary to
Hypothesis 2, whereby the actual situation was the case in the period of decline, when
the industrial land transfer area exceeded the saturation point and the total land transfer
income decreased. We thus propose the following possible explanation: in order to increase
the income derived from land transfer, the local government may extend the supply of
residential land after the saturation point is reached, whereby the ratio of industrial land
area to residential land area decreases. However, the purpose of the government’s move
is not to reduce house prices. With the continuous influx of immigrants from rural areas
into cities, but without the problem of settlement being solved, the rate of population
semi-urbanization continues to rise.



Land 2021, 10, 1371 16 of 29

Land 2021, 10, 1371 15 of 29 
 

finance reduces the land area structure (see Group (2.2) with control variables); that is, the 
ratio of industrial land area to residential land area decreases, and the decrease in this 
ratio increases the rate of population semi-urbanization. Thus, Hypothesis 2 is not sup-
ported. This then leads to the questions of why the ratio of industrial land area to residen-
tial land area does not rise with the increase of land revenue, and why the decline of this 
ratio pushes up the population semi-urbanization rate. To engage with these questions, 
we undertook further analysis. 

Without considering the influence of other factors, in order to attract a large amount 
of investment, local governments in China tend to supply industrial land at a low price, 
but the land resources are limited. This strategy thus squeezes the supply of residential 
land, makes residential land scarce, and increases the income yielded by the residential 
land transfer in order to compensate for the loss incurred by transferring industrial land 
at a low price, ultimately increasing the total income obtained through the land transfer. 
We can regard this process as the stage of temporary increase (whereby total land transfer 
income increases in line with the increase of industrial land before the saturation point, 
see Figure 4). However, with the blind expansion of the supply of industrial land, the 
government’s optimal land sale strategy fails after reaching the saturation point. The in-
come from the transfer of residential land is not robust enough to compensate for the loss 
caused by the low supply price of industrial land, and the total land transfer income thus 
decreases with the increase in industrial land area. We can regard this process as the pe-
riod of decline (whereby total land transfer income declines with the increase of industrial 
land after the saturation point has been reached, see Figure 4). Hypothesis 2 is proposed 
with regard to the period of increase: when the income from the land transfer increases, 
the area of industrial land increases, and the ratio of industrial land area to residential 
land area also increases. However, the actual situation that occurs in practice is contrary 
to Hypothesis 2, whereby the actual situation was the case in the period of decline, when 
the industrial land transfer area exceeded the saturation point and the total land transfer 
income decreased. We thus propose the following possible explanation: in order to in-
crease the income derived from land transfer, the local government may extend the sup-
ply of residential land after the saturation point is reached, whereby the ratio of industrial 
land area to residential land area decreases. However, the purpose of the government’s 
move is not to reduce house prices. With the continuous influx of immigrants from rural 
areas into cities, but without the problem of settlement being solved, the rate of population 
semi-urbanization continues to rise. 

 
Figure 4. Relationship between land transfer income and industrial land area. Figure 4. Relationship between land transfer income and industrial land area.

4.2. Testing the Hypothesis Regarding the Effect of Land-Motivated Investment on Population
Semi-Urbanization

Based on the regression results in Table 4, it can be seen that land-motivated invest-
ment leads to population semi-urbanization, and that one standard deviation of investment
increase will increase the rate of population semi-urbanization by 0.25 standard deviation
(see Group (1.3) with control variables), which is significant at the level of 10%. One
standard deviation of land-motivated investment increase will increase the price ratio of
residential land to industrial land by 0.217 standard deviation (see Group (2.3) with control
variables), significant at the 1% level. When the land price structure is introduced into
the Group (1.3), one standard deviation of land price structure increase will increase the
rate of population semi-urbanization by 0.157 standard deviation (see Group (3.3) with
control variables), which is significant at the 5% level. The impact of land-motivated
investment on population semi-urbanization also remains significant. The overall pro-
cess of population semi-urbanization caused by land-motivated investment through the
intermediary variable of land price structure represents a partial mediation effect, thus sup-
porting Hypothesis 3 that land-motivated investment affects population semi-urbanization
through the intermediary variable of land price structure, and the effect level of mediating
effect is 13.63%9, meaning that 13.63% of the impact of land-motivated investment on
population semi-urbanization will be transferred through the intermediary variable of land
price structure.

Taking the land area structure as the intermediary variable, the regression result
indicates that one standard deviation of land area structure increase will increase the
rate of population semi-urbanization by 0.049 standard deviation (see Group (2.4) with
control variables), which is significant at the level of 10%. When the land area structure
is introduced into the model (1.4), one standard deviation of land area structure increase
will increase the rate of population semi-urbanization by 0.606 standard deviation (see
Group (3.4) with control variables), which is significant at the level of 1%. The impact of
land-motivated investment on population semi-urbanization remains significant, implying
a partial mediation effect and verifying Hypothesis 4 that land-motivated investment affects
population semi-urbanization through the intermediary variable of land area structure,
and the effect level of mediating effect is 11.88%10, meaning that 11.88% of the impact of
land-motivated investment on population semi-urbanization will be transferred through
the intermediary variable of land area structure.
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Table 4. Regression results of land-motivated investment→ land structure→ population semi-urbanization.

Group without Control
Variables

Taking Land Price Structure as Intermediary Variable Taking Land Area Structure as Intermediary Variable

(1.3) (2.3) (3.3) (1.4) (2.4) (3.4)

Semi Mismatch
(Price) Semi Semi Mismatch

(Area) Semi

capital 0.404 *** 0.355 *** 0.326 ** 0.404 *** 0.038 0.331 **
(0.144) (0.082) (0.138) (0.144) (0.03) (0.137)

mismatch(price) 0.208 ***
(0.071)

mismatch(area) 0.726 ***
(0.173)

_cons 20.661 *** 5.945 *** 19.891 *** 20.661 *** 1.751 *** 19.899 ***
(0.188) (00.463) (0.467) (0.188) (0.085) (0.356)

Observations 918 835 743 918 875 744

Group with Control
Variables

Taking Land Price Structure as Intermediary Variable Taking Land Area Structure as Intermediary Variable

(1.3) (2.3) (3.3) (1.4) (2.4) (3.4)

Semi Mismatch
(Price) Semi Semi Mismatch

(Area) Semi

capital 0.25* 0.217 *** 0.282 ** 0.25 * 0.049 * 0.292 **
(0.14) (0.08) (0.14) (0.14) (0.03) (0.138)

mismatch(price) 0.157 **
(0.074)

mismatch(area) 0.606 ***
(0.184)

pgdp 2.188 ** 0.835 * 2.24 ** 2.188 ** 0.85 *** 1.982 *
(0.934) (0.498) (1.049) (0.934) (0.222) (1.048)

nonagro 0.082 0.058 0.144 0.082 0.011 0.12
(0.149) (0.057) (0.19) (0.149) (0.037) (0.189)

resource 0.7 −0.226 0.077 0.7 0.316 −0.119
(0.768) (0.505) (1.039) (0.768) (0.217) (1.033)

estate 0.264 1.075 *** −0.656 0.264 −0.114 −0.456
(0.555) (0.294) (0.669) (0.555) (0.135) (0.662)

book 0.769 0.105 −0.133 0.769 0.131 −0.32
(0.5) (0.263) (0.545) (0.5) (0.117) (0.543)

age 0.135 ** 0.027 0.116 * 0.135 ** 0.011 0.111 *
(0.057) (0.032) (0.06) (0.057) (0.013) (0.06)

education 0.294 0.341 ** 0.432 0.294 0.047 0.41
(0.266) (0.159) (0.301) (0.266) (0.063) (0.299)

tenure −0.143 −0.053 −0.101 −0.143 −0.062 *** −0.065
(0.1) (0.057) (0.104) (0.1) (0.023) (0.104)

local 0.83 ** −0.053 0.911 ** 0.83 ** −0.023 0.94 **
(0.42) (0.242) (0.456) (0.42) (0.097) (0.452)

_cons −30.792 ** −26.076 *** −13.65 −30.792 ** −9.853 *** −9.187
(12.205) (5.123) (16.14) (12.205) (3.058) (16.13)

Observations 916 833 741 916 873 742

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors are shown in parentheses.

4.3. Robustness Test

In this study, we applied the method of replacing the dependent variable in order
to test the robustness of the results. Under the control of the other variables remaining
unchanged, the dependent variable semi (the difference between the urbanization rate of
permanent residents and that of the registered population) was replaced by the dependent
variable semi’ (the ratio of the urbanization rate of permanent residents to that of the
registered population). According to the regression results in Tables 5 and 6, the empirical
results after replacing the dependent variables are, essentially, consistent with the previous
regression results, meaning that the results presented in this paper are robust and can
provide a preliminary benchmark for future related research.
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Table 5. Robustness test results of the impact of land finance on population semi-urbanization.

Group

Taking Land Price Structure as Intermediary Variable Taking Land Area Structure as Intermediary Variable

(1.1’) (2.1’) (3.1’) (1.2’) (2.2’) (3.2’)

Semi’ Mismatch
(Price) Semi’ Semi’ Mismatch

(Area) Semi’

fiscal 0.02 ** 0.424 *** 0.007 0.02 ** −0.391 *** 0.006
(0.008) (0.157) (0.013) (0.008) (0.093) (0.012)

mismatch(price) 0.006 **
(0.003)

mismatch(area) −0.032 ***
(0.005)

control variable control control control control control control
_cons 0.71 −28.166 *** 0.901 0.71 9.408 0.899

(0.489) (5.932) (0.622) (0.489) (6.065) (0.607)
Observations 774 733 578 774 734 579

*** p < 0.01, ** p < 0.05. Standard errors are shown in parentheses.

Table 6. Robustness test results of the impact of land-motivated investment on population semi-urbanization.

Group

Taking Land Price Structure as Intermediary Variable Taking Land Area Structure as Intermediary Variable

(1.3’) (2.3’) (3.3’) (1.4’) (2.4’) (3.4’)

Semi’ Mismatch
(Price) Semi’ Semi’ Mismatch

(Area) Semi’

capital 0.026 ** 0.217 *** 0.037 *** 0.026 ** 0.049 * 0.03 ***
(0.01) (0.08) (0.011) (0.01) (0.03) (0.011)

mismatch(price) 0.006 *
(0.003)

mismatch(area) 0.032 ***
(0.008)

control variable control control control control control control
_cons 0.247 −26.076 *** 1.612 ** 0.247 −9.853 *** 1.225 *

(0.499) (5.123) (0.703) (0.499) (3.058) (0.625)
Observations 906 833 687 906 873 765

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors are shown in parentheses.

5. Conclusions and Discussion

Based on land transfer data in 105 cities in China from 2007 to 2017, and combining
cities’ permanent population data and registered population data, this paper examines
the impact of land supply structure on the semi-urbanization of the population under
conditions of local government competition. The results show that: (1) land finance affects
the rate of population semi-urbanization through the land price structure. The higher the
land transfer income is, the more imbalanced the land price structure will be, which in
turn leads to the intensification of population semi-urbanization. (2) While land finance
affects the semi-urbanization of the population through the land area structure, this impact
is not consistent with the hypotheses proposed. In light of the latter, we undertook a
further exploration, concluding that the local governments’ land sale strategy exceeds the
saturation point of the total land transfer income reaching its possible maximum with the
increase of industrial land. After that point is exceeded, the total land transfer income
will decrease with the increase in industrial land. In order to improve their land transfer
income, local governments will increase the supply of residential land accordingly, but
not with the main purpose of reducing housing prices. The latter means that house prices
remain high, which, coupled with the growing floating agricultural population moving
from rural areas to cities, but not being completely integrated in cities, means that the
rate of population semi-urbanization continues to rise. (3) Land-motivated investment
affects population semi-urbanization through the land price structure. The stronger the
attraction of preferential land policies to foreign investment is, the more imbalanced the
land price structure will be, and the greater the degree of population semi-urbanization will
be. (4) Land-motivated investment affects population semi-urbanization in terms of the
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land area structure. The stronger the ability of preferential land policies to attract foreign
investment is, the more imbalanced the land area structure will be, and the greater the
degree of population semi-urbanization will be.

The results of this paper indicate that, first, revenue-driven land finance and land-
motivated investment have led to an imbalance in the land supply structure, which then
further exacerbated the semi-urbanization of the population in China. Although Chinese
governments are trying to ease restrictions concerning households in urban areas11, the
problem of population semi-urbanization has not been adequately addressed by the land
intervention dynamics under local government competition, particularly in terms of achiev-
ing performance indicators. Clarifying the influence mechanism of such competition and
the land supply structure on population semi-urbanization may thus be seen as useful to
furthering the understanding of population semi-urbanization in China. In addition, it
provides a whole new perspective for solving the problem of population semi-urbanization.

Nevertheless, this study presents only a preliminary exploration. There remain fur-
ther aspects to be studied, such as whether the personal characteristics of government
officials will play a regulatory role in this process. When the land sale strategy reaches
its optimal level, will the local government relax the supply of residential land? Will the
phenomenon of population semi-urbanization be alleviated? Considering the massive
population loss in China’s three northeast provinces in recent years, what kind of impact
will this phenomenon bring to China’s overall semi-urbanization of the population?
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Figure A1. Supply of three types of land in 105 key prefecture-level cities in China from 2009 to 2017. 
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Figure A1. Supply of three types of land in 105 key prefecture-level cities in China from 2009 to 2017.



Land 2021, 10, 1371 26 of 29

Notes
1 The urban–rural dualism in the People’s Republic of China was codified in 1958 with the issue of the Regulations on Registration

(Hukou Policy), one fundamental social and political–institutional arrangement in China. The hukou can be transferred in the
process of rural–urban migration, but such a transfer exerts a significant influence on the pace of urbanization and regional
development in contemporary China.

2 While the Hukou Policy is the immediate cause of the phenomenon of population semi-urbanization, it is not the root cause.
3 The definition of the rate of population semi-urbanization, as derived from geography textbooks in China, refers to the difference

between the urbanization rate of the permanent population and that of the registered population. The permanent population
refers to the people who have lived in the place of residence for more than half a year, and the registered population refers to
the people who have registered permanent residence with the public security household registration authority in the place of
residence.

4 We guess that the sudden drop in 2015 may be related to the Hukou Policy introduced in 2014. “Under the plan, China will
completely remove restrictions concerning households in towns and small cities”. Such plan certainly led to a significant increase
in the number of registered residents in the short term, so the rate of population semi-urbanization suddenly dropped in 2015.
The sudden rise in 2020 may be related to the China Seventh Census. The data of the urbanization rate of the permanent
population in 2020 is from the China Seventh Census; this census is a comprehensive survey and conducted every ten years,
which greatly reduces the probability of under-reporting. This means that the urban permanent population that was originally
misreported was counted in the China Seventh Census, so the rate of population semi-urbanization increased in 2020.

5 Tax-sharing reform was implemented in 1994 in China, dividing tax into three types: central tax, local tax, and shared tax. After
the tax-sharing reform, 100% consumption tax and 75% of VAT belong to the central government. As a direct result of the
tax-sharing reform, the proportion of local fiscal revenue in the national total fiscal revenue dropped rapidly from 78% in 1993 to
44.3% in 1994, which caused a huge impact on local fiscal pressure. At the same time, the ratio of local governments’ revenue to
expenditure has been maintained at about 70%, and the tax-sharing reform has formed a financial gap of almost 30% of local
governments.

6 Agreement assignment can specify matters related to enterprise investments other than the price and can well specify the interests
between the enterprise and the government, while other transfer ways, such as bidding transfer or auction sale, cannot be well
applied to this kind of transaction. However, agreement transfer’s operation process is often not under supervision; only a few
developers have the opportunity to negotiate with the transferor, and this kind of transaction is usually in a “black box”. As a
result, better developers without relevant information are excluded from the transaction.

7 The 105 key cities are representative cities selected by China central government based on different levels of economic develop-
ment, and these cities cover the eastern, middle, and western regions, which can comprehensively reflect the urban development
level in China.

8 We limited this research from 2007 to 2017, because the data during this period are relatively complete, and EPS China Data has
not published most of the related data after 2017.

9 As mentioned in Section 3.1, the effect level of mediating effect is often measured by ab/c or ab/c’; here, it is ab/c, i.e., 0.217 ×
0.157/0.25 = 13.63%.

10 As mentioned in Section 3.1, the effect level of mediating effect is often measured by ab/c or ab/c’; here, it is ab/c, i.e., 0.049 ×
0.606/0.25 = 11.88%.

11 “Under the plan, China will completely remove restrictions concerning households in towns and small cities, gradually ease
restrictions in mid-sized cities, and set reasonable conditions for people settling in big cities.”—China Introduces Guidelines for
Household Registration Reform (Link: http://english.www.gov.cn/news/news_release/2014/08/23/content_281474983030658.
htm, accessed on 20 November 2021).
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