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Abstract: Industrial transformation and upgrading is a key variable for developing countries to
become developed countries. In China’s institutional environment, the central government’s deci-
sions regarding the spatial allocation of land resources cause a differentiation in the evolution of
industrial structures and formats among regions, generating significant impacts on urban industrial
transformation and upgrading (UITU), with important policy implications. Using panel data from
276 prefecture-level cities in China from 2007 to 2019, this study constructs a spatial panel econometric
model and a mediating effect model to reveal how land spatial misallocation (LSM) affects UITU.
The results show that, LSM is not conducive to UITU, and this adverse effect is greater in cities with
a relative land supply shortage than in cities with a relative land supply surplus. Further research
finds that the LSM caused by the relative land supply shortage affects the UITU mainly through
intermediate mechanisms that crowd out the investments and financing for real industries and inhibit
residents’ demand and innovation, and the LSM caused by the relative land supply surplus affects
the UITU mainly through intermediate mechanisms that enhance the survival of low-end industries
and disrupt the institutional environment. From these findings, this study not only puts forward
specific policy recommendations for optimizing the allocation of land resources in China to promote
UITU, but also discusses the implications for related research and practice in other countries.

Keywords: land management; land economy; land use; spatial misallocation; industrial transforma-
tion and upgrading; impact; intermediate mechanism

1. Introduction

Industrial transformation and upgrading are critical to the development of modern
society. Many countries in the world adopted various measures to adjust their industrial
structure to achieve sustainable development [1–3]. As China’s economy gradually shifts
from a stage of high-speed growth to a stage of high-quality development, promoting urban
industrial transformation and upgrading (UITU) gradually became one of the government’s
priorities and a focus of attention for scholars and policymakers [4]. With regard to
achieving UITU, development economics argues that the two important driving forces
are technological innovation and resource allocation [5]. For example, some studies noted
that the main forces driving UITU in developed countries are the allocation of human
capital in a market-oriented manner and scientific and technological progress [6], and other
studies focused on the influence of factors such as resource endowment [7], marketization
level [2], openness to the outside world [8,9], policy environment [10,11], fiscal and financial
policies [12,13], and human capital level [14,15] on UITU. UITU is inevitably shaped and
promoted by the abovementioned factors. However, the existing research on UITU does not
adequately address resource allocation in China’s institutional environment. In particular,
research on the impact of land resource allocation on UITU is lacking. In fact, in China’s
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institutional environment, UITU also cannot be achieved without the optimal allocation of
land factors based on the situation by a competent government.

Market-oriented reform in China followed a “progressive” path. Government inter-
ventions in and regulation of resource allocation are common, especially in the allocation
of land resources. Due to the government’s monopoly on land supply, management based
on quota allocations has very obvious nonmarket characteristics [16]. The government’s
decisions regarding land resource allocation can drive the evolution of the industrial struc-
ture and format and exert an important impact on UITU. Since the turn of the 21st century,
as regional “balanced development” is one-sidedly understood as the “uniform distribu-
tion” of economic aggregates among regions, the Chinese central government adjusted the
spatial allocation of economic resources through the implementation of strategies, such as
the development of western China and central China [17]. Regarding land resources, the
central government implemented a land supply policy that favors the central and western
regions [17,18], in turn leading to the formation of population–land spatial misallocation
(LSM) and capital-LSM, triggering a series of economic and social problems. For example,
population-LSM increased housing prices in the eastern region, hindered the inflow of
labor [18,19], and caused some new cities in the central and western regions to become
“empty cities” and “ghost cities” [17]. Capital-LSM led to the failure of the eastern region
to make full use of the effect of economies of scale and a significant decline in total factor
productivity (TFP) [20], and the central and western regions used land as collateral to build
new cities, resulting in a large number of idle industrial parks and high local government
debt [21,22]. As a highly comprehensive characterization of the evolution of economic
development, the abovementioned problems in multiple dimensions, such as housing
prices, labor force, and TFP, are essentially the external manifestation of the hindrance
of UITU.

Since the pioneering study of resource misallocation by Hsieh and Klenow [5], the
research topic of resource misallocation received increasing attention. For land resources,
the existing literature mainly focuses on the analysis of the manifestations and causes of
land resource misallocation. Regarding the manifestations of land resource misallocation,
existing studies focus on the analysis of the misallocation of construction land between
urban and rural areas, between cities, and between different uses and industries [23–25].
Regarding the causes of misallocation, existing studies mainly offer explanations from the
perspectives of government intervention, government competition, fiscal decentralization,
promotion assessments, land systems, and economic development [16,25–28]. However,
the existing literature does not adequately investigate the economic impact of land resource
misallocation, with only a small number of studies on this topic [24,29]. Huang and
Du, Fan et al. conclude that the misallocation of land resources is manifested as low-
price excessive transfer of industrial land and high-price restricted transfer of commercial
and residential land by local governments, which significantly inhibits the development
of productive and high-end service industries and is an important factor limiting the
upgrading of the industrial structure [18,30]; some research finds that local governments’
land supply strategy of transferring industrial land at low prices and commercial land at
high prices leads to a misallocation of land resources between industries, which to some
extent aggravates environmental pollution, reduces urban innovation capacity and leads to
the loss of industrial green total factor productivity [29,31,32].

In general, existing studies conducted useful investigations of the economic impact of
land resource misallocation, but there are still some shortcomings. First, the factors (e.g.,
industrial structure, environmental pollution, innovation, and green development) exam-
ined by relevant studies are only related to the driving forces or performance of industrial
transformation and upgrading. As a highly comprehensive and critical description of the
evolution of urban economic development, industrial transformation and upgrading are
more typical. Focusing on the impact of land resource misallocation on industrial trans-
formation and upgrading can provide policy implications more directly and effectively.
Second, and more importantly, the misallocation of land resources targeted by existing
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studies essentially stems from the misallocation of land resources among industries caused
by local governments’ distortion of industrial, commercial, and residential land prices
under financial and promotion incentives. However, it should be recognized that the
misallocation among industries is only one aspect of the misallocation of land resources.
Under the institutional policies governing the planned control of construction land quota,
the misallocation among industries is, in fact, a local misallocation caused by the distorted
land supply behavior of local governments under the condition that the total city-level
quota for planned allocation is fixed. Therefore, it is more important to take a higher-level
research perspective and study the economic impact of the spatial misallocation of land
resources between cities than to study the impact of the misallocation of land resources
among industries within cities.

In view of the above deficiencies, the present study focuses on the impact of LSM on
UITU and characterizes the specific mechanism of this impact. This study is novel because
of the following three aspects: First, this study extends the research perspective of UITU
to land resource allocation and, on this basis, enriches the relevant research on resource
allocation as an important driving factor for industrial transformation and upgrading
while extending resource allocation to the field of government-led land resource allocation
with Chinese characteristics. Second, this study enriches the theory of land resource
mismatch, divides the spatial mismatch of land resources between cities into two types
(areas of excess and areas of shortage), and discusses the effects of each type on industrial
transformation and upgrading, respectively. Last, this study investigates the mechanisms
of the impacts of differentiated LSM on UITU based on different types of misallocation
regions in order to provide practical operational paths and policy implications for the
use of land resource allocation policies to promote UITU. Based on the above, this study
first establishes a theoretical analysis framework for the impact of land resource spatial
misallocation on UITU, then constructs a spatial panel data model and a mediating effect
model based on the panel data of 276 prefecture-level cities from 2007 to 2019 in order to
analyze impact mechanisms and conduct robustness tests, and finally proposes relevant
policy recommendations based on the research results and findings.

2. Theoretical Analysis and Research Hypotheses

Industrial transformation and upgrading is a complex system that addresses the trans-
formation of development driving forces, the optimization of economic structures, and
improvements in the quality and efficiency of development results [1,33]. LSM can impact
UITU by acting on these three dimensions. Specifically, cities with a relative land supply
surplus are mainly concentrated in the central and western regions due to preferential
policy arrangements. For cities in these regions, LSM may adversely impact their UITU
through mechanisms that enhance the survival of low-end industries and disrupt the
institutional environment. In terms of enhancing the survival of low-end industries, the
acquisition of sufficient land supply provides a prerequisite for local governments to use
land supply as an important policy instrument to promote economic growth. These cities
face great difficulties in attracting investments due to disadvantages with respect to geo-
graphical location and industrial base. Under pressure to grow economically, “attracting
investments with land transfers” became a policy option commonly adopted by local gov-
ernments, which, based on their monopolistic position, generally tend to adopt strategies
such as lowering prices, providing massive and excessive land supply, and subsidizing
infrastructure construction to provide numerous favorable conditions for the establishment
and survival of enterprises [30]. Under such circumstances, many low-end industries,
that should be eliminated, survive due to distorted land prices [34]. More seriously, the
too low threshold for attracting investments leads to the repeated construction of low-
end industries, which enhances the structural rigidity of low-end urban industries and
forms path dependence [34]. In turn, it is difficult to optimize the industrial structure and
improve development performance, forming a significant obstacle to UITU. In terms of
disrupting the institutional environment, industrial transformation and upgrading are
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inseparable from the guidance and promotion of resource allocation and technological
progress by effective market mechanisms and a good institutional environment [5]. The
economic development models of “attracting investments with land transfers” and “seek-
ing development with land transfers,” which are mainly administrative interventions by
local governments, weakened the role of the market mechanism and, to a certain extent,
shaped an institutional environment that encourages rent-creating and rent-seeking be-
haviors [16,35]. This institutional environment has an important impact on the choice of
business strategies by enterprises, which are faced with a choice regarding how to enhance
corporate performance: long-cycle, high-risk innovation, industrial transformation and
upgrading, or unproductive rent-seeking behavior. Undoubtedly, some enterprises will
choose to improve their performance through rent-seeking behavior under the influence of
risk aversion [36]. This situation leads to three adverse consequences [20,34,36,37]. First, the
production of innovation outcomes is reduced and delayed accordingly due to a reduction
in enterprise innovation activities. Second, the expenditure generated by unproductive
rent-seeking activities has a crowding-out effect on expenditures on innovation activities.
Third, unproductive rent-seeking activities have a self-reinforcing quality and are obvi-
ously path-dependent, and incorrect implementation of rent-seeking activities to improve
corporate performance may lead to more widespread rent-seeking activities. Under the
combined effect of the above three forces, it is difficult to transform the driving force of
regional development and improve development performance, constituting a significant
obstacle to UITU.

Cities with a relative land supply shortage are mainly concentrated in the eastern
region. For these cities, the relative land supply shortage is attributed to strict control,
and LSM may have an adverse impact on UITU through mechanisms that crowd out
investments and financing for real industries and inhibit residents’ demand and innova-
tion [4,38,39]. Specifically regarding the crowding out of investments and financing for
real industries, cities in the eastern region have strong population attraction, large popula-
tion inflows, and a strong demand for real estate because of factors such as employment
opportunities, income level, consumption diversity, and quality of public services. Against
the backdrop of a land supply shortage, there is a serious conflict between supply and de-
mand for real estate, leading to a pronounced trend of increasing real estate prices [4,38,39].
The profit margin for the real estate industry is significantly higher than that for real in-
dustries. As a result of the difference in profit margin, a large amount of capital flows
into the real estate industry, leading to two adverse consequences [21,22,40]. First, the
real estate industry is not a technology-intensive industry, has very limited innovation
capacity, and is not a source of technological progress. A large amount of investment into
the real estate industry diminishes the innovation capacity and hinders the technological
progress of society. Second, financing for the real estate industry is easily favored because
reliable and valuable fixed assets are used as collateral. In the case of limited total capital,
the increase in real estate financing inevitably crowds out the financing for real industries,
causing investment and financing difficulties for real industries, leading to the premature
slowdown of the development of real industries, causing the hollowing out of the industrial
structure, deteriorating resource allocation for society, and hindering improvements in
the TFP. Under the combined effect of the above two forces, it is difficult to optimize the
regional industrial structure and improve development performance, which is a significant
obstacle to UITU. Regarding the inhibition of residents’ demand and innovation, the
high real estate prices caused by LSM change the consumption and investment behavior
patterns of residents, leading to two adverse consequences [18,41]. First, as the growth of
residents’ income does not match the increase in housing prices, the increase in housing
prices leads to a significant increase in urban living costs, which in turn inhibits the de-
mand for goods and services; the sluggish demand will directly affect the development of
real industries. Second, in the context of high real estate prices, the inelastic demand for
housing forces residents to save for purchasing a home and making mortgage payments,
which reduces their willingness to participate (or invest) in high-risk innovation and en-



Land 2022, 11, 1630 5 of 22

trepreneurial activities, thereby affecting the overall urban innovation and entrepreneurial
capacity at the aggregate level. Under the combined effect of the above two forces, it is
difficult to transform the driving force of regional development and improve development
performance, creating a significant obstacle to UITU.

The theoretical analysis framework of this study is provided in Figure 1. LSM can
adversely affect UITU through multiple paths, which, however, differ significantly for cities
with a relative surplus and relative shortage of land supply. In view of this difference, two
research hypotheses are proposed for the impact outcome and impact mechanism dimen-
sions:
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Figure 1. Theoretical analysis framework.

Hypothesis 1: In the impact outcome dimension, LSM has a significant negative impact on UITU.

Hypothesis 2: In the impact mechanism dimension, for cities with a relative land supply surplus,
LSM has a negative impact on UITU mainly through intermediate mechanisms that enhance
the survival of low-end industries and disrupt the institutional environment; for cities with a
relative land supply shortage, LSM has a negative impact on UITU mainly through intermediate
mechanisms that crowd out investments and financing for real industries and inhibit residents’
demand and innovation.
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3. Model Construction and Data Collection
3.1. Econometric Analysis of the Impact Outcome Dimension: A Spatial Panel Model

The UITU process does not occur and evolve in isolation. Through the industrial
transfer and innovation spillover between cities [7,10], the industrial transformation and
upgrading of one city will influence that of other cities. In other words, there is an inter-
active influence on the industrial transformation and upgrading between cities. In view
of this interaction, a traditional econometric model based on the premise that individuals
are independent of each other is not applicable to the analysis in this study, and a spatial
econometric model is needed to include the interactive influence into the range of inves-
tigation. According to related research [7,10,42,43], a generalized spatial Durbin model
(SDM) is constructed for testing and analysis:

UITUit = β0 + β1W ×UITUit + β2LSMit + β3W × LSMit + β4Controlsit + β5W × Controlsit + εit (1)

where UITU is the explained variable, which is the UITU index; LSM is the core explanatory
variable, which is the degree of LSM; W is the spatial weight matrix, which is used to reflect
the mechanism of the interactive influence of industrial transformation and upgrading
between cities; controls is a set of control variables, used to control the main influencing
factors of UITU; β0 is a constant; β1, β2, and β3 are the coefficient of the spatial lag term of
the explained variable, the coefficient of the core explanatory variable, and the coefficient
of the spatial lag term of the core explanatory variable, respectively; β4 and β5 are two
vectors, which are the coefficients of a series of control variables and the coefficients of
the spatial lag term of the control variables, respectively; i and t denote city and year,
respectively; and ε is the residual term. Notably, according to the new economic geography
theory, the mechanisms of industrial transfer and innovation spillover that lead to the
interactive influence of industrial transformation and upgrading between cities are closely
related to geographical proximity [42,43]. Therefore, a spatial weight matrix based on
queen proximity is constructed with the following rule:

wij =

{
1 bi ∩ bj 6= 0
0 bi ∩ bj = 0

(2)

In Equation (2), when the length of the boundary between city i and city j is not 0 (i.e.,
there is a common boundary or intersection point between the two cities), the two cities are
considered adjacent, and the corresponding spatial weight matrix elements (wij and wji) are
1; otherwise, they are 0.

3.2. Econometric Analysis of the Impact Mechanism Dimension: A Mediating Effect Model

The mediating effect model adopted by mainstream economics papers is used for
reference [44–46], and the mediating influencing factors are analyzed. The model form is
shown in Equations (3)–(5). The testing of intermediate mechanisms is carried out using
the widely used step-by-step method. Considering the spatial correlation between cities in
the transformation and upgrading of urban industries, Equations (3) and (5) are set as the
spatial panel model, while Equation (4) does not involve spatial autocorrelation and is set
as the ordinary panel data model. The following model is then obtained:

UITUit = β0 + β1W ×UITUit + β2LSMit + β3W × LSMit + β4Controlsit + β5W × Controlsit + εit (3)

MVit = λ0 + λ1Xit + λ2Controlsit + εit (4)

UITUit = η0 + η1W ×UITUit + η2LSMit + η3W × LSMit + η4 MVit + η5W ×MVit + η6Controlsit + η7W × Controlsit + εit (5)

where MV denotes the mediating variables, which are proxy variables that characterize
the intermediate mechanisms that enhance the survival of low-end industries, disrupt
the institutional environment, crowd out investments and financing for real industries,
and inhibit residents’ demand and innovation; all other variables are defined earlier. The
analysis is described as follows: The first equation of the mediating effect model is used
as the baseline model to examine the total effect of LSM on UITU. The second equation
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is used to examine the influence of LSM on the mediating variables. Finally, both the
spatial misallocation variable and the mediating variables are added to the third equation
to examine the mediating effect of the mediating variables and the direct effect of LSM on
UITU after the mediating effect is removed.

3.3. Data Collection

(1) Setting the temporal and spatial ranges for the study. Considering the lack of data
in some years in the China Land and Resources Statistical Yearbook, the data on construction
land area are based on a land transaction database (landchina.com) to ensure the integrity
of the data. In view of the low quality of data from landchina.com before 2007, to ensure
the accuracy of the data, the temporal range for this study is set to 2007–2019. Most of
the studies using this database were conducted starting in 2007 [16,34]. The spatial range
for this study is set to the national level to maximize the sample range. Considering data
availability, prefecture-level cities are used as the samples, and three types of samples
are excluded: 1©municipalities, autonomous prefectures, and autonomous leagues with
special political and economic status; 2© cities with incomplete data; and 3© isolated islands
that satisfy the above two criteria but are not geographically adjacent to any other cities.
Finally, a total of 276 cities are identified as the sample set for this study (Figure 2).
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(2) Explained variable: UITU, referring to the index system proposed in the Research
Report on the Evaluation of Guangdong Industrial Transformation and Upgrading com-
piled by the Guangdong Academy of Social Sciences [47]. This index system is more
suitable for analyzing the transformation and upgrading of Chinese cities and corresponds
to the logic of the theoretical analysis in Section 2, as shown in Table 1. The measurement
indexes and their weighting system are constructed from three dimensions (driving force
transformation, structural optimization, and quality and efficiency improvement) and nine
indicators. On this basis, the influences of the above indicators in terms of dimension, order
of magnitude, and direction of action are eliminated by using range standardization to
limit the value of each indicator to the range of 0–100. Then, the city-level industrial trans-
formation and upgrading indicator is obtained by weighted summation, and the relevant
data in the measurement process are derived from the China City Statistical Yearbook.
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Table 1. Measurement index system of UITU.

Primary Indicator Secondary Indicator Tertiary Indicator Indicator Property Weight (%)

Driving force
transformation R&D intensity R&D expenditure as a percentage of

GDP (%) Positive 27

Structural optimization

Upgrading of
industrial structure

Tertiary industry output
value/secondary industry output

value (dimensionless)
Positive 23

Rationalization of
industrial structure Theil index (dimensionless) Negative 9

Quality and efficiency
improvement

Economic performance
Labor productivity (yuan/person) Positive 9

Product technical complexity
(dimensionless) Positive 18

Environmental
performance

Energy consumption per unit of GDP
(tons of standard coal/10,000 yuan) Negative 14

Figure 3 shows the measurement results for UITU indexes of 276 cities in four repre-
sentative years (2007, 2011, 2015, and 2019); from these results, two basic patterns can be
found. First, UITU shows an overall increasing trend. The average UITU of the 276 cities
gradually increases from 14.85 in 2007 to 30.87 in 2019. Second, there is a significant differ-
ence in the level of industrial transformation and upgrading among cities. The standard
deviations of UITU for the 276 cities in 2007, 2011, 2015, and 2019 are 3.71, 5.28, 6.71, and
8.26, respectively, indicating that the notable difference tends to increase further.
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(3) Core explanatory variable: LSM. LSM manifests externally as a spatial imbalance
between the supply and demand of land resources. Referring to studies on resource
misallocation [48,49], the degree of LSM is defined from the output dimension as (area of
construction land supply of a specific city/sum of areas of construction land supply of
all cities)/(GDP of a specific city/sum of GDPs of all cities). A value equal to 1 indicates
that the supply and demand of land resources are spatially matched; a value less than
1 indicates a relative land supply shortage (the smaller the value, the more serious the
relative land supply shortage); and a value greater than 1 indicates that there is a relative
land supply surplus (larger values indicate that the relative land supply surplus is more
severe). This paper adopts the above index definition method because it has an important
advantage, that is, the economic meaning is concise and easy to understand. The specific
meaning of this method is as follows: At the current stage of economic development in
China, regions with more economic output (GDP) have a higher demand for land resources
and should receive more land resource supply, thereby achieving the spatial matching of
supply and demand of land resources. Both the cases in which a region with a larger share
of economic output receives a smaller share of the supply of land resources and the cases in
which regions with a smaller share of economic output obtain a larger share of the supply
of land resources, represent the spatial mismatching of the supply and demand of land
resources. It should be noted that this indicator definition method has a flaw: when the
value is less than 1, i.e., in a state of relative shortage of land supply, a smaller value of the
variable indicates a more serious spatial misallocation of land resources; when the value
is greater than 1, i.e., in a state of a relative surplus of land supply, a larger value of the
variable indicates a more severe spatial misallocation of land resources. This difference
in meaning tends to confuse the economic relevance of the sign of the variable coefficient,
causing ambiguity, and is not conducive to econometric analysis. For this reason, the
definition is slightly modified to develop the following equation:

LSMit =

∣∣∣∣∣∣∣∣∣
Landit

/
∑ Landit

GDPit
/

∑ GDPit

− 1

∣∣∣∣∣∣∣∣∣ (6)

In Equation (6), LSM, Land, and GDP are the degree of LSM, the construction land
supply area, and the sum of the GDP of secondary and tertiary industries, respectively, in a
city. Using this measurement method, regardless of the relative shortage or surplus of land
supply, a larger LSM value indicates more severe spatially misallocated land resources. In
the data compilation, the construction land supply area data are derived from the land
transaction database landchina.com and are consistent with the data in the China Land
and Resources Statistical Yearbook; i.e., all types of construction land supply are included
(allocated, transferred, leased, and other). After eliminating empty records and duplicate
records, a total of 986,193 valid records were obtained, and the construction land supply
area was obtained for each city and aggregated by year. The GDP data are derived from the
China City Statistical Yearbook. The measurement results indicate that on average, among
the 276 sample cities, 180 cities (18 in the eastern region and 162 in the central and western
regions) have a relative land supply surplus, and 96 cities (77 in the eastern region and 19 in
the central and western regions) have a relative land supply shortage. The results indicate
that cities with a relative land supply surplus are mainly concentrated in the central and
western regions, and that cities with a relative land supply shortage are mainly concentrated
in the eastern region, findings that are consistent with the consensus of existing studies on
the spatial imbalance characteristics of land supply and demand [17,18], indicating good
applicability of the measurement results.

(4) Mediating variables. First, for mechanisms that enhance the survival of low-end
industries, referring to the classification method of Schaaper et al. [50], manufacturing
industries are divided into high, medium, and low based on their level of technology, and
the ratio of the output value of low-end manufacturing industry to the total output value of
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the manufacturing industries is used as a proxy variable to measure the survival of low-end
industries. Second, regarding mechanisms that disrupt the institutional environment, the
number of illegal land use cases is used as a proxy variable to measure the degree of
disruption of the institutional environment [51]. Third, for mechanisms that crowd out the
investments and financing for real industries, referring to relevant studies, the ratio of real
estate development investment to the total social fixed asset investment is used as a proxy
variable to measure the crowding-out effect of the real estate industry on investments and
financing for other real industries [52]. Fourth, regarding mechanisms that inhibit residents’
demand and innovation, referring to relevant studies [53,54], the housing price-to-income
ratio (HPIR) is used as a proxy variable to measure the inhibiting effect of high housing
prices on residents’ demand and innovation.

(5) Control variables. The control variables are a series of factors that have an impor-
tant influence on UITU. Referring to relevant studies on the factors that influence UITU,
excluding exogenous and universal macro-policy factors, the selected control variables
pertain to the levels of economic development, human capital, openness, marketization,
and urbanization of a city [2,10,12,55]. There is a close relationship between the level of
economic development and industrial development of a city [12]. The level of human
capital of a city is an important force driving UITU [10,12]. The degree of openness of
a city is highly correlated with the level of integration of the city into the international
division of labor and collaboration, and exerts an important influence on the formation
and evolution of industry orientation [10,12]. A city’s level of marketization is closely
related to the degree of realization of optimal allocation of resources, which determines
the ability to allocate resources to boost industrial upgrading and transformation [2,55].
Urbanization of a population in a city is a factor important for modern economic growth,
and the increase in population density is also a critical force driving the development
of the service industry, which significantly influences UITU [10,12]. Based on the above
reasons and with reference to relevant studies [2,10,12,55], the per capita GDP, the ratio
of college students to employees, the ratio of foreign direct investment to the total fixed
asset investment, 1 minus the proportion of local government budgetary expenditure in
GDP, and the urbanization rate of the permanent resident population are selected as control
variables. The construction processes, data sources, and descriptive statistics of the above
variables are provided in Table 2.

Table 2. Construction process and descriptive statistics of variables.

Variable
Type

Variable
Name Mean Standard

Deviation Maximum Minimum Construction Process and Data Source

Explained variable
Urban industrial

transformation and upgrading
index (UITU)

21.88 8.17 64.67 7.43 Data are from measurement results and
are dimensionless

Core explanatory
variable

Spatial misallocation of land
resources (LSM) 0.90 4.45 93.26 0.00 Data are from measurement results and

are dimensionless

Mediating
variable

Proportion of output value of
the low-end manufacturing

industry (LM)
33.21 15.56 67.35 10.86

Output value for the urban LM/total output value
of urban manufacturing, unit: %; data from the

statistical yearbooks of relevant
provinces and cities.

Number of illegal land use
cases (ILU) 6.81 0.86 9.07 4.10

Data from the China Land and Resources Statistical
Yearbook and China Natural Resources Yearbook; unit:

piece; the natural logarithm of data is used.

Proportion of real estate
investment (REI) 14.72 9.06 81.96 6.11

Investment in urban real estate development/total
urban social fixed asset investment, unit: %; data

from the China City Statistical Yearbook.

Housing price-to-income
ratio (HPIR) 1.35 1.41 24.56 0.12

Unit price of urban housing/average monthly
wage of urban employees, dimensionless; housing

price data are from the China Real Estate Index
System, and employee wage data from the China

City Statistical Yearbook.
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Table 2. Cont.

Variable
Type

Variable
Name Mean Standard

Deviation Maximum Minimum Construction Process and Data Source

Control
variable

Per capita GDP (PGDP) 10.46 0.66 12.24 8.13 Data are from the China City Statistical Yearbook,
unit: yuan; natural logarithm of data is used.

Human capital level (HC) 13.29 11.84 76.85 0.12

Ratio of college students and graduate
students/employees; data are from the China City
Statistical Yearbook and the statistical yearbooks of

relevant provinces and cities, unit: %.

Openness level (OL) 2.68 3.03 25.67 0.00

Foreign direct investment (RMB
denominated)/fixed asset investment, unit: %;

data are from the China City Statistical Yearbook and
statistical yearbooks of relevant provinces

and cities

Marketization level (ML) 81.97 9.76 95.74 8.52

1-local government budgetary expenditure/GDP,
unit: %; data from the China City Statistical

Yearbook and the statistical yearbooks of relevant
provinces and cities.

Urbanization level (UL) 54.09 22.26 95.74 40.35

Urban permanent resident population/citywide
permanent resident population, unit: %; data from

the statistical yearbooks of relevant provinces
and cities.

4. Empirical Results Analysis

According to the research assumptions and the constructed model, our empirical
research is carried out in the following manner; that is, we first analyze whether there is
an impact and the degree of impact and then analyze the impact mechanism. Specifically,
by distinguishing cities with a relative land supply surplus from cities with a relative land
supply shortage, first, a spatial econometric model is used to analyze the impact of LSM
on UITU, second, the mediation effect model is used to reveal the mediating transmission
mechanism of LSM impacting UITU.

4.1. Results of the Econometric Analysis of the Impact Outcome Dimension
4.1.1. Spatial Panel Model Specification Test

Based on the differences among sample cities, spatial panel models are constructed
for all cities, cities with relative land supply surpluses, and cities with relative land supply
shortages. To conduct spatial econometric analysis, the appropriate model form is deter-
mined through the following three steps: The first step is to perform an applicability test of
the spatial panel model. As seen in Table 3, all three models reject the null hypothesis that
a nonspatial panel model should be constructed at the 1% significance level, indicating that
the use of a spatial panel model is appropriate. The second step is to test the form of the
spatial panel model. As seen in Table 3, all three models reject the null hypothesis that a
spatial autoregressive model (SAR) or a spatial error model (SEM) should be constructed
at the 1% significance level, indicating that an SDM should be used for the econometric
analysis. The third step is to test fixed and random effects. As seen in Table 3, all three
models reject the null hypothesis of random effects at the 1% significance level using the
Hausman test, indicating that the spatial and temporal double fixed effects should be used
for the econometric analysis.

Table 3. Spatial econometric model specification test results.

Test Category Test Statistics Model 1: All Cities Model 2: Cities with a Relative
Land Supply Surplus

Model 3: Cities with a Relative
Land Supply Shortage

Spatial model
applicability test

LM Lag 744.152 *** 317.947 *** 212.169 ***
LM Error 1067.624 *** 467.418 *** 294.904 ***

Robust LM Lag 119.125 *** 33.662 *** 43.792 ***
Robust LM Error 442.596 *** 183.133 *** 126.527 ***

Spatial model
form test

Wald test (SAR) 119.858 *** 48.418 *** 101.014 ***
LR test (SAR) 125.784 *** 52.493 *** 99.028 ***

Wald test (SEM) 66.403 *** 43.618 *** 47.125 ***
LR test (SEM) 77.861 *** 49.311 *** 53.381 ***
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Table 3. Cont.

Test Category Test Statistics Model 1: All Cities Model 2: Cities with a Relative
Land Supply Surplus

Model 3: Cities with a Relative
Land Supply Shortage

Fixed and random
effect test Hausman test 92.981 *** 32.442 *** 36.318 ***

Note: *** indicates significance at the 1% levels.

4.1.2. Results of the Econometric Analysis of the Spatial Panel Model

Based on the test results for the spatial panel model, an econometric analysis is carried
out using the panel SDM with double fixed effects to examine the impact of LSM on UITU
for all cities, cities with relative land supply surpluses, and cities with relative land supply
shortages. For the parameter estimation of the model, the existing studies generally use
maximum likelihood estimation based on the centralization of original data. According to
Lee’s study [56], for spatial panel models, the results of maximum likelihood estimation
based on the centralization of original data may be biased. Therefore, the results of maxi-
mum likelihood estimation are corrected for bias using the transformation estimation of
Elhorst [57], and the bias-corrected parameter estimation results are presented side by side
(Table 4). The initial estimation results are slightly different from and basically consistent
with the bias-corrected estimation results, indicating that the parameter estimation results
are robust for different estimation methods. The following three findings can be derived
from the estimation results (Table 4).

Table 4. Estimation results for the spatial econometric model.

Variable Type Variable Name

Model 1: All Cities Model 2: Cities with a Relative Land
Supply Surplus

Model 3: Cities with a Relative Land
Supply Shortage

Double Fixed
Effect

Bias-Corrected
Double Fixed

Effect

Double Fixed
Effect

Bias-Corrected
Double Fixed

Effect

Double Fixed
Effect

Bias-Corrected
Double Fixed

Effect

Spatial lag term
for the explained

variable
W × UITU 0.546 ***

(18.848)
0.568 ***
(20.055)

0.371 ***
(9.610)

0.398 ***
(10.535)

0.481 ***
(12.994)

0.512 ***
(14.273)

Core explanatory
variable LSM −0.413 **

(−2.154)
−0.402 **
(−1.988)

−0.378 **
(−2.087)

−0.371 **
(−1.983)

−0.737 ***
(−2.903)

−0.734 ***
(−2.760)

Control variable

PGDP 6.141 ***
(21.082)

6.145 ***
(20.189)

4.534 ***
(14.067)

4.540 ***
(13.463)

11.093 ***
(21.374)

11.099 ***
(20.434)

HC 0.055 ***
(5.315)

0.056 ***
(5.079)

0.022
(1.629)

0.020
(1.449)

0.064 ***
(3.839)

0.064 ***
(3.655)

OL 0.062 **
(2.359)

0.061 **
(2.223)

0.083 ***
(2.773)

0.082 ***
(2.653)

0.098 **
(2.514)

0.096 **
(2.359)

ML 0.037 ***
(2.778)

0.035 ***
(2.629)

0.026 **
(2.061)

0.027 **
(1.975)

0.066 ***
(4.081)

0.064 ***
(3.939)

UL 0.049 ***
(5.467)

0.049 ***
(5.231)

0.041 ***
(3.658)

0.041 ***
(3.459)

0.051 ***
(3.853)

0.051 ***
(3.720)

Spatial lag term
for the core
explanatory

variable

W × LSM −0.011
(−0.504)

−0.011
(−0.451)

−0.016
(−0.928)

−0.015
(−0.847)

0.254
(0.401)

0.218
(0.327)

Spatial lag term
for the control

variable

W × PGDP −5.209 ***
(−8.775)

−5.302 ***
(−8.574)

−2.855 ***
(−4.281)

−2.962 ***
(−4.259)

−7.142 ***
(−7.290)

−7.405 ***
(−7.278)

W × HC 0.011
(0.414)

0.013
(0.449)

−0.114 ***
(−3.086)

−0.113 ***
(−2.909)

−0.010
(−0.241)

−0.007
(−0.172)

W × OL −0.325 ***
(−5.319)

−0.315 ***
(−4.948)

−0.166 **
(−2.433)

−0.161 **
(−2.242)

−0.208 ***
(−2.649)

−0.198 ***
(−2.610)

W ×ML 0.071 *
(1.795)

0.069 *
(1.692)

0.027
(0.796)

0.028
(0.776)

0.366 ***
(3.182)

0.351 ***
(2.917)

W × UL −0.035
(−1.422)

−0.036
(−1.403)

0.143 ***
(4.080)

0.140 ***
(3.821)

−0.095 ***
(−3.759)

−0.095 **
(−3.585)

σ2 4.322 4.718 3.646 3.990 4.118 4.511
R2 0.936 0.936 0.922 0.922 0.957 0.957

Log likelihood −7228.513 −7228.513 −4454.697 −4454.697 −2552.598 −2552.598
Number of observations 3588 2340 1248

Note: 1© *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively; 2© t-statistics are
in parentheses.

First, the coefficient of the spatial lag term (W ×UITU) of the explained variable passes
the test at the 1% significance level in all three models and has a positive sign. Thus, the
industrial transformation and upgrading of the cities surrounding a city has a significant
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positive spillover effect on that of the city, indicating that the interactive influence of UITU
is significantly present. Therefore, the objective existence of an interaction between the
explained variables leads to inevitable bias in the estimation results of the ordinary panel
model, and the estimation results obtained in this study based on the spatial panel model
can effectively correct this bias and are more appropriate.

Second, the coefficient of LSM as the core explanatory variable passes the test at the
significance levels of 5%, 5%, and 1% in the three models and has a negative sign. This
result indicates that even when the main influencing factors and interactive influence of
UITU are controlled, LSM still maintains a significant negative impact on UITU, regardless
of considering all cities or only cities with relative surpluses or shortages of land supply. In
terms of impact sizes, the coefficients of LSM are −0.402, −0.371, and −0.734 for all cities,
cities with relative land supply surpluses, and cities with relative land supply shortages,
respectively. Therefore, the negative impact of LSM on UITU is greater for cities with a
relative land supply shortage than for those with a relative land supply surplus. That is, the
unfavorable impact of LSM on UITU is significantly more serious for cities with a relative
land supply shortage.

Third, regarding the control variables, the economic development level (PGDP), the
human capital level (HC), the openness level (OL), the marketization level (ML), and the
urbanization level (UL), the three models show significant positive impacts on UITU, as
expected. The only nonsignificant exception is that HC has a nonsignificant positive impact
on cities with a relative land supply shortage. This possibly occurs because these are usually
small and medium-sized cities in the central and western regions, where HC is low and yet
to cross the threshold of providing positive contributions to UITU, thereby not exhibiting a
significant positive impact.

In summary, the results of the econometric analysis of the spatial panel model support
research hypothesis 1: in the impact outcome dimension, LSM has a significant negative
impact on UITU.

4.2. Results of the Econometric Analysis of The Impact Mechanism Dimension
4.2.1. Intermediate Mechanisms of the Impact of LSM on UITU: Cities with a Relative Land
Supply Surplus

For cities with a relative land supply surplus, two sets of mediating effect models are
constructed based on the model in Equation (3), using LM and ILU cases as mediating
variables to test the mediating effect. The following two findings can be derived from the
test results in Table 5.

First, enhancing the survival of low-end industries is an effective intermediate mech-
anism by which LSM impacts UITU. Columns (1)–(3) in Table 5 provide the estimation
results for the three equations used to test the mediating effect of mechanisms that enhance
the survival of low-end industries. First, Column (2) contains the estimation results with
LM as the explained variable. The coefficient of LSM is 0.036, which is significant at the 1%
level, indicating that for cities with a relative land supply surplus, LSM indeed enhances
the survival and expands the proportion of low-end industries. As the theoretical analysis
suggests, for cities with relative land supply surpluses, local governments “attracting
investments with land transfers” tend to adopt a strategy that involves supplying land in
large quantities and at low prices, resulting in downward distortion of land factor prices
and hence reducing the production costs and enhancing the survival of low-end industries.
Second, Column (3) contains the estimation results using UITU as the explained variable.
The coefficient of the mediating variable LM is −4.465, which is significant at the 1% level,
indicating that mechanisms that enhance the survival of low-end industries have a signifi-
cant negative impact on UITU. Third, the baseline estimation results reported in Column (1)
and the estimation results after adding the mediating variable reported in Column (3),
both with UITU as the explained variable, are compared. The coefficients of LSM in both
estimation results pass the test at the 5% significance level but differ numerically (−0.371
and −0.219). The mediating variable LM accounts for part of the impact, reducing the total
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impact of LSM on UITU. In summary, the mediating effect of mechanisms that enhance the
survival of low-end industries is significant, as evidenced by LSM enhancing the survival
of low-end industries, which in turn inhibits UITU.

Table 5. Test results for the mediating effect: cities with a relative land supply surplus.

Variable Name

Mechanisms That Enhance the Survival of
Low-End Industries

Mechanisms That Disrupt the Institutional
Environment

(1)
UITU

(2)
LM

(3)
UITU

(4)
UITU

(5)
ILU

(6)
UITU

LSM −0.371 **
(−1.983)

0.036 ***
(3.315)

−0.219 **
(−2.201)

−0.371 **
(−1.983)

0.129 ***
(2.914)

−0.299 **
(−2.311)

LM – – −4.465 ***
(−3.476) – – –

ILU – – – – – −0.552 **
(−2.215)

W × UITU 0.398 ***
(10.535) – 0.405 ***

(10.739)
0.398 ***
(10.535) – 0.381 ***

(10.042)
Control variable YES YES YES YES YES YES

Spatial lag term for the
core explanatory variable YES – YES YES – YES

Spatial lag term for the
control variable YES – YES YES – YES

City fixed effect YES YES YES YES YES YES
Time fixed effect YES YES YES YES YES YES

R2 0.922 0.939 0.929 0.922 0.901 0.926
Number of observations 2340 2340 2340 2340 2340 2340

Note: 1© ** and *** indicate significance at the 5% and 1% levels, respectively; 2© “–” indicates that the relevant
variable is not included in the model; 3© t-statistics are in parentheses.

Second, disrupting the institutional environment is an effective intermediate mech-
anism by which LSM impacts UITU. Columns (4)–(6) in Table 5 provide the estimation
results for the three equations used to test the mediating effect of mechanisms that disrupt
the institutional environment. First, Column (5) reports the estimation results with ILU as
the explained variable. The coefficient of LSM is 0.129, which passes the test at the 1% sig-
nificance level, indicating that for cities with a relative land supply surplus, LSM does have
a disrupting effect on the institutional environment. As noted in the theoretical analysis,
for cities with a relative land supply surplus, local governments usually use administrative
intervention as a means to implement the economic development models of “attracting
investments with land transfers” and “seeking development with land transfers,” which
weaken the role of the market mechanism and, to a certain extent, stimulate rent-creating
and rent-seeking behaviors, which in turn disrupt the institutional environment. Second,
Column (6) contains the estimation results using UITU as the explained variable. The
coefficient of the mediating variable ILU is −0.552, which passes the test at the 5% sig-
nificance level. That is, disrupting the institutional environment does have a significant
negative impact on UITU. Third, the baseline estimation results reported in Column (4)
and the estimation results after adding the intermediate variable reported in Column (6)
are compared. The coefficients of LSM in both estimation results pass the test at the 5%
significance level but differ numerically (−0.371 and −0.299). The mediating variable ILU
accounts for part of the impact, reducing the total impact of LSM on UITU. In summary,
the mediating effect of mechanisms that disrupt the institutional environment is significant,
specifically through the transmission process, in which LSM disrupts the institutional
environment, which in turn inhibits UITU.
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4.2.2. Intermediate Mechanisms of the Impact of LSM on UITU: Cities with a Relative Land
Supply Shortage

For cities with a relative land supply shortage, the mediating effect is tested using REI
and HPIR as mediating variables. The following two findings can be derived based on the
test results in Table 6.

Table 6. Test results for the mediating effect: cities with a relative land supply shortage.

Variable Name

Mechanisms That Crowd out Investments and
Financing for Real Industries

Mechanisms That Inhibit Residents’ Demand
and Innovation

(1)
UITU

(2)
REI

(3)
UITU

(4)
UITU

(5)
HPIR

(6)
UITU

LSM −0.734 ***
(−2.760)

0.578 ***
(4.132)

−0.542 ***
(−3.147)

−0.734 ***
(−2.760)

0.519 **
(2.186)

−0.562 ***
(−2.617)

REI – – −0.489 **
(−2.072) – – –

HPIR – – – – – −0.531 ***
(−7.181)

W × UITU 0.512 ***
(14.273) – 0.503 ***

(13.917)
0.512 ***
(14.273) – 0.497 ***

(13.461)
Control variable YES YES YES YES YES YES

Spatial lag term for the
core explanatory variable YES – YES YES – YES

Spatial lag term for the
control variable YES – YES YES – YES

City fixed effect YES YES YES YES YES YES
Time fixed effect YES YES YES YES YES YES

R2 0.957 0.848 0.960 0.957 0.657 0.961
Number of observations 1248 1248 1248 1248 1248 1248

Note: 1© ** and *** indicate significance at the 5% and 1% levels, respectively; 2© “–” indicates that the relevant
variable is not included in the model; 3© t-statistics are in parentheses.

First, crowding out the investments and financing for real industries is an effective
intermediate mechanism by which LSM impacts UITU. Columns (1) to (3) in Table 6
provide the estimation results of the three equations of the model for testing the mediating
effect of the mechanism of crowding out the investment and financing of real industries.
First, Column (2) reports the estimation results with REI as the explained variable. The
coefficient of LSM is 0.578, which is significant at the 1% level, indicating that for cities
with a relative shortage of land supply, LSM leads to an imbalance between supply and
demand for real estate, and the shortfall in supply leads to an increase in housing prices,
driving up REI, which in turn produces a crowding-out effect on the investment and
financing of real industries. Second, Column (3) reports the estimation results using UITU
as the explained variable. The coefficient of REI as the mediating variable is −0.489, which
is significant at the 5% level, clearly showing that the mechanism of crowding out the
investment and financing of real industries indeed has a significant negative impact on
UITU. Of course, the reason is also clear: since the real estate industry is not a source
of technological progress, the increase in REI crowds out the investment and financing
of real industries, resulting in the hollowing out of the industrial structure, leading to
a slowdown in technological progress and a deterioration in the allocation of resources
across society, which in turn inhibits UITU. Third, the baseline estimation results reported
in Column (1) and the estimation results after adding the mediating variable reported in
Column (3) are compared. It is found that the coefficients of LSM in both estimation results
are significant at the 1% level but differ numerically (−0.734 and −0.542). Obviously, the
mediating variable REI shares part of the impact, reducing the total impact of LSM on
UITU. In summary, the mediating effect of the mechanism of crowding out the investment
and financing of real industries is significant, acting in a transmission process where LSM
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crowds out the investment and financing of real industries and the hollowing out of the
industrial structure inhibits UITU.

Second, inhibiting residents’ demand and innovation is an effective intermediate
mechanism by which LSM affects UITU. Columns (4)–(6) in Table 6 provide the estimation
results for the three equations used to test the mediating effect of mechanisms that inhibit
residents’ demand and innovation. First, Column (5) contains the estimation results with
HPIR as the explained variable. The coefficient of LSM is 0.519, which is significant at the 5%
level. For cities with a relative land supply shortage, LSM promotes an increase in housing
prices, driving up the HPIR and increasing the cost of living. Second, Column (6) contains
the estimation results using UITU as the explained variable. The coefficient of the mediating
variable HPIR is −0.531, which is significant at the 1% level, indicating that mechanisms
that inhibit residents’ demand and innovation indeed have a significant negative impact
on UITU. The reason for this result is clear: the excessive cost of living inevitably changes
residents’ consumption and investment behavior patterns, reduces the consumption of
goods and services to save for home purchase, and lowers the willingness to engage in
high-risk innovation and entrepreneurial investment, and thus, the sluggish demand and
insufficient innovation are bound to inhibit UITU. Third, the baseline estimation results
reported in Column (4) and the estimation results after adding the intermediate variable
reported in Column (6) are compared. The coefficients of LSM for both estimation results
are significant at the 1% level, but differ numerically (−0.734 and −0.562). The mediating
variable HPIR accounts for part of the impact, reducing the total impact of LSM on UITU.
In short, the mediating effect of mechanisms that inhibit residents’ demand and innovation
is significant; specifically, LSM drives up the cost of living and inhibits residents’ demand
and innovation, and the sluggish demand and insufficient innovation inhibit UITU.

In summary, the test results for the mediating effect support research hypothesis 2:
in the impact mechanism dimension, for cities with a relative land supply surplus, LSM
has a negative impact on UITU mainly through intermediate mechanisms that enhance
the survival of low-end industries and disrupt the institutional environment; for cities
with a relative land supply shortage, LSM has a negative impact on UITU, mainly through
intermediate mechanisms that crowd out investments and financing for real industries and
inhibit residents’ demand and innovation.

5. Robustness Test
5.1. Robustness Test for the Impact Outcome Dimension

To test the robustness of the findings in the impact outcome dimension, the core
explanatory variable, i.e., the proxy variable for the degree of LSM, is replaced; for the input
dimension, the degree of LSM is measured based on population–LSM and capital–LSM,
and the proportion of GDP in Equation (4) is replaced with the proportion of population
and the proportion of fixed asset investments, respectively. On this basis, the parameters
are estimated with bias-corrected double fixed effects using the panel SDM; the results
are provided in Table 7. The coefficients of LSM all pass the test at the 5% significance
level and have a negative sign. These results indicate that the findings still hold after
replacing the core explanatory variable. LSM has a significant negative impact on UITU,
with the magnitude of the impact decreasing in the order of cities with relative land supply
shortages, all cities, and cities with relative land supply surpluses.
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Table 7. Estimation results for the spatial econometric model after replacing the core explanatory variable.

Variable Name
Model 1: All Cities Model 2: Cities with a Relative Land

Supply Surplus
Model 3: Cities with a Relative Land

Supply Shortage

Population–Land
Misallocation

Capital–Land
Misallocation

Population–Land
Misallocation

Capital–Land
Misallocation

Population–Land
Misallocation

Capital–Land
Misallocation

Core explanatory variables (LSM) −0.138 **
(−2.203)

−0.216 **
(−2.157)

−0.101 **
(−2.125)

−0.211 **
(−2.187)

−0.198 **
(−2.421)

−0.284 **
(−2.478)

Space lag term for the explained
variable (W × UITU)

0.543 ***
(19.372)

0.559 ***
(20.014)

0.389 ***
(11.463)

0.392 ***
(10.935)

0.497 ***
(14.538)

0.506 ***
(14.451)

Control variable YES YES YES YES YES YES
Spatial lag term for the core
explanatory variable terms YES YES YES YES YES YES

Spatial lag term for the
control variable YES YES YES YES YES YES

City fixed effect YES YES YES YES YES YES
Time fixed effect YES YES YES YES YES YES

σ2 4.826 4.783 3.978 3.781 4.142 4.801
R2 0.933 0.939 0.923 0.924 0.954 0.956

Log like −7229.571 −7300.258 −4443.853 −4458.251 −2561.581 −2564.861
Number of observations 3588 2340 1248

Note: 1© ** and *** indicate significance at the 5% and 1% levels, respectively; 2© t-statistics are in parentheses.

5.2. Robustness Test for the Impact Mechanism Dimension

To test the robustness of the findings on the intermediate mechanisms, cross-validation
is carried out to examine whether mechanisms that crowd out investments and financing
for real industries and mechanisms that inhibit residents’ demand and innovation hold
for cities with relative land supply surpluses and to determine whether mechanisms that
enhance the survival of low-end industries and mechanisms that disrupt the institutional
environment hold for cities with relative land supply shortages. Two findings can be
derived from the cross-validation results (Table 8).

Table 8. Intermediate mechanism cross-validation results.

Variable Name
Cities with a Relative Land Supply Surplus Cities with a Relative Land Supply Shortage

REI HPIR LM ILU

LSM 0.015
(0.735)

−0.001
(−0.054)

−0.019
(−1.508)

0.091
(0.194)

Control variable YES YES YES YES
City fixed effect YES YES YES YES
Time fixed effect YES YES YES YES

R2 0.621 0.603 0.849 0.863
Number of observations 2340 2340 1248 1248

Note: t-statistics are in parentheses.

First, for cities with a relative land supply surplus, as seen from the estimation results
using REI and HPIR as explained variables, LSM does not pass the test at the 10% signifi-
cance level. For cities with a relative land supply surplus, LSM does not significantly drive
up REI to crowd out investments and financing for real industries, nor does it significantly
increase HPIR to increase the cost of living and inhibit residents’ demand and innovation.
The above results clearly show that for cities with a relative land supply surplus, neither
mechanisms that crowd out investments and financing for real industries nor mechanisms
that inhibit residents’ demand and innovation are effective intermediate mechanisms by
which LSM impacts UITU.

Second, for cities with a relative land supply shortage, as seen from the estimation
results using LM and ILU as explained variables, LSM does not pass the test at the 10%
significance level. This indicates that for cities with a relative land supply shortage, LSM
does not significantly enhance the survival of low-end industries to expand the proportion
of low-end industries, nor does it significantly promote ILU to disrupt the institutional
environment. The above results indicate that for cities with a relative land supply shortage,
neither mechanisms that enhance the survival of low-end industries nor mechanisms that
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disrupt the institutional environment are effective intermediate mechanisms by which LSM
impacts UITU.

6. Discussion

The factors driving UITU were long the focus of attention of the academic community
and governments, especially those in developing countries [2]. The main novelty of this
study is the analysis of the impact of government-led construction land allocation on
UITU in the context of China’s institutional arrangements. In terms of UITU, development
economics and related disciplines focused on the impact of resource allocation on UITU.
However, these studies mainly considered the allocation of resources, such as labor and
capital [6,14,15]; relatively few studies focused on the government-led allocation of con-
struction land resources in the Chinese institutional environment. In terms of construction
land allocation, existing studies analyzed the impacts of local government-led construction
land allocation on housing prices, urban expansion, land use efficiency, and ecological
environmental quality [18,24,58–60], but studies are lacking that analyze the impact of
construction land, as an important basic support element for industrial development, on
UITU. This study not only analyzes in an innovative manner the impact of government-led
construction land allocation on UITU but also distinguishes between surplus and shortage
LSM types. On the basis of different types of LSM, the mechanisms of LSM’s impact on
UITU are investigated to enrich the theory of land resource allocation and extend the
research perspective of UITU, thereby providing practical operational paths and policy
implications for using land resource allocation policies to promote UITU.

In the past, due to the failure to correctly distinguish between balanced development
and uniform distribution in regional economies, it was generally assumed that the uniform
distribution of interregional economic aggregates through policy arrangements was con-
ducive to achieving the balanced development of a regional economy. In this context, for
the allocation of land resources, the central government implemented a clear and strong
regional-based policy to relax the urban construction land supply and preferentially al-
locate resources to the central and western regions while controlling the supply in the
eastern region [17]. This LSM gave rise to “two harms”: (1) in the eastern region, as a place
with population inflow, the strict control of the supply of land resources resulted in an
unreasonable increase in housing prices and a decrease in TFP; and (2) in the central and
western regions, where population outflows occur, the relatively loose land supply led to
the prevalence of “attracting investments with land transfers,” which deviates from the
comparative advantage of the region, resulting in a decrease in the input–output efficiency
of investments and an increase in the debt ratio for local governments. Regarding the
UITU on which this study focuses, for underdeveloped regions, although the economic
scale is expanded in the short term, the upgrading of the industrial structure and the
optimization of the institutional environment are hindered, which is not conducive to UITU
in the long term. For developed regions, economic growth is constrained by land resources,
which is also not conducive to UITU due to the distortion of investment and consumption
structures and the lack of willingness to innovate and start businesses. The solution to
the abovementioned “two harms” is to change the understanding of balanced regional
development. Balanced development should be centered on people first and needs to be
measured by the equalization of population utility levels between regions and not by the
uniform distribution of economic aggregates between regions. With this goal in mind, the
differences in population utility levels between regions should be gradually smoothed
by promoting the free flow of populations. Correspondingly, the current LSM situation
should be modified to match the allocation of land resources based on population flow,
and more land resources should be allocated to key cities and urban agglomerations with
large population inflows, thereby improving efficiency at the global level. Furthermore,
the government should improve the policy arrangements for fiscal transfer payments,
change the structure of fiscal transfer payments, gradually adjust construction-oriented fis-
cal transfer payments to service-oriented fiscal transfer payments, and enhance the level of
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public services in underdeveloped regions in order to achieve a balance between efficiency
and equity.

7. Conclusions and Implications

Based on systematic measurements of UITU, this study constructed a spatial panel
econometric model and a mediating effect model to examine the way in which LSM im-
pacts UITU and intermediate mechanisms for the impact outcome and impact mechanism
dimensions. The main conclusions are as follows: LSM has a significant negative impact
on UITU, and this adverse effect is greater in cities with a relative land supply shortage
than in cities with a relative land supply surplus. Further research finds that for cities with
a relative land supply surplus, the negative impact mainly occurs through intermediate
mechanisms that enhance the survival of low-end industries and disrupt the institutional
environment; for cities with a relative land supply shortage, the negative impact mainly
occurs through intermediate mechanisms that crowd out the investments and financing of
real industries and inhibit residents’ demand and innovation.

The above conclusions reveal that LSM has a direct negative impact and, through
differentiated intermediate mechanisms, also has an indirect negative impact on UITU,
both for cities with a relative land supply surplus and for cities with a relative land supply
shortage. In the past, because the policy for regional “balanced development” was one-
sidedly misunderstood as a “uniform distribution” of economic aggregates among regions,
the central government implemented a land supply policy in favor of the central and
western regions, which led to a preferential supply of construction land to the central and
western regions, artificially resulting in the coexistence of relative land supply surplus and
shortages among cities. In fact, this situation is harmful and unfavorable for the UITU
of cities with relative land supply surpluses, as well as those with relative land supply
shortages. CPC General Secretary Xi Jinping noted in his article “Promoting the formation
of a regional economy with complementary advantages and high-quality development,”
published in the magazine Qiushi (literally, Seeking Truth), that “imbalance is universal, and
relative balance should be promoted in development, that is, the dialectic of coordinated
regional development,” and that “the reform of the land management system should be
accelerated, and the allocation of construction land resources should be favored toward
central cities and key urban agglomerations.” The above statement is an adjustment of the
past land resource allocation policy that emphasizes a “regional balance,” reflecting a new
strategy of flexibility, pragmatism, and a dynamic balance, and is an attempt to correct LSM.
It is of great significance for UITU to promote the abovementioned policy of correcting
LSM in a consistent manner. Specifically, it is necessary to adjust the spatial pattern of
construction land supply, increase the supply of construction land in cities with a relative
shortage of land supply in the eastern region, and control the supply of construction land in
cities in the central and western regions with a relative land supply surplus. Furthermore, it
is necessary to revitalize stock construction land in cities in the eastern region with relative
land supply shortages and, through strict post-approval supervision, effectively solve the
problems of approved but unsupplied land and idle land to improve the utilization of stock
construction land. Thus, land resource allocation tools can be used to provide a targeted
and powerful means for promoting UITU.

This study not only has policy implications for optimizing land resource allocation
and promoting UITU in China, but also has good reference significance for other countries
to optimize resource allocation and land planning to promote UITU. On the one hand, there
are many studies on the topic of resource mismatch in the international literature. The
reasons for resource mismatch include excessive administrative intervention and market
failure, among others; thus, to what extent this resource mismatch affects UITU and how
to optimize resource allocation to promote UITU are topics worthy of in-depth study for
both developing and underdeveloped countries. On the other hand, how to optimize land
planning and the efficient use of land is an international issue, and from the perspective
of land, optimizing land planning and land use to promote UITU provides new ideas for
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promoting UITU in developing countries or underdeveloped areas, especially countries
with public ownership of land.
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