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Abstract: As China entered marketization in the late 1980s, it soon established a market economy
system and implemented tax-sharing reforms. Driven by the marketization, local governments
have rapidly developed the economy under the pressure of fiscal competition caused by the reform
of the tax-sharing system. Industrial land is an important factor of local economic development,
and it enables local governments to invest heavily in the industrial sector to promote economic
development, leading to urban expansion. In order to shed light on the relationship between the
market reforms implemented by the Chinese government and the expansion of urban industrial
land, this paper used the data of 77 prefecture-level cities in China’s five national-level urban
agglomerations as research samples from 2007 to 2018. We first constructed the marketization
rate of industrial land (MIL) and used the panel data model to examine whether China’s market
reform will curb the expansion of industrial land. The results showed that: (1) land market reform
can restrain the scale of industrial land expansion, and the impact is different in different urban
agglomerations; (2) under the effect of marketization, foreign direct investment (FDI) has restrained
the expansion of industrial land to a certain extent. The amount of industrial investment (AII), the
ratio of secondary industry to GDP structure (RSG), and the number of industrial enterprises (NIE)
will aggravate the expansion of industrial land. We suggest that the Chinese government should
deepen the reform of land marketization and develop a differentiated land market mechanism. It
is also necessary for local governments to develop stock land, improve the efficiency of industrial
land use, increase the investment in advanced technology, and improve the intensive utilization of
industrial land. The research provides a reference for other countries in the world that are developing
in a transitional period to restrain unlimited land expansion and save land resources in the process of
economic development.

Keywords: land market reform; marketization rate of industrial land (MIL); industrial land expan-
sion; panel data; national-level city agglomeration

1. Introduction

Since the establishment of a market economy in the late 1980s, China has entered the
era of high-speed industrialization, and industrial development has entered the middle and
late stages of industrialization [1,2]. China’s total industrial output value has increased by
more than 250% from the end of the 1990s to 2013 [1,2]. The rapidly developing industrial
economy has promoted the rapid expansion of the spatial scale of urban industrial land,
urban industrial parks are blooming everywhere, and the area of urban industrial land
has expanded rapidly [2]. In 2016, the total area of urban industrial land in China reached
10,250.60 square kilometers [2], an increase of 5409.06 square kilometers over the area in
2000 [3]. The rapid expansion of urban industrial land has produced a series of negative
externalities while meeting the needs of urban economic development [4-8]. A large num-
berof theiindustrial land developed has led to the conversion of the cultivated land, which
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is accompanied by some serious negative social and ecological impacts, such as the loss
of farmland, decline of rural areas, reduction of biodiversity, and emergence of ecological
degradation. A large amount of industrial land expansion may also cause problems such
as disordered land use, idle land, and a low plot ratio of land use, leading to increasingly
prominent human-land conflicts. As early as 1962, American economist Kenneth Boulding
proposed that only by rationally developing and efficiently using resources and protecting
the environment can mankind develop the ability to coordinate economic, social, and
resource-environmental development [9-13].

At present, China’s industrial development has always been in an extensive model
with more land input and less output, but there is still a gap between China’s overall
industrial output value and those of developed countries. The large amount of developed
industrial land has led to an imbalance in the ratio of land use structure. According
to available research data, the proportion of industrial land in central areas of foreign
cities generally does not exceed 10% of the urban area, while the proportion in China is
21.79% [14,15], far exceeding the international average.

Industry is the backbone of China’s national economic development. China is currently
in a period of economic transformation; with the advancement of the market economy,
China’s industrialization has achieved considerable industrialization achievements, which
has greatly promoted China’s industrialization process. Due to the advantages of some
traditional factors, such as low labor, land, resource, and environmental costs, China has
begun to give priority to the development of labor-intensive industries, establish industrial
parks, attract foreign investment, and continuously carry out capital accumulation and
industrial upgrading. The development of China’s industrialization has transformed it to a
market-oriented Lewis model, allowing it to enter a stage of comprehensive acceleration. In
the process of marketization, China has successfully used its advantages of sufficient labor
at low prices to make up for its inherent capital shortage and technical supply constraints.
It implemented an industrialization model based on low wages and land input as the core.
China is accelerating the implementation of its industrialization development strategy.
As China’s secondary industry, the importance of industry to economic development
is self-evident. As one of the important elements of industrial development, industrial
land is the basic condition for industrial development. In the current situation where
urban industrial land is becoming increasingly tense, industrial land use is extensive, the
investment intensity is low, the unit output value is not high, some industrial land has
been idle for a long time, and there is a prominent imbalance in industrial land supply and
demand. The following have become urgent problems in the process of China’s economic
development: the way in which to revitalize the urban industrial land stock and reduce
new increasing industrial land expansion; transforming industrial land from extensive
expansion to intensive development; gradually improving the efficiency of industrial land
utilization; realizing the economical and intensive utilization of industrial land [2,3,14-16].
In order to solve this problem, the Chinese government has formulated a series of land
policies [17], including land market reforms.

China’s land market is divided into primary and secondary land markets. The former
refers to the government as the land owner, and the government transfers the land use
rights to land users through allocation, agreement, lease, bidding, auction, listing, or other
transfer methods. It is the first allocation of urban land in China. The latter refers to a series
of transaction activities between land users after land users obtain the land use rights, and
it is the re-allocation of land use rights in the primary land market. The biggest difference in
China is that the former is controlled by local governments, while the latter is a transaction
between land users in a fully competitive market economy. The industrial land market
involved in this paper was limited to the above-mentioned primary land market. This
study defined the payment reform of industrial land marketization as the optimization of
the transfer method of industrial land in the primary land market, that is, the increase in
the proportion of the transfer method of “bidding, auction, and listing” [2,3,14-16].
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The marketization of industrial land in China has been slow. Before 2004, industrial
land in China was basically supplied through allocation or agreement transfer. On 23
December 2006, the Chinese government issued the “National Minimum Price Standard
for the Sale of Industrial Land,” which determined the minimum control standard for
the transfer price of industrial land use rights in cities and counties. From 2007, China
has implemented the policy of “bidding, auction, and listing” for industrial land trans-
fers across the country, and the market-oriented reform of industrial land had officially
begun [2,3,14-17]. The original intention of the land market reform was to optimize the
allocation of land resources by introducing market mechanisms to achieve the sustainable
use of land resources. Strengthening the construction of the land market and improving the
role of the market mechanism in the allocation of land resources are important measures
to promote the intensive use of land in China and reduce the unlimited extension of land.
Can the land market reform policy formulated by the Chinese government effectively save
and intensively use industrial land, curb the expansion of industrial land, and realize the
sustainable use of land resources?

China’s marketization is a system reform from a planned economy to a market one.
It is a series of system changes concerning the economy and society. In this process,
China has successfully transformed from a backward agricultural country to an industrial
country. Industrial production has shifted from relying on low-cost industrial land inputs
to the introduction of foreign capital investment, from factor-driven and investment-
driven to service industry development and innovation-driven [18]. The increasingly
serious problems of resources, the environment, and social security have turned into
a path of sustainable development. In the 1970s and 1980s, not only China but also
East Asian countries such as Malaysia, Thailand, Indonesia, and the Philippines almost
invariably carried out similar institutional reforms [19,20]. The governments of these
countries have successively carried out market-oriented reforms, realizing the transition
from a controlled economy to a market system. Therefore, studying the impact of China’s
marketization process on the expansion of industrial land can provide a reference for these
developing countries.

In order to answer the above questions, this paper selected the 20072018 data of
77 prefecture-level cities in the five national-level urban agglomerations in China as the
research areas. Based on the analysis of the impact mechanism of the land market reform
on the expansion of industrial land, we calculated the marketization rate of industrial land
(MIL) in each prefecture-level city through the “bidding, auction, and listing” policy of
land transfer through market reform. Then, we determined the statistics on the scale of
industrial land expansion in each prefecture-level city, Finally, the panel data model was
used to verify whether the land market reform will inhibit the expansion of industrial land.
The research results of this paper are expected to provide a certain theoretical basis and
practical reference for the land market reform in other regions of China. It can also provide
a reference for other countries in the world that are developing in a transitional period
to restrain unlimited land expansion and save land resources in the process of economic
development, and achieve sustainable development.

2. Theoretical Framework and Hypothesis
2.1. Theoretical Analysis

The way in which to give full play to the maximum value of resources and meet
the greatest needs of mankind with limited resources is to focus research on resource
allocation. Neoclassical economics believes that the market mechanism plays a leading role
in the allocation of resources, and the optimal allocation of resources is realized through
the market [21-23]. The market is an effective way and an important means of resource
allocation [24]. In the operation of a market economy, the allocation of resources is accom-
plished through changes in price signals. Market prices can reflect the relationship between
supply and demand. Under competitive conditions, prices can guide resources to flow to
thoseswithshigher evaluations, thereby realizing the improvement of allocation efficiency.
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The “Pareto Optimality” of the market itself that can be achieved by different degrees of
marketization is different, and the corresponding market resource allocation efficiency is
different [25-27]. Under perfect market conditions, the market has the characteristics of
symmetry information. Compared with the planned allocation of resources, the full role
of the market mechanism can effectively reduce transaction costs. The effective operation
of the market mechanism can achieve the Pareto optimum of resource allocation. That
is, resources are efficiently allocated. The efficient allocation of resources means that in
the economic operation, the marginal input-output rate of production factors is highest.
In the production process, more output can be obtained with less input, and resource
consumption can be reduced, that is, reduce the input of industrial land in production and
restrain the expansion of industrial land [25-27].

The famous economist Robert Solow (1924) proposed a neoclassical growth model,
which holds that a labor surplus will attract capital to combine with it to create economic
growth in an open market economy. This model does not take land into consideration as
an important factor of production, which reflects the decline in land factor input in the
market-oriented post-industrial era [22].

The most direct impact of China’s market reform is the price change of industrial
land. According to the theory of price-induced technological progress, the change in factor
price as an inducing factor explains how the change in factor price affects the factor input
and technological progress in the economic production system. The price changes of
production factors make enterprises carry out factor substitution and increase the input of
innovative resources, leading to factor input changes and production process innovation
or technological progress [27-32]. Market-oriented reforms have caused changes in the
prices of industrial land. The price changes of industrial production factors have caused
enterprises to substitute factors and increase the input of innovative resources during
production, thereby gradually reducing the input of industrial land and restraining the
expansion of industrial land [27-32].

2.2. Conceptual Framework and Research Hypotheses

In China, the status of land use is mainly affected by the local government and the
land user. Combining the above analysis, this paper explains how the land market reform
affects the expansion of industrial land from the local government and land user [24-33].

The subject of resource allocation is related to the efficiency and fairness of resource
allocation. The local government’s behavior, the supplier of industrial land, will affect the
status of land transfer and resource allocation. In 1994, China implemented a tax-sharing
system reform, redefining the distribution of financial resources between the central and
local governments, and the domestic product value (GDP) growth became the main basis
for the performance evaluation of local governments, which led to intensified competition
among local governments. In fact, China’s regional economic growth is mainly driven
by investment from local governments and investment promotion. Under tremendous
financial pressure, local governments have adopted various ways to attract foreign direct
investment (FDI) and expand public expenditures to promote economic growth. The most
direct way is to provide cheap land, labor, and various preferential policies to reduce the
prices of production factors, attracting enterprises to enter and helping the capital inflow.
The land transfer system before the land market reform provided tools and conditions for
this purpose [27-37].

According to China’s current legal system, the local government is the only supplier
in the land transfer process. In order to attract investment and promote the economic
development of the region, the local government uses the low-cost or even free transfer
of industrial land to attract investment, set-up industrial parks or development zones in
remote areas of the city, and use the cheap or even free transfer of industrial land and
other preferential policies. During this period, local governments pursued GDP growth
and reduced transaction costs, cheap land became the main production input factor in
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economic development, a large number of new industrial land has been developed in the
suburbs of cities, and the total industrial land has expanded rapidly (Figure 1).

Government monopoly land
price

Land financial dependence ’ Low-priced land attracts foreign investment ‘
Local government
Land sale at low price

Planned economy-before market reform Qhe expansion of industrial lan9

Increase land investment
Land user .
. Extensive use of land
Land replacement capital

Increase in land demand

+

+

Figure 1. The expansion process of industrial land under the investment constraints before the land market reform.

Until the introduction of the price mechanism in the land market reform, the mini-
mum control standard for the transfer price of industrial land use rights was clarified. This
measure increased the transparency of government land transfers and reduced low-price
land transfer methods such as auctions. Local governments used to rely heavily on the
behavior of selling land at low prices to attract FDI, and this behavior has been restricted
and the phenomenon of land finance has decreased. In the process of marketization, the
advanced production technology caused by foreign investment has gradually replaced
the production model that invested a large amount of cheap land elements. Local govern-
ments began to use advanced technology and capital investment to replace the previous
production model that relied on a large amount of low-cost land input. The land market
reform has changed the local government’s past development model of “using land for
development” that relied on land finance to drive the economy, and the spread of industrial
land has been improved. At the same time, market-oriented reforms have promoted the
development of the local economy. With the development of the economy, advanced pro-
duction technologies have led to the free flow of production factors, the restructuring and
transfer of industrial structures, and the gradual decline in the proportion of the secondary
industry and the steady rise in the tertiary industry. As the external benefits of learning,
sharing, and matching caused by the development of the tertiary industry are becoming
increasingly obvious, this will cause a large inflow of resources such as population and
labor. The increase and agglomeration of the urban population has promoted the demand
for commerce and housing, and the corresponding industrial land (residential land and
commercial land) demand has further increased, which has led to a relative decrease in
the supply and demand of urban industrial land. This will also inhibit the expansion of
industrial land (Figure 2).

Land transfer Limited supply of low-priced land |
transparency
. Reduce financial dependence on land
Reduce low-price sales
Local government L Economic transformation
Land price increase
Improve the misallocation of land resources
Land market reform CThe expansion of industrial land>
Optimize land use Industrial structure transformation
structure B
Lal;or/capl'tal Optimize production resource allocation Land conservation and
Land user agglomeration intensive use
Technological

innovation
Increase investment in Advanced capital replaces land element input
production facilities

Figure 2. The impact mechanism of land marketization on the expansion of industrial land.
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The driving force for the allocation of market resources comes from the self-interested
behavior of the enterprise to pursue the maximum profit. From the perspective of the
demand side of industrial land, it comes from the land user. The price of industrial land
transfer was low before the land market reform, in order to reduce production costs, and
industrial land users uses large amounts of cheap industrial land to replace other advanced
production factors, such as capital and technology. Cheap acquisition costs have led to
the extensive use of industrial land. In addition, a large amount of industrial land is
inefficiently used and industrial land is expanding in a disorderly fashion (Figure 1).

The “bid, auction, and listing” supply method after the land market reform has
gradually revealed the price mechanism in the process of land transfer [28]. The most
direct impact of the market-oriented allocation of industrial land is the increase in its price.
This will lead to a substantial increase in the cost of industrial land users acquiring it.

With the continuous improvement of the degree of land marketization, the market
value of land has become increasingly obvious. At this time, the increase in land prices will
drive land users to use other relatively cheap production factors to replace land, thereby
generating a substitution effect, promoting the intensive use of land, and reducing land
expansion. In the market economy, the essence of land users engaged in economic produc-
tion is to maximize profits [22-27]. In order to obtain higher land use benefits, industrial
land users tend to carry out a series of reforms to reduce land production costs when
land prices rise and production costs increase, including optimizing the land use structure,
increasing the concentration of labor capital, increasing production technology innova-
tion, and increasing infrastructure investment to promote industrial-scale upgrading and
structural transformation [27-38]. These measures economize on the use of industrial land,
optimize the efficiency of industrial land resource allocation, and improve the efficiency of
industrial land use, thereby reducing the investment demand for new industrial land and
reducing the scale of industrial land expansion. In the process of marketization, foreign
investment has fostered advanced technology, and land users have optimized resource
allocation by increasing advanced foreign capital investment. By substituting the capital
input for land input, advanced capital is input to replace a large area of land input for
the extensive production mode, and the land use mode transforms to an intensive type of
low input and multiple output. In the process of industrial production, land users have
reduced their demand for industrial land, thereby reducing the scale of new industrial land
and restraining the expansion of industrial land (Figure 2). Based on the above analysis,
this paper proposes Hypothesis 1:

Hypothesis 1. Payment land transfer instead of free allocation in China’s land market reform drives
up urban land prices and forces land demanders—Ilocal governments and urban developers—to take
the land expenditure into account in production decision making. Thus, the market reform in China
can reduce the demand and curb the expansion of industrial land.

China has a vast land area with significant heterogeneity in different regions. Under
the combined effect of natural conditions and national regional economic development
strategies, China’s economic development is showing regional imbalances. The economic
development level of the eastern urban agglomeration on the east coast is much higher than
that of the central inland urban agglomeration. The difference in economic development
led to significant differences in the regional GDP, total import and export volume of foreign-
invested enterprises, and local fiscal tax revenue. For example, the investment direction
has a great tendency, and enterprises are more inclined to invest capital and technology
in urban areas with a greater development potential and faster investment results. These
differences will further cause the adjustment of the industrial structure and affect the
demand for new industrial land area [37].

At the same time, these differences in the level of economic development directly
affect the effectiveness of the land market reform. The difference in the level of economic
development leads to different degrees of impact of the land market reform on the input-
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—>( Developed region

output of industrial land, and the demand for new industrial land in the production process
is different.

Marketization has led to the cross-regional flow of factors such as labor and capital.
The difference in the process of marketization will produce the “Matthew effect,” in which
the strong are stronger and the weak are weaker.

On the other hand, different regions have different demands for reform, where regional
heterogeneity leads to differences in the execution power of different local governments
to promote land market reform policies, and the supporting measures for policy imple-
mentation are also different. Since the reform and opening up, China’s various policies
have basically adopted a development method that gradually expands from the coast to
the inland, and the promotion of land market reform is also the same. The economically
developed eastern coastal areas took the lead in implementing the opening-up policy and
the market economy system to attract a large amount of foreign investment and inject fresh
vitality into the formation of industries and the upgrading of their industrial structure.
The region is heavily influenced by market-oriented reforms, and it has implemented an
economic development mode that relies on FDI and foreign trade. Economic development
requires more resources, and industrial land is expanding rapidly.

Most of the enterprises in the eastern coastal city cluster are capital-intensive indus-
tries and machinery manufacturing industries with high added values, and they have a
large demand for industrial land. With the advancement of market reforms, the industrial
structure has been greatly optimized, and the demand for industrial land has increased ac-
cordingly. On the contrary, enterprises in underdeveloped areas are mostly labor-intensive
enterprises, due to the small scale of the market, the low intensity of land market reforms,
rising labor costs, the geographical inconvenience in the development areas that started
late in development, that the economic benefits of industrial parks are not high, and that
the scale of industrial land expansion is smaller than those in developed areas.

In the 1980s, the urban agglomeration of the Pearl River Delta used the preferential
policies granted by the Chinese government in the process of market economy, combined
with its unique geographical location, land and labor advantages, and external resources.
An export-oriented rapid industrialization economic development model led by the local
government was created, and an export-oriented economy “Pearl River Model” was
formed. The impact of land market reforms on the expansion of industrial land in urban
agglomerations will be greater than that of inland urban agglomerations (Figure 3).

Scarcity of land resources

Rapid cconomic development

More foreign investment

Land market reform

| Policy priority |

Capital-intensive industrial structure

< The expansion of industrial land )

—>| Undeveloped region

| Rich in land resources

Slow economic development

| Policy lag behind |
| Little foreign investment |

Labor-intensive industrial structure

Figure 3. Theoretical framework of land marketization on the expansion of industrial land in different regions.

Based on the above analysis, this paper puts forward Hypothesis 2:
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Hypothesis 2. Land market reforms in different regions have different effects on the expansion of
industrial land.

3. Data and Methods
3.1. Research Area and Data
3.1.1. Research Area

This paper selected the five national-level urban agglomerations identified as par-
ticularly important national city agglomerations led by the National Development and
Reform Commission of China, including the Yangtze River Delta urban agglomeration, the
Pearl River Delta urban agglomeration, the Beijing-Tianjin-Hebei urban agglomeration,
the Middle Reaches of the Yangtze River urban agglomeration, and the Cheng-Yu urban
agglomeration. The figure of the study area was shown in Figure 4.

>z

Legend

®  Research city
- Beijing-Tianjin-Hebei Urban Agglomeration
- Yangtze River Delta Urban Agglomeration

- Pear] River Delta Urban Agglomeration
- Urban Agglomeration in the Middle Reaches
of the Yangtze River °F
- Cheng-Yu Urban Agglomeration | &
1000
I:l Provineial Administrative Region -~  km

Figure 4. The geographical locations of the urban agglomerations.

The research area covered 77 large, medium, and small cities along the coast and
inland in eastern, central, and western China (due to missing data, five cities including
Jiangmen, Xiantao, Tianmen, Qianjiang, and Yichang were not included in the research
scope). (Figure 4).

3.1.2. Data Sources

The Ministry of Land and Resources of China stipulated that from 1 August 2006,
China’s municipal and county-level government land authorities must announce in ad-
vance the transfer plan of each state-owned land use right on the China Land Market
website (http:/ /www.landChina.com, accessed on 7 July 2020). At the same time, it is
necessary to announce the results of each land transfer later [39]. The data on the MIL and
the data on the expansion of new industrial land studied in this paper are derived from the
industrial land transaction data of each city in the “result announcement” column of the
China Land Market website. The research obtained the results of 77 prefecture-level cities’
industrial land transfer transactions from 1 January 2007 to 31 December 2018, including
the supply method of each industrial land, the local government, the specific location,
and the corresponding new increase in industrial land supply area, transfer time, and
other information. The remaining control variables in the study were from the “China
Ci istical Yearbook” (2008-2019), the amount of industrial investment came from the

Ol LaCN Zyl_ﬂbl
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wind database, and the total industrial output value for 2017-2018 was from the “Statistical
Bulletin of National Economic and Social Development” of each city.

3.2. Research Method
3.2.1. Measurement of Marketization Degree

According to previous research [35,39], this paper uses the MIL to quantify the degree
of marketization of industrial land. Based on the analysis of China’s land market structure,
when calculating the degree of land marketization, it is recognized by many scholars that
the area of land transferred by bidding, auction, and listing in the primary land market
(number of cases) accounts for the total area of land supply (number of cases). This
includes determining the level of urban land marketization through a static transaction
structure, adopting the area proportion measurement method, and using “bid, auction,
and listing area divided by total area for sales” as the measurement standard for the degree
of industrial land marketization. This paper refers to Qian’s calculation formula [38]:

B BT, + AT, + LT,
~ AL, + AT, + BT, + AT, + LT, + LE, + OLSW,

MIQ

where MIQ is the marketization rate of industrial land calculated by quantity, a is the area,
BT, is the bidding transfer of the area, AT, is the auction transfer of the area, LT, is the
listing transfer of the area, AL, is the allocation of the area, LT, is the agreement transfer of
the area, LE, is the lease of the area, and OLSW, are the other land supply methods of the
area. Thus, the numerator is the sum of the area of industrial land for “bid, auction, and
listing”, and the denominator is the total area of industrial land.

Existing research mostly uses the above specific marketization rate method, that is,
the land area for bidding, auction, and listing divided by the total land transfer area to
quantify the degree of land marketization reform. Based on the existing research, this paper
also adopts the marketization rate of industrial land calculated by price, that is, the land
price for bidding, auction, and listing divided by the total land transfer price to quantify
the degree of land marketization reform, making the quantification of the marketization
rate more scientific and more reliable.

BT, + AT, + LT,

MIP =
AL, + AT, + BT, + AT, + LT, + LE, + OLSW,

where MIP is the marketization rate of industrial land calculated by price, p is the price,
BT}, is the bidding transfer of the price, AT}, is the auction transfer of the price, LT}, is the
listing transfer of the price, AL, is the allocation of the price, LT}, is the agreement transfer
of the price, LE, is the lease of the price, and OLSW,, are the other land supply methods of
the price. Thus, the numerator is the sum of the price of industrial land for “bid, auction,
and listing”, and the denominator is the total price of industrial land.

3.2.2. Industrial Land Input Coefficient: Total Price of Industrial Land Transfer/Domestic
Product Value (GDP)

In order to explore whether the economic development model of the study area is
a “land for development” model that relies on industrial land input to drive economic
development, in this paper, we constructed an industrial land input coefficient, which
calculated the ratio of the industrial land transfer price to GDP in the research area each
year. If the ratio is larger, the economic development of the research area depends more on
the land input, and vice versa.

AL, + AT, + BT}, + AT}, + LT, + LE, + OLSW,,

ILE =
GDP

where ILE is the industrial land input coefficient, p is the price, BT is the bidding transfer,
ATristheauction transfer, LT is the listing transfer, AL is the allocation, AT is the agreement
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transfer, LE is the lease, and OLSW are the other land supply methods. That is, the
numerator is the total price of industrial land, and the denominator is the total price of the
domestic product value.

3.2.3. Test of the Mechanism of the Influence of Industrial Land Marketization on the Scale
of Industrial Land Expansion

ILAg = g + 0y MILgt + Zﬁcst + Ust

where ILA;; represents the expansion area of industrial land in S area during t period,
and MILg; is the MIL in S area during t period. In addition, this paper draws on the
Cobb-Dauglas production function, introducing industrial labor input, capital stock, de-
sirable/undesirable output, economic development level indicators, and other control
variables Cy; that affect the expansion of industrial land area. ys; represents the random
error term. « and f are the parameters to be estimated.

3.3. Variable Selection
3.3.1. Explained Variable: Scale of Industrial Land Expansion

This paper selects the newly added industrial land area of each prefecture-level city in
the study area as an indicator of the scale of industrial land expansion.

3.3.2. Explanatory Variable: MIL

According to the previous research [38,39], the marketization level of industrial land
in this paper is the data of each industrial land transfer in the city, including each industrial
land bidding, auction, listing, agreement, and other transfer methods.

3.3.3. Control Variable

From the above theoretical analysis, we have selected the following eight variables
that will affect the expansion of industrial land as control variables [39-68]:

We use the amount of industrial investment (AII) to represent the role of local gov-
ernments in the expansion of industrial land, and the number of industrial enterprises
(NIE) represents the behavior of land users. The output value of industry is divided into
desirable output and undesirable output. The output of both will affect the scale utilization
of industrial land. At the same time, the economic development level will affect the scale
of industrial land investment under the effect of marketization.

On the basis of the input-output in the Cobb-Douglas production function and related
scholars’ research on land expansion factors, this paper selects the per capita GDP (PCG)
and the ratio of secondary industry to GDP structure (RSG) as indicators of the economic
development level. FDI, the number of employees in the secondary industry (NES), IFA,
and the NIE are capital investment indicators; the total industrial output value (IOV) is the
desirable output indicator of industrial production; the industrial waste discharge (IWD)
(industrial wastewater, industrial sulfur dioxide, and industrial smoke and dust) is the
undesirable output indicator of industrial production (UOI). The description of variables
used in the paper are shown in Table 1.

Table 1. Descriptive statistics of key variables from 2007 to 2018.

Variable Unit Obs. Mean Std. Dev. Min Max
Industrial land expansion area hm? 924 592.72 559.42 4.67 4406.36
Industrial land marketization rate Y% 924 0.88 0.22 0 1
GDP 108 yuan 924 3512.156 4753.527 176.75 32,679.87
GDP per capita 10* yuan 924 6.23 21.33 0.59 642.18
The ratio of secondary industry to % 904 49.30 812 0 66.99

GDP structure
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Table 1. Cont.

Variable Unit Obs. Mean Std. Dev. Min Max
Foreign direct investment 108 dollar 924 17.01 31.56 0 308.26
Employment in the 10% 924 46.10 57.42 2.23 429.13
secondary industry
Amount of industrial investment 108 yuan 924 1461.84 1722.32 38.86 11,993.95
Industrial wastewater discharge 10* tons/hm? 924 10,789.29 12,074.93 0 91260
Industrial sulfur 10* tons/hm? 924 5.74 7.17 0 68.29
dioxide emissions
Industrial smoke and 10* tons/hm? 924 337 9.42 0 185.98
dust emissions
Industrial output 108 yuan 924 5696.26 6696.18 83.46 35,976.65
Number of industrial enterprises lcompany 924 2346.42 2595.76 128 18,792

4. Research Results
4.1. Measurement of the MIL
4.1.1. The Marketization Rate of Industrial Land Marketization by Quantity (MIQ)

Through calculations, as shown in Table 2, from the implementation of the industrial
land marketization reform from 2007 to 2018, the overall MIQ of the five major national
urban agglomerations showed an overall upward trend, from 0.381 in 2007 to 0.975 in
2018. The increase was relatively large, and the overall MIQ of the five national urban
agglomerations was already high. (Table 2).

Table 2. Industrial land marketization rate by quantity of city agglomeration from 2007 to 2018.

Study Area 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Overall urban agglomeration  0.381  0.810 0.862 0.903 0923 0919 0936 0939 0964 0950 0985 0.975
Yangtze River Delta urban 309 6907 0943 0943 0971 0975 0962 0977 0967 0958 0983 0970

agglomeration
Pearl River Delta urban 0150 0.764 0704 0791 0892 0.843 0857 0.830 0.881 0849 0995 0.998

agglomeration
Beijing-Tianjin-Hebei urban
) 0307 0725 0786 0.814 0.899 0.867 0908 0930 0962 0.957 0953 0.958
agglomeration
Urban agglomeration in the
middle reaches of the 0435 0822 0927 0943 0946 0961 0954 0941 0977 0965 0992 0.993
Yangtze River
Cheng-Yu urban
0500 0787 0.815 0930 0.871 0874 0942 0962 0982 0962 0998 0.952

agglomeration

From a regional perspective, the situation of each urban agglomeration is basically the
same as the overall situation of the five national urban agglomerations. The industrial land
marketization rate by quantity also increases with the year. In 2007, the maximum value
of the MIQ was 0.500 of that of the Cheng-Yu urban agglomeration, and the minimum
value was 0.150 for the Pearl River Delta urban agglomeration. In addition, for the current
research period, the maximum value for the Pearl River Delta urban agglomeration’s MIQ
was 0.998 in 2018. It can be seen from the result that during the study period, the MIQ of
the Pearl River Delta urban agglomeration increased most, while the MIQ in other urban
agglomeration also increased to a higher level.

The study found that, regardless of the overall level of the five national urban ag-
glomerations or the regional level, the year in which the MIQ increased most during the
study period was 2008, which was the first year after the implementation of the industrial
land marketization reform policy, where local governments were more enthusiastic about
reforms and made greater efforts to implement central government policies.
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4.1.2. The Marketization Rate of Industrial Land Marketization by Price (MIP)

Through calculations, Table 3 shows that from the implementation of the industrial
land market reform from 2007 to 2018, the overall MIP of the study area has also shown an
upward trend, from 0.416 in 2007 to 0.895 in 2018. The overall degree of marketization has
been very high. From a regional perspective, the situation of each urban agglomeration is
also basically the same as the overall situation of the five national urban agglomerations.
The MIP also increases with the year. In 2007, the maximum value of the MIP was 0.572 for
the Cheng-Yu urban agglomeration, and the lowest value was 0.180 for Pearl River Delta
urban agglomeration. It is not difficult to find that the results of the two calculations of the
MIQ and MIP tend to be consistent. (Table 3).

Table 3. Industrial land marketization rate by price of city agglomeration from 2007 to 2018.

Study Area

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Overall urban agglomeration

0.416 0.850 0901 0936 0950 0934 0960 0963 0978 0979 0.996 0.895

Yangtze River Delta urban
agglomeration

0359 0915 0957 0951 0978 0971 0981 0981 0986 0968 0.984 0.926

Pearl River Delta urban
agglomeration

0.180 0930 0904 0.910 0969 0900 0959 0900 0912 0955 1.000 0918

Beijing-Tianjin-Hebei urban
agglomeration

0328 0.732 0.827 0.890 0906 0.882 0919 0955 0971 0974 1.000 0.863

Urban agglomeration in the
middle reaches of the
Yangtze River

0.482 0.858 0937 0954 0972 0971 0975 0967 0994 0985 1.000 0.840

Cheng-Yu urban
agglomeration

0572 0824 0842 0946 0909 0900 0945 0980 0984 0995 1.000 0.973

4.2. Newly Added Industrial Land Area (Expansion Scale of Industrial Land) in the Study Area
According to statistics, as shown in Figure 5, with the total of the five national urban
agglomerations, the area of the newly added industrial land in urban agglomerations in the

five major countries increased and decreased with the year from 2007 to 2018, expanding
from 46,498.20134 hectares in 2007 to 53,257.99354 hectares in 2018, showing “N “type.
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Figure 5. Scale of industrial land expansion in city agglomeration from 2007 to 2018 (units: ha).

Among them, the year with the largest newly added industrial land area appeared
to be 2011, with an area of 59,010.08236 hectares, whilst the year with the smallest newly
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added industrial land area appeared to be 2016 with 25,872.38404 hectares. In terms of
regions, the expansion of industrial land in each urban agglomeration is basically similar
to the overall situation of the five national urban agglomerations, which also changes with
the year. The largest change in the area of industrial land was in the Pearl River Delta
urban agglomeration, which dropped from 8880.188531 hectares in 2007 to 2453.931652
hectares in 2018. The Cheng-Yu urban agglomeration expanded from 5170.293459 hectares
in 2007 to 6157.6787557 hectares in 2018, with the smallest change.

4.3. Result of Land Input Coefficient

We found that the overall industrial land input coefficient of the five national urban
agglomerations of the study area increased from 0.052 in 2007 to 0.216 in 2018, increasing
with the year, indicating that the economic development level of the study area depends to
a certain extent on land investment. From a regional perspective, the situation of the five
major urban agglomerations is consistent with that of the total of the five national urban
agglomerations. The coefficient of industrial land input has risen year by year, and the
region also relies on land investment to drive economic development to a certain extent.
However, regardless of whether it is the total of the five national urban agglomerations
region or the single agglomeration, the industrial land input coefficient is relatively small,
indicating that China’s economic development does not rely to a large extent on the input
factor of industrial land. These results are shown in Table 4.

Table 4. The land input coefficient in the five city agglomerations from 2007 to 2018.

Overall Urban Agglomeration CYUA BTHUA MYRUA YRUA PRDUA

2007 0.0052 0.0024 0.0048 0.0034 0.0052 0.0060
2008 0.0052 0.0029 0.0058 0.0079 0.0028 0.0044
2009 0.0066 0.0049 0.0077 0.0072 0.0075 0.0042
2010 0.0072 0.0053 0.0056 0.0077 0.0098 0.0070
2011 0.0071 0.0054 0.0061 0.0087 0.0079 0.0051
2012 0.0066 0.0054 0.0059 0.0076 0.0077 0.0050
2013 0.0062 0.0046 0.0061 0.0075 0.0066 0.0045
2014 0.0042 0.0031 0.0046 0.0049 0.0043 0.0033
2015 0.0033 0.0020 0.0034 0.0035 0.0037 0.0039
2016 0.0026 0.0014 0.0031 0.0023 0.0036 0.0032
2017 0.3406 0.9464 0.1262 0.2175 0.5934 0.9327
2018 0.2163 0.1620 0.2822 0.2888 0.1735 0.0697

Note: CYUA (Cheng-Yu urban agglomeration), BTHUA (Beijing-Tianjin-Hebei urban agglomeration), MYRUA
(urban agglomeration in the Middle Reaches of the Yangtze River), YRUA (Yangtze River Delta urban agglomera-
tion), PRDUA (Pearl River Delta urban agglomeration).

4.4. Validation Results of the Impact of MIL on the Scale of Industrial Land Expansion

According to the results of panel data model testing, there is no multicollinearity
between the respective variables. The Hausman test result rejects the random effects model,
so this paper chooses the result of the fixed effects model as the model estimation result.
The MIQ and MIP land have the same effect on the expansion of industrial land.

At the overall level of the five national urban agglomerations, both the industrial
land marketization rate by quantity and industrial land marketization rate by price have
significant effects on the scale of industrial land expansion, and the regression coefficient is
negative, indicating that the industrial land marketization reform can restrain the scale of
industrial land expansion. The land market reform implemented by the Chinese govern-
ment can restrain the expansion of industrial land and improve the utilization efficiency
of industrial land, which is consistent with hypothesis 1 of this paper. Among the eight
control variables, the industrial land marketization rate by quantity and industrial land
marketization rate by price have slightly different results on the scale of industrial land
expansion. Looking at the results of industrial land marketization rate by price, the regres-
sion-results:.of the four control variables of the RSG, FDI, AlIl, and the NIE on the scale of
industrial land expansion are significant. Among them, the regression coefficients of the
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three control variables of the RSG, All, and NIE are positive, indicating that these three
variables will aggravate the scale of industrial land expansion. The increases in RSG, NIE,
and AII have increased the demand for new industrial land, which in turn, have led to
the expansion of industrial land. These are in line with China’s current development level
and further prove the reliability of this paper. The regression coefficient of the FDI is nega-
tive. We analyzed this because the efficient business management method and advanced
technologies of foreign companies have promoted the transformation of the industrial
development mode, have changed the extensive land use model, and have established the
method of saving and intensive land use, thereby reducing the demand for new industrial
land and restraining the expansion of industrial land. From the results of the industrial
land marketization rate by quantity, the control variable of AIl did not pass the significance
test, and the results of other control variables are consistent with the effect of the industrial
land marketization rate by price.

At the level of individual urban agglomerations, there is also a slight difference
between the industrial land marketization rate by quantity and the industrial land mar-
ketization rate by price on the scale of industrial land expansion. Looking at the result of
the industrial land marketization rate by price, the results of the Pearl River Delta urban
agglomeration and the Yangtze River midstream urban agglomeration are consistent with
the results of the total of the five national urban agglomerations, and the marketization
reform of industrial land can restrain the expansion of industrial land. In addition, the re-
gression coefficient of the urban agglomerations in the coastal developed Pearl River Delta
is greater than that of the land urban agglomerations in the middle reaches of the Yangtze
River, indicating that the marketization rate of industrial land in the coastal Pearl River
Delta urban agglomeration inhibits the expansion of industrial land to a greater extent
than the inland urban agglomeration in the middle reaches of the Yangtze River, which is
consistent with research hypothesis 2 proposed in this paper. The regression results of the
Yangtze River Delta urban agglomeration, the Beijing-Tianjin-Hebei urban agglomeration,
and the Yangtze River middle-reach urban agglomeration did not pass the significance test
and were not statistically significant. Among the control variables, the five controls of the
RSG, FDI, NIE, IOV, and UOI all play a certain role in the expansion of industrial land, but
the impact of each urban agglomeration is different. From the results of industrial land
marketization rate by quantity, the results of the Pearl River Delta urban agglomeration and
the Chengdu-Chongging urban agglomeration are consistent with the results of the total of
the five national urban agglomerations, and the reform of industrial land marketization
can inhibit the expansion of industrial land. The regression results of the Yangtze River
Delta urban agglomeration, the Yangtze River midstream urban agglomeration, and the
Beijing-Tianjin Hebei urban agglomeration did not pass the significance test and were not
statistically significant. These results are shown in Tables 5 and 6.
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Table 5. Validation of the impact of industrial land marketization rate by quantity on the scale of industrial land expansion.

Explained Variable: Scale of Industrial Land Expansion

Overall Urban
Explanatory Agglomeration YRUA PRDUA BTHUA MYRUA CYUA
Variables
Model 1 Model 2 Model3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 Model 11 Model 12
Industrial
land marketi- ~ —134.081*  —191.510 *** 110.875 195.865 456245 612,993 *+ ~139.175 —556.366 *** 77537 ~109.588 ~114.9* ~1136
Zzation (—2.10) (—3.03) (0.65) (1.18) (-3.11) (—4.24) (—0.74) (—2.96) (—0.73) (-1.11) (-1.11) (-12)
rate
GDP per 0.178 0.057 —12.661 ~19.049 0.575 ~8.335 45.674 82.406 *** 15.954 ~0.004 0.186 0.191
capita (0.31) (0.10) (—0.65) (—1.20) (0.08) (~1.01) (1.40) (2.60) (1.14) (0.00) (0.49) (0.5)
The ratio of
;e;ﬁ:tfarz) 9,340 *** 7.377 #** 20.975 1.184 24.335 ** 2.139 17.485 *** 35.351 *** 1.891 —0.985 10.2 *** 3.684
GDI;’ (3.32) (2.87) (1.62) (0.14) (2.32) (0.39) .71 (6.62) (0.45) (—0.29) (2.66) 1.2)
structure
ngrreelftn ~6.690 *** —3.554 —15.40 *** 5,404 *** ~2.698 —0.67 ~2.309 —3.416* 9554 4340 4.959 6.44 **
vestment (—6.33) (—3.66) (—4.64) (—3.05) (—0.67) (=0.22) (~1.38) (—2.04) (—2.74) (~1.42) (1.43) @.1)
Employment
in the 0216 1.162 * 4084 % ~0.979 ~0516 ~0.492 6.122 ~1.367 3.607 5.673 —5.98 ** 47
secondary (0.40) (2.19) (~3.38) (—0.89) (—0.52) (—0.49) (1.60) (—0.51) (1.46) (3.23) (—2.42) (-1.9)
industry
Industrial 0.042 0.101 *** 0.095 0.027 ~0.103 * 0.044 ~0.022 0.062 —0.027 0.047 0.141 0.078
fixed assets (1.44) (3.57) (1.51) (0.46) (~1.96) (0.87) (—0.28) (0.90) (0.45) (0.82) 1.38) (1.0)
I“fv‘;zttre‘al 0.001 0.001 0.001 0.001 0.001 0.001 0.001 *** 0.001 0.001 0.001 ** 0.001 0.01
e (—0.80) (1.62) (1.04) (0.51) (—0.46) (0.39) (=3.79) (—0.93) (1.07) (2.19) —0.93) (~0.6)
Industrial —0.004 ~0.016* 0.084 *** 0.031* 0.001 0.001 —0.091 *** —0.025 0.001 0.001 0.1 —0.] **
output (0.661) (~1.87) (3.42) (1.75) (0.09) (0.02) (—2.69) (—0.97) (—0.04) (0.25) —2.76 (=2.9)
I:Tr?ﬂks’terruﬁf 0.034 ** 0.058 *** ~0.028 0.033 * ~0.043 —0.011 0.194 ** 0.357 *** 0.122 0.179 ** 0.51 **+ 0.68 ***
enterprises (2.06) (4.39) (—1.06) (1.85) (—1.00) (—0.39) (2.60) (7.69) (1.25) (2.46) 2.7) 10.0
~cons 254.859 * 168.731 ~633.370 297.309 104.906 902.615 *** 368.171 ~1160.33 *** 214.300 249.425 ~256.4 ~130.7
(1.67) (1.21) (—0.76) (0.56) (0.18) (2.73) (0.89) (—3.73) (0.96) (1.36) ~1.09 (=02)
R 0.100 0.205 0.298 0.272 0.429 0.277 0413 0.627 0.057 035 0.297 0.731

Note: ***p <0.01, ** p <0.05, * p < 0.1.
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Table 6. Validation of the impact of industrial land marketization rate by price on the scale of industrial land expansion.

Explained Variable: Scale of Industrial Land Expansion

Overall Urban
Explanatory Agglomeration YRUA PRDUA BTHUA MYRUA CYUA
Variables
Model 1 Model 2 Model3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 Model 11 Model 12
Industrial
land marketi-  —204.613**  —256.179 *** 80.132 136.700 580,192 **  —636.210 *** ~138.314 —529.325 *** —289.6 *** —284.6** ~89.20 —9523
zation (~3.18) (—3.96) (0.50) (0.82) (—4.05) (—4.34) (—0.73) (—2.72) (—2.95) (—3.00) (—0.77) (~0.9)
rate
GDP per 0.186 0.065 ~12.821 ~18.560 1.939 ~8.007 45.286 82.396 ** 0914 ~9.160 0.195 0.192
capita (0.33) (0.11) (—0.66) (~1.16) (0.27) (~1.07) (1.39) (2.57) (0.06) (—0.69) (0.51) (0.5)
The ratio of
;ecfﬁgtfa?(’) 9.881 *** 7.744 ** 21.065 0.442 30.907 *** 4018 17.546 *** 34.778 **+ 4179 0.628 10.2 #++ 3.549
GDPY (3.52) (3.02) (1.63) (0.05) (3.01) (0.73) (2.71) (6.43) (1.02) (0.19) (2.63) (1.1)
structure
Foreign ok et 15.19 *+* 7 otk 2 1.44 231 *k 17.37 *** 274 ** 7 1**
o ~6.695 ~3.589 ~15.19 ~558 ~2.603 —1.446 ~2315 ~3.509 ~173 -8. 5.070 6.5
st (—6.35) (=3.71) (—4.34) (—3.14) (—0.67) (—0.48) (—1.38) (—2.09) (—4.38) (=2.54) (1.46) (2.1)
Employment
in the 0.267 1.223 ** 4330 ~1.032 ~0.450 —0.407 6.323 % ~0.528 1.801 4208 ** —5.90 ** —46*
secondary (0.49) (2.32) (=3.42) (—0.93) (—0.48) (—0.41) (1.66) (—0.20) (0.75) (2.32) (—2.38) (=1.9)
industry
Industrial 0.049 * 0.107 *** 0.091 0.025 ~0.075 0.083 ~0.024 0.057 ~0.053 0.007 0.135 0.076
fixed assets (1.67) (3.80) (1.45) (0.43) (—1.45) (1.62) (—0.31) (0.81) (—0.86) (0.11) (1.31) (1.0)
I“fvgzttgal 0.001 0.001 0.001 0.001 0.001 0.001 0.001 *** 0.001 0.001 0.001 ** 0.001 0.01
e (—0.93) (1.50) (1.03) (0.43) (—0.95) (0.04) (—3.81) (—1.00) 1.17) (2.48) (—0.89) 0.7)
Industrial ~0.005 —0.017 ** 0.087 *** 0.032 * ~0.003 ~0.009 —0.091 *** ~0.029 0.1 0.055 ** 0.1 0.1
output (—0.55) (—2.06) (3.65) (1.83) (~0.17) (—0.72) (—2.69) (-1.12) (3.58) (2.45) (—2.79) (=2.9)
T&f‘l};f:l;f 0.034 ** 0.058 *** ~0.026 0.033* ~0.020 0.007 0.197 ** 0.365 *** 0.039 0.153 ** 0.50 *** 0.67 ***
enterprises (2.06) (4.39) (—1.00) (1.85) (—0.49) 0.27) (2.62) (7.83) (0.41) (2.10) (2.6) 9.91
" cons 289.952 * 211.984 —646.095 383.497 —180.790 846.022 *** 362.794 —1150.29 *** 350.838 334.583 * —256.2 ~1353
(1.90) (1.52) (—0.77) 0.72) (~0.32) (2.61) (0.88) (—3.64) 1.62) (1.83) (—1.08) (~0.8)
R 0.106 0.211 0.297 0.267 0.470 0.283 0.413 0.621 0.130 0.345 0.294 0.730

Note: ***p <0.01, * p <0.05, * p <0.1.
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5. Conclusions and Policy Implication
5.1. Conclusions

This paper selected 20072018 data from 77 prefecture-level cities in five national-level
urban agglomerations in China as the research sample. During the analysis of the impact
mechanism of the land market reform on the expansion of industrial land, through the
market-oriented reform of the land transfer “bidding, auction, and listing” policy, the
MIQ and MIP in each prefecture-level city were calculated, and the scale of industrial
land expansion in each prefecture-level city was measured. Then, the panel data model
was used to verify whether the land marketization reform would curb the expansion of
industrial land. The research results show that the marketization of industrial land can
curb the expansion of industrial land, and the land market reform implemented by the
Chinese government can curb the expansion of industrial land and improve the utilization
efficiency of industrial land. Under the effect of marketization, the efficient enterprise
management method and advanced technology of foreign enterprises can promote the
industrial industry to change the development model, change the extensive land use mode,
and establish the method of economical and intensive land use; thus, the FDI can reduce
the demand for new industrial land and restrain the expansion scale of industrial land to
a certain extent. On the contrary, the increase in the RSG, All, and NIE can increase the
demand of new industrial land, leading to the expansion of industrial land. At the same
time, land market reforms in different urban agglomerations can have different degrees of
impact on restraining the expansion of industrial land. During the study period, the MIQ
of the Pearl River Delta urban agglomeration increased most, from 0.150 in 2007 to 0.998 in
2018. The area of industrial land also changed most, from 8880.188531 hectares in 2007 to
2453.931652 hectares in 2018. It further illustrates that the increase in the rate of MIL can
curb the expansion of industrial land area, and it proves the research hypothesis of this
paper that land marketization reform can restrain the scale of industrial land expansion.

5.2. Policy Implication

Industrial land is an important production resource for China’s economic develop-
ment, an important driving force in the development of urbanization and industrialization,
and it has an important impact on China’s sustainable development. The way in which to
use land resources rationally and achieve a sustainable development model is one of the
problems that developing countries in transition need to face together. Based on the analy-
sis and conclusions of the research, this paper proposed the following measures to promote
China’s land market reform, achieve the economical and intensive use of industrial land,
restrain the expansion of industrial land, and realize the sustainable use of land resources.

First, the local government should deepen the reform of land marketization. China’s
land market appeared relatively late, and the time for land market reform was relatively
short; thus, the land market reform still needs further improvement [42]. Local gov-
ernments must change the function of land as a growth engine, change the “land for
development” model [33], continue to strictly implement the “bidding, auction, and listing”
system, and reduce the proportion of allocations and negotiated transfers. The industrial
land resources should also be optimally allocated in a fully competitive market environ-
ment. In addition, the idleness and waste of industrial land resources should be reduced,
the market-oriented operation of industrial land and the efficient use of industrial land
should be promoted, and the expansion of new industrial land should be reduced.

Second, it is necessary to set-up a differentiated land market development mecha-
nism. As the government continues to deepen the reform of land marketization, it should
formulate differentiated industrial land market development mechanisms based on local
conditions, allocate industrial land indicators rationally, promote industrial land concentra-
tions, form industrial clusters, and optimize industrial structure upgrades. At the same
time, it should also take into account the actual conditions of different regions in the devel-
opment stage, formulate and implement relevant supporting measures for market reforms,
and improve the market mechanism'’s ability to allocate land resources. Local governments
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should strive to change the excessive dependence on industrial industry and land finance in
the process of economic development, completely change the past phenomenon that local
governments arbitrarily increase the scale of industrial land investment in order to expand
fiscal revenue, and promote the transformation of the economic development mode.

Third, local governments should pay more attention to tapping the potential of urban
stock land, and they should support the development of the local economy by improving
the allocation and utilization efficiency of stock industrial land, change the situation of idle
land and the extensive use of land in the past, reduce the area of new industrial land, and
curb unlimited urban sprawl.

Last but not least, in the process of using industrial land, it is necessary to increase
investment in advanced technology and improve the intensive utilization of industrial
land [69]. In the economic development of a developing country like China, it is necessary
to completely change the extensive production model that relies on a large amount of
industrial land to increase industrial economic development. By increasing technological
input, you increase the output per unit area of industrial land and increase the industry
intensive utilization of land, reducing the land input in economic production and saving
land resources.

6. Discussion

This paper used the data of 77 representative prefecture-level cities in China’s five
national-level urban agglomerations from 2007 to 2018 as a research sample. Through the
market-oriented reform of the land transfer “bid, auction, and listing” policy, the MIQ and
MIP of each prefecture-level city were calculated. The results of the two measurement
methods of MIQ and MIP were the same, and through the panel data model, they verified
that the land marketization reform can restrain the expansion of industrial land. In addition,
the impact of land market reform in different urban agglomerations on restraining the
expansion of industrial land is different. The research results of this paper are consistent
with Gao et al. (2016)'s research [68], where the land market has a restraining effect on land
expansion. The previous research is mostly about the expansion of construction land, but
the innovation of this paper is that we use the research object of the role of industrial land
that promotes the development of China’s industry. China’s industrial land is divided into
three categories, including industrial land that is basically pollution-free, industrial land
that has a certain interference and pollution to the environment, and industrial land that
seriously interferes and pollutes the environment. The industrial land in this paper covers
all the current types of industrial land in China. In terms of MIL measurement methods, we
used both MIQ and MIP methods for measurement for the first time, making the results of
MIL more objective. We also calculated the industrial land input coefficient and described
the role of land as an input element in the process of economic development. The research
results of this paper can provide a certain theoretical basis and practical reference for
the land market reform in other regions of China. It also provides a reference for other
countries in the world that are developing in a transitional period to restrain unlimited
land expansion and save land resources in the process of economic development. Due to
the unavailability of data, the research failed to grasp the impact of the land market reform
in all prefecture-level cities in China on the expansion of industrial land. In addition, apart
from the market-oriented reforms and the control variables in the paper, there may be other
factors affecting the expansion of urban industrial land. These will be further probed in
the future.
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