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The high-tech industry belongs to the core strategic national development
category and is essential in promoting social future economic growth and
scientific and technological progress. This paper constructs a theoretical
framework for high-tech industry land misallocation based on the four-level
institutional analysis method. The study selects Zhejiang Province of China as
the research area. It uses the literature research method and multiple regression
analysis methods to analyze the root causes and influence mechanism of land
misallocation for the high-tech industry. The research shows that the land-use
support policies for the high-tech industry can effectively alleviate the
misallocation of land factors. In contrast, the government's improper
financial support measures and tax incentives increase the degree of land
misallocation in the high-tech industry. The higher the R&D expenditure-to-
income ratio and profitability, the lesser the land misallocation in the high-tech
industry. Government behavior and enterprise behavior impact land
misallocation in the high-tech industry, but government behavior has a
major impact. Therefore, the government, enterprises, and the market
should adopt an integrated strategy to reduce excessive government
intervention in land resource allocation, allowing the market to play a
decisive role in resource allocation, and stimulate the vitality of enterprise
R&D and innovation. This study helps to reveal the deep motivation of land
misallocation for high-tech industry and provides practical guidance for
optimizing the high-tech industrial land allocation and promoting high-
quality industrial development.
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Introduction

The coronavirus disease 2019 (COVID-19) epidemic has
delayed the return of personnel to work, caused a short-term
impact on the supply side, and triggered fluctuations in the global
supply chain, and the industry is facing the challenges of
transformation and upgrading. The most crucial factor in
industrial transformation and upgrading is agglomerating
resource elements to the advanced technology industry. The
high-tech industry is characterized by intelligence, innovation,
and strategy, which can promote the production of intermediate
products, increase the localization rate, and enhance the core
competitiveness of the industry (Buhr et al,, 2021). Countries
worldwide are making the development of high-tech industries
an important national development strategy (Zhang, 2020). The
rational allocation of factors such as land, capital, and labor are
important to the development of high-tech industries (Pruchnow
et al,, 2006). China’s high-tech industry has always maintained a
healthy development trend (Novikov, 2019), which is seen as
continuous growth in scale, continuous improvement in
Yu, 2016),
optimization of layout, etc. However, it is also facing a decline

technical capacity (Tung and continuous
in the growth rate, weak core technology capacity, insufficient
utilization of cluster advantages, and other challenges (Novikov,
2019). The high-tech industry not only reflects the achievements
of China’s cutting-edge technological innovation but also helps
to achieve sustained economic growth in China in the future.

In 2018, the number of high-tech industry enterprises in
China increased from 28,200 in 2010 to 33,600, and the main
business revenue increased from 7,448.28 billion yuan in 2010 to
15,7001 billion yuan; its scale of high-tech industry output
ranked second in the world, and its scale of exports ranked
first in the world [calculated based on the World Input-Output
Database (WIOD)]. For high-tech enterprises in need of key
support, the enterprise income tax rate is reduced to 15%, and all
levels of government pay great attention to the development of
high-tech industries. The development of industries needs to be
arranged on land (Sun et al,, 2020). Due to the urbanization
process, the land system in China shows a clear tendency toward
industrialization, which promotes the extensive industrial use of
land. There is also a significant structural imbalance in China’s
industrial land supply. The proportion of the land supply
available for emerging industries and high-tech industries is
relatively low (Wang and Wang, 2020), and the phenomena
of idle land and inefficient land use are prominent (Guanzhong
and Yi, 2015). High-tech industries have strategic significance for
national and regional development (Liang and Fan, 2020).
Therefore, due to the dual intervention of the central and
local governments, high-tech industrial land has been more
seriously misallocated than traditional industrial land (Huang
and Du, 2017; Guo, 2019).

Academia is increasingly concerned about the impact of land
industrial

allocation on development, mainly from the
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perspective of government-led or market-led policies (Wang
et al., 2020a; Tsvetkova et al., 2020), to study the root causes
(Lu et al, 2021), influencing factors (Liang et al, 2020),
measurement methods (Chen et al., 2020), governance models
(Adler et al,, 2019), and governance strategies (Liu et al., 2018a)
of land misallocation in high-tech industries. First, in terms of the
root causes of the misallocation, domestic and foreign scholars
believe that the main reasons for the misallocation of high-tech
industrial land are market failure (Wang et al, 2017),
government failure (Zeng, 2019), imperfect property rights
2019),

and Ronen,

and local
2007). The
between domestic and foreign academics is that some foreign

system (Haohan et al, government

competition (Coman difference
studies only consider land as a part of the capital, and the land
misallocation problem in developed countries is not so
(Chen 2018). the

uniqueness of China’s system determines the direction of

prominent and Kangping, However,
industrial policy and the government’s dominant position in
the land factor allocation, which makes land misallocation for
high-tech industries relatively serious. Subsequently, land
a  key the
development of high-tech industries (Lu et al., 2022). Studies

of the root causes of land misallocation for high-tech industries

misallocation has become issue hindering

have been conducted from the perspectives of the government
and the market and have explored the land factor misallocation
caused by improper government intervention in the market and
the defects of spontaneity, blindness, and lag in the market itself
(Zhao, 2019; Kong et al., 2021). Second, in terms of influencing
factors, the influencing factors mainly include institutional
factors (Sick et al,, 2019), socioeconomic factors (Yu et al,
2020), location factors (Liu et 2018a), and natural
endowment factors (Lu et al., 2020a). Third, in terms of study

al.,

methods, scholars mainly focus on the evaluation of land use
efficiency, land conservation, and intensive use. Their methods
mainly include input-output method (Bryan et al,, 2015), DEA
method (Han and Zhang, 2020), SFA method (Liu et al., 2020a),
and evaluation method based on index system (Zheng et al.,
2019). The measurement method of land misallocation in high-
tech industries can learn from the measurement and evaluation
method of resource allocation efficiency. Finally, from the
perspective of governance models and strategies, they mainly
include government-led governance models; market-led
governance models; mixed governance models; and strategies
such as clarifying the property rights of allocation, improving the
institutional environment of allocation, correcting the distortion
of allocation policies, and improving the management of
allocation planning. In a word, there is a consensus regarding
the existence of land misallocation. However, existing studies
have paid relatively little attention to the issue of land
misallocation in high-tech industries. At the same time, from
the perspective of research, the existing studies focus on the
perspective of allocation efficiency and agglomeration effects and

lack research on the high-tech industry from the perspective of
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land misallocation. From the perspective of research content, the
existing studies focus on the contribution of land factor
investment to economic growth at the macro level, and the
research on the mechanism of land misallocation in high-tech
industries is relatively scarce. Research at the micro level,
especially at the enterprise level, is mostly ignored. Empirical
tests are relatively lacking.

The contribution of this study lies in that this study breaks
through the existing research on utilization efficiency and an
agglomeration perspective and conducts research based on the
total
Theoretically, this study enriches and perfects the research on

perspective of microenterprise factor productivity.
the optimal allocation model of high-tech industrial land. In
practice, it provides practical guidance for optimizing the
allocation of land for high-tech industries and promoting the
high-quality development of industries. This study aims to use
the high-tech enterprises in Zhejiang Province as the research
object and, from the viewpoints of government behavior and
enterprise behavior, to explore the impact mechanism and the
root causes of land misallocation for the high-tech industry. To
this end, it employs literature review methods and multivariate
regression analysis to seek optimization strategies for land
allocation in the high-tech industry. This study will provide a
scientific basis and decision-making reference for the intensive
and efficient use of industrial land, industrial transformation and
upgrading, and the high-quality development of regional
economies. The following section presents the theoretical basis
and literature review. Then, the theoretical analysis framework
for the study of land misallocation in the high-tech industry is
presented. The Model and data section proposes hypotheses and
constructs analytical models. In the Results and discussion
section, the empirical results are discussed. The final section is
the conclusion of this study.

Theoretical basis and literature
review
Resource misallocation theory

Modern that
allocation plays a key role in achieving efficiency and that

microeconomics  emphasizes resource

improper resource allocation is an essential source of
differences in productivity among countries (Liu et al., 2020b).
Jones proposed an input-output economy with a Cobb-Douglas
production function and consumption function and a
distortionary wedge (Yin and Zhu, 2020). Bigio and La’O
expanded on this by proposing input-output economies with
Cobb-Douglas production and consumption functions with
distortionary ~ wedges supply
(JonesMisallocation, 2013). When an economy is distorted,

and an elastic labor

meaning that the marginal product of inputs of each

production unit is not equal, there will be resource
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misallocation. “Resource misallocation” refers to the existence
of external factors that cause obstacles to the flow of resource
elements, thus causing the unequal marginal product of
resources, ie., deviation from the Pareto optimality (Chen
et al, 2019). Studies on resource misallocation in China
mainly focus on the nature, connotations, form, cause, and
impact of resource misallocation. Since China’s economic
growth is mainly achieved through the promotion of
industrialization, the industrial sector forms the core of
China’s economy. Its output value has been maintained at
approximately 50% of the total gross domestic product (GDP)
(Lu et al, 2020b), and the high-tech industry is the pillar of
China’s economy. Research on land resource misallocation in
high-tech the
industrialization ultimately

industries is key to deftly promoting

and achieving  industrial
transformation and upgrade in China. There are two main
types of resource misallocation. One is misallocation in the
intensive margin, in which the marginal return on resources is
not equal across sectors; the other is misallocation in the
extensive margin, in which the marginal output of all
enterprise factors in the economy is equal, but the reallocation
of factors could still lead to output increases (Yang and Shao,

2018).

Connotation of land misallocation in the
high-tech industry

The earliest definition of high-tech industry describes it as a
large-scale industry that uses cutting-edge technology and
cutting-edge equipment (Banerjee and Moll, 2010). The high-
tech industries addressed in this study are modern urban
industries that meet the national classification standards.
High-tech industry land includes the land used by units that
meet the national high-tech industry classification and are
recognized as high-tech enterprises or high-tech industrial
parks by governments at all levels. Its output value is usually
higher than that of general industries. From the perspective of
economics, if production factors are not effectively allocated, and
high productivity enterprises cannot get enough factor input, the
overall productivity of the economy will be affected, and the
resulting efficiency loss is called resource misallocation (Sun and
Lv, 2020). At present, scholars at home and abroad have not
formed a precise definition of the land misallocation of high-tech
industries. Referring to the concept of “resource misallocation”
(Lu et al,, 2021), the land misallocation of high-tech industries is
that the flow of factors is blocked, resulting in the deviation of the
marginal output of resources from the Pareto optimal state. Due
to the different levels of factor marginal output in different
departments or regions, the actual allocation of high-tech
industrial land will deviate from the optimal allocation
equilibrium point under the intervention of the government
and the market. This leads to the reduction of the output
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FIGURE 1
Schematic diagram of land misallocation in the high-tech
industry.

efficiency of high-tech industries, forming a certain output
gap. The greater the difference of factor marginal output level
in different departments or regions, the greater the degree of
deviation from the optimal allocation, and the more serious the
misallocation phenomenon. Therefore, under the influence of
excessive government intervention and market failure, the
allocation of high-tech industrial land by the main body of
resource allocation deviates from the principle of fairness,
resulting in the imbalance of the allocation of capital, labor,
land, and other factors in various departments and regions (Li
and Wang, 2021). The supply and demand of land for high-tech
industries are in an unbalanced state, resulting in some high-tech
industries in some regions being unable to develop due to the lack
or backwardness of factor resources.

This study assumes that over a fixed period of time, the total
area of industrial land is fixed, denoted by L; the industrial land is
allocated to two specific sectors (enterprises), which are recorded
as sector A and sector B, and their decision-making behavior is in
line with the concept of the economic man. Under the same level
of industrial land supply, the marginal benefit functions of
industrial land for sector A and sector B are F, and F,,
respectively.

As shown in Figure 1, the marginal benefit functions F; and F,
are placed in a box plot. The horizontal axis L'L represents the
amount of industrial land allocated for sector A, and L"L
represents the amount of industrial land allocated for sector B.
Effective allocation should achieve equal marginal revenue (i.e., L*
points). The two marginal benefit curves are divided into eight
parts, denoted as M, M,, M;, Q;, Qy, Qs, Qg and N. Under the
condition of effective allocation, the economic output is expressed
ass Yy =M+M+Mp+Qr+Qy+Qs Yy =N+Qy
Yr=M+M+M,+Q;+Qy+Q3+Q4+N. Under the
industrial the
economic output is expressed as follows: Yy, =M +Qq,

government-led  high-tech land allocation,
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Yo, =Qo+Q3+Qu+ N, Y, =Y +Y,=M+Q; +Q, + Qs+
Q4 + N. This indicates that the efficiency loss of government-led
high-tech industrial land allocation is M;+M,. The reason for this
loss is that there is a large gap between the marginal benefit levels of
industrial land use in the two sectors under government
intervention. Due to various frictions, such as land regulation
and incomplete markets, the actual land allocation (F;) deviates
from the optimal condition, resulting in the formation of
differences in marginal land output and deadweight loss (M;).
However, because the high-tech industry has strategic importance
in regional economic development, it is subject to intervention by
both central and local government, which results in more serious
friction in the high-tech industry than in the general industry,
leading to greater efficiency loss (M; + M,). The greater the
difference in marginal land output, the greater the degree of
land misallocation for high-tech industries. In summary, the
sources of friction mainly include government intervention and
market failure. The influence of government intervention under
the current government-led industrial land allocation system is
especially high in China.

Study review of land misallocation in the
high-tech industry

Through combing the literature, it is found that foreign
scholars began to study the high-tech industry in 1984. In
order to restore the vitality of economic development after the
2008 financial crisis, the world’s economies paid more attention
to the high-tech industry, which is a high-growth industry. They
issued more supporting policies to promote its development.
Foreign scholars’ study on land misallocation began in 1979, and
its popularity has been growing slowly for a long time. The main
reason for this is that foreign countries started early in the study
of land resource utilization, and the development system is more
perfect. Therefore, in the actual process of industrial growth,
there is less large-scale and eye-catching industrial land
misallocation. Domestic study on land use efficiency and
high-tech industry began in 1984. Under the tide of industrial
structure adjustment caused by the world’s new technological
revolution, China has paid increasing attention to high-tech
industrial development zones. Domestic research on high-tech
industry reached its peak in 1999 and then showed a fluctuating
downward trend. The study on land use efficiency has been
growing slowly from the beginning to 2018. And as the national
society pays more attention to the efficiency of industrial land
use, it is expected that the efficiency of land use will become a
research hotspot in the future.

Existing studies mainly focus on the root causes (Liu et al.,
2018b; Yan, 2018; Agheyisi, 2019), influencing factors (Li et al.,
2017; Chen et al., 2022), measurement methods (Zeng et al,
2019; Wang et al.,, 2020b; Wang and Tan, 2020), governance
strategies (Ma and Zhao, 2015), and other aspects of land
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misallocation in high-tech industries. The root causes of land
misallocation in high-tech industries can be summarized into five
aspects. First, the imperfect land factor market (Agheyisi, 2019).
For example, restrictions on transfer or lease will increase the
transaction costs of business entities in production activities and
hinder the flow of land elements to entities that use more
efficiently. Second, excessive government intervention in the
land market and market failure caused by monopoly of land
supply are important reasons for the low efficiency of land
allocation in high-tech industries (Agheyisi, 2019). The third
is the imperfect property right system (Yan, 2018). Fourth, land
regulation is one of the reasons for the imbalance between
marginal income and cost of land (Yan, 2018). The fifth is the
competition of local governments under the reform of tax
sharing system (Liu et al, 2018b). The influencing factors of
high-tech industrial land misallocation can be divided into
institutional factors (Li et al., 2017), socioeconomic factors (Li
et al, 2017), location factors (Chen et al, 2022), natural
endowment factors (Chen et al., 2022), and so on. Among the
institutional influencing factors, the existing studies mainly focus
on the impact of institutional changes, land supply system
reform, industrial land use system, and industrial policy. The
influence of socioeconomic factors is mainly reflected in the
impact of the degree of economic development and the
imbalance of economic development on the space-time
difference of high-tech industrial land allocation. Due to the
in the

development, the subsequent development opportunities are

great differences degree of regional economic

also different; therefore, the location factor is also an

important reason. Natural endowment factors also have a
certain degree of impact. Among them, many studies have
pointed out that population changes, income levels and
affluence, and

technological ~ progress

influencing factors. Since the theoretical basis of high-tech

are  important

industrial land misallocation is the theory of resource
the method of high-tech
industrial land allocation efficiency can learn from the

misallocation, measurement
measurement and evaluation method of resource allocation
efficiency. There are mainly marginal output differences or
productivity share covariance, which is the method of
calculating the marginal efficiency output of the research
object by constructing a covariance model (Zeng et al., 2019);
using the relative productivity of factors, that is, restoring the
relative productivity of factors through the calculation of the
elasticity coefficient and distortion coefficient of production
factors (Wang et al., 2020b) and based on the productivity
gap caused by resource misallocation, that is, by calculating
the distortion degree of resource misallocation, and then
comparing it with the most efficient point, we can get the
productivity gap (Wang and Tan, 2020). The optimal
allocation of high-tech industrial land is committed to
correcting the misallocation and improving the allocation
efficiency by selecting and the

improving governance
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structure. The misallocation of high-tech industrial land may
be caused by the failure of government and market mechanism;
therefore, the definition of the functional scope of government
and market has become the governance core. The main modes of
high-tech industrial land
government governance mode, market governance mode, and

allocation governance include

mixed governance mode (Ma and Zhao, 2015).

Theoretical analysis framework for
land misallocation in the high-tech
industry

Four-level institutional analysis of
Williamson's framework

According to the institutional analysis theory of Williamson
(2000), the roles of the four levels of social embeddedness,
institutional environment, governance structure, and resource
allocation are flipped from top to bottom. Social embeddedness
(L1) has been changing for a long time, and its research scale is
relatively macro. However, the scope of this study is limited to
Zhejiang Province, and therefore, the impact of the first level is
ignored at the institutional level. From the perspective of the
under the current fiscal
the of
competition and fiscal revenue and expenditure pressure,

institutional environment (L2),
decentralization system and in face regional
local governments tend to attract large capital-intensive or
labor-intensive enterprises, and some traditional enterprises
lose their vitality for development and become backward and
inefficient. A large amount of inefficiently utilized industrial land
cannot be put back into market transactions, which significantly
reduces the land available for high-tech industry. The
governance structure (L3) removes the transaction barriers
that affect the normal operation of the market mechanism.
The current allocation of high-tech industrial land is mainly
affected by government behavior and enterprise behavior. The
level of resource allocation (L4) manifests as government
intervention in the normal land market through fiscal
subsidies, preferential land supply, and other policy measures
under the systems of fiscal decentralization and urban-rural
division, resulting in marginal private costs that are lower than
the marginal social costs for high-tech industry enterprises;
consequently, high-tech enterprises have strong development
motives. This level starts with marginal efficiency and is affected
by the common influence of the first three institutional levels.
The interaction among these levels is shown in Figure 2.
However, the dual failure of the market and the government
during the resource allocation process indicates that simply
adjusting the price and quantity of land to improve the
marginal efficiency of land use cannot correct the root cause
of the misallocation problem. Therefore, it is necessary to
explore the solution at a deeper level.
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FIGURE 2
Four-level institutional analysis of Williamson's framework.
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FIGURE 3
Theoretical analysis framework for land misallocation in the high-tech industry.
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of enterprise <marginal
social cost of enterprise:
Enterprises are in a
dilemma

Joint

—

Theoretical framework of land

misallocation for high-tech industry

Because the allocation of land for high-tech industry is

affected by both government intervention and market failure

(Ferrara et al., 2014), it is not ideal to explore this misallocation

only from the perspective of efficiency allocation. To more clearly
understand the mechanism of land misallocation for high-tech

industry and clarify the interaction between land misallocation
for high-tech industry and the behavior of government and
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enterprise, this study draws on the four-level institutional
analysis of the Williamson framework and constructs a
theoretical analysis framework for land misallocation in high-
tech industries (Figure 3) according to the ideal of “institutional
level—behavior ~model—transmission path—influence on
outcome.”

First, changes in social embeddedness are slow and
unpredictable. Therefore, only the second, third, and fourth
the The

institutional environment is the structure that ensures the

levels are considered at institutional level.
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smooth operation of society, and it forms the basis for the
allocation of industrial land. Governance structure represents
implementation at the level of social institutions. Resource
allocation includes production factors, pricing, and incentive
adjustments. Currently, most studies on land allocation for
high-tech industry focus on the fourth level of marginal
analysis: resource allocation efficiency. Second, the behavioral
model mainly analyses the behavior of government and
enterprise in the land allocation process. In terms of
government behavior, under the institutional environment of
fiscal decentralization and urban-rural division, the government
intervenes in the land market through policy governance
measures such as fiscal subsidies and preferential land supply
to attract more high-tech enterprises. From the perspective of
enterprise behavior, the government’s financial subsidies and
preferential policies cause the marginal private cost of high-tech
enterprises to be smaller than the marginal social cost.
Meanwhile, traditional inefficient enterprises have difficulty
vacating, high-tech enterprises have difficulty entering, and
the latter has poor operating conditions, which cause the
distortion of land allocation for high-tech industries. Third,
the path
government behavior or enterprise behavior affects land

transmission analysis mainly explores how

misallocation for high-tech industries and the path through
which they affect the
Insufficient land resource allocation for high-tech enterprises

efficiency of factor allocation.
will result in the dispersion of the agglomeration of scientific
research resources and production factors, which will increase
the operating costs of enterprises. Excessive land resource
allocation for high-tech enterprises leads to a large amount of
capital being fixed in the land and unable to flow to more efficient
sectors to create more value, thus creating a vicious circle. In
addition, because the factors can be converted and circulated,
enterprises can use the existing resources for mortgage loans to
attract capital injection and can easily cover the land
misallocation, which damages the development efficiency of
other enterprises. Eventually, this causes misallocation in the
high-tech industry.

Model and data
Theoretical assumptions

According to the theoretical analytical framework of land
misallocation in the high-tech industry (Figure 3), government
behavior is mainly reflected in the second and third levels. There
is fierce competition among local governments, and land has
become a tool that local officials use to develop the regional
economy. In an institutional environment characterized by fiscal
decentralization and urban-rural division, the local government,
due to political promotional and fiscal incentives, excessively
intervenes in the land market, causing severe distortions in the
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deviation of land prices from land values (Wei et al., 2019). High-
tech industry enterprises exist in a distorted market environment.
Therefore, there is a serious misallocation of land resources. In
recent years, extensive land supply based on low land prices and
the agreement-based transfer method has become the main
means by which local governments attract investment. Based
on this, this study proposes hypothesis 1: the greater the
government intervention in high-tech industrial land, the
more serious the land misallocation in the high-tech industry.

Enterprise behavior is mainly reflected in the fourth level.
Local government competition for attracting investment in the
land will lead to excessive investment by land-purchasing
enterprises, which increases the degree of capital intensity but
keeps employment absorption capacity and growth efficiency low
(Huang and Du, 2017). Under solid government intervention,
the marginal private cost of traditional industrial land is lower
than the marginal social cost, and enterprise land has a relatively
apparent negative externality. The spatial uniqueness of land
resources leads to a minimal possibility for enterprises to exit
after they have occupied the land while simultaneously increasing
the cost of the land for new entrants and reducing the overall level
of productivity, leaving enterprises in a dilemma. Based on this,
this study proposes hypothesis 2: the more significant the
negative externality of land use by high-tech enterprises, the
greater the likelihood of land misallocation.

In fact, high-tech industrial land is allocated under the
combined effect of macrocontrol and market mechanisms,
and the study of misallocation should also consider these two
aspects. First, the local government is both the land’s supply side
identity. Therefore, the local
government has strong control over land allocation. Local

and the macroregulator’s

government-led land allocation has a direct impact on the
market demand for high-tech industrial land and restricts the
signal transmission between price and supply and demand,
which is the root cause of misallocation. Second, imperfect
market mechanisms and incomplete regulatory functions
directly impact enterprises’ unreasonable behavior, which in
turn affects land allocation. In the game between the
government and enterprises, the local government will provide
land according to the demands of the land-using enterprises, and
the land-using enterprises will determine the demand based on
the
governments has severely depressed the price of industrial

land price. The vicious competition among local
land. According to the theory of market supply-demand
equilibrium, the decrease in land price will lead to an increase
in the land demand of enterprises, which in turn promotes an
increase in the supply of industrial land. Meanwhile, other
investment promotion policies of local governments will also
stimulate the land demand of high-tech enterprises, which may
cause a large amount of land occupation and land hoarding
behavior. This behavior prevents the enterprise’s own capital
elements from circulating and hinders the entry of foreign high-
tech enterprises. As a result, the allocation of land resource
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TABLE 1 Index selection.

Variable name

Mismatch Index The index of the land misallocation in high-tech industry

FIN
SUB
POL

Government behavior

ASS
R&D
PRO

Enterprise behavior

Control variables net population inflow

urban population density
prefecture-level city GDP

the number of college graduates
the number of granted patents

elements in high-tech industries is distorted. Based on this, this
study proposes hypothesis 3: land misallocation in the high-tech
industry is caused by both government behavior and enterprise
behavior, but government behavior has a major impact on it.

Model construction

First, we examine whether government behavior impacts
land misallocation in the high-tech industry. Hypothesis 1 is
verified by examining the impact of indicators such as fiscal
decentralization and fiscal subsidies on the explained variables.
The model was established as follows:

Landmisallocation;, = B, + 3, FIN; + 3,SUB;, + 3,POL; + 6Z;

t U+ &

1)

In this model, it represents the relevant data of prefecture-
level city i in the year ¢, and Landmisallocation;, is the degree of
land misallocation in the high-tech industry in different regions.
Variables, the fiscal decentralization index (FIN) and local
government financial subsidies for high-tech industries (SUB),
and high-tech industry land-use policy (POL) represent
V4
including the net population inflow, the population of the

government  behavior. represents  control variables,
municipal district, the GDP of the prefecture-level city, the
number of people with a college degree or higher, and the
number of patents. y + ¢ is a compound disturbance term.
Second, we examine how enterprise behavior affects land
misallocations in high-tech industries. To verify hypothesis 2, the

model is established as follows:

Landmisallocation;, = f, + B, ASS; + B;PRO;; + B, R&D;; + 6Z;
+ U+ &

2

In this model, the variables, asset-liability ratio (ASS),
profitability (PRO), and research and development (R&D)
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Index composition Variable unit

traditional industrial land area/high-tech industrial land area

Fiscal revenue/Fiscal expenditure

Financial subsidies for investment in high-tech enterprises yuan

Yes =1, No =0 —

(total liabilities/total assets) x 100% %

R & D investment/total profit —

(net profit/total assets) x 100% %

Net population inflow person
Population in municipal districts person
prefecture-level city GDP 100 million yuan
the number of college graduates person

the number of granted patents pieces

expenditure-to-income ratio (R&D), represent the behavior of
high-tech enterprises.

Finally, the relationship between government behavior,
enterprise behavior, and land misallocation in the high-tech
industry was studied to clarify the underlying mechanism of
land misallocation in high-tech industries. To verify hypothesis 3,
the model is established as follows:

Landmisallocation;, = B, + 3, FIN;, + B,SUB;, + 3,POL;
+ ﬁ4ASSit + /35PRO“ + ﬁ6R&Dit + 6Zit
U+ g

3

In this model, the first three variables, including the FIN,
SUB, and POL, represent government behavior; the latter,
including the ASS, PRO, and R&D, represent the behavior of
high-tech industries.

Data description

The land misallocation in the high-tech industry is the core
variable (i.e., dependent variable) to be explained in this study.
Academia primarily uses the area of land leased by agreement/
area of land leased through bidding or the average price of
of land
characterize the degree of land misallocation, but the

commercial land/average price industrial to
heterogeneity and differences among different industries are
ignored. Based on misallocation theory, this study uses the
traditional industrial land area/high-tech industrial land area
ratio to express the core variable of land misallocation in high-
tech industry. Government behavior and enterprise behavior are
explanatory variables (i.e., independent variables). In the analysis
of government behavior, the government behavior variables are
measured using indicators such as fiscal decentralization, fiscal
subsidies, and high-tech industrial land-use policy. In the
of high-tech

operational management and revenue interact with the land

. . . .
analysis enterprise  behavior, enterprises
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FIGURE 4

Average value of capital factor input and economic output of
high-tech industrial enterprises in Zhejiang province in 2018.
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FIGURE 5
Average value of labor factor and land factor input of high-
tech industrial enterprises in Zhejiang province in 2018.

misallocation in the high-tech industry (Liu et al, 2018a).
Therefore, the enterprise behavior variables are measured
using the ASS, PRO, R&D, and other indicators. For high-
tech industry, the city’s economic development trend is the
foundation of industrial development, and the quantity and
quality of talent determine the speed of future development.
Therefore, the control variables mainly include two aspects. One
is the level of city development, including net population inflow,
urban population density, and prefecture-level city GDP; the
other is the supply of talent and technological innovation,
including the number of college graduates and granted
patents. The selection and composition of specific indicators
are shown in Table 1.

Zhejiang Province plays an important role in the integration
strategy of the Yangtze River Delta. The headquarters of high-tech
enterprises with global influence, such as Alibaba and Ant Group,
are in Zhejiang Province. Zhejiang Province has successively
introduced a number of policies to support the development of
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FIGURE 6

Data change of high-tech industry in Zhejiang province from
2015 to 2018.

high-tech enterprises. With the support of national strategic
materials, Zhejiang Province will build a new science and
technology city with scientific and technological innovation as
its core and high-quality industrial development as its goal and will
strive to explore development with specific characteristics. This has
become a reproducible and promotable model development case.
Although the high-tech industry in Zhejiang Province has
developed rapidly, there is still a misallocation problem in the
land for high-tech industries. From the perspective of factor input
level (Figures 4, 5), the capital factor input has increased
significantly, with a growth rate as high as 120% from 2014 to
2018, while the growth rate of the labor factor input and land factor
input increased relatively less, only by 4% and 26% in 5 years,
respectively. In terms of the output of high-tech industries, the
province’s growth rate was 98%. Therefore, the output of high-tech
industry enterprises in Zhejiang Province does not match the
resource input, and the misallocation of labor factors and land
factors is the most serious. This is not conducive to the long-term
development of high-tech industry enterprises and society.
the China Statistics Yearbook on High
Technology Industry, Zhejiang Province’s high-tech industry

According to

investment in 2018 increased by 39.15% compared to 2015, the
main business income increased by 41.70%, and the total profit
increased by 45.36% (Figure 6). With the rapid development of the
high-tech industry, a large number of high-efficiency and high-
tech enterprises have emerged. In 2018, the number of high-tech
enterprises in Zhejiang Province reached 2,785. Since inefficient,
traditional enterprises did not establish an effective exit
mechanism at the initial stage of their establishment, the
environment of survival of the fittest created a dilemma that
resulted in a prominent phenomenon of industrial land-use
distortion. Therefore, it is typical to choose Zhejiang Province
as the study area of this paper.

The research subjects of this paper are listed high-tech
enterprises in Zhejiang Province, with a total sample of 307.
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TABLE 2 Descriptive statistics of variables.

Variable name Mean
value
Misallocation The index of land misallocation in the high- ~ 4.5328
Index tech industry
Government FIN 0.2671
behavior SUB 22.4128
POL 0.2000
Enterprise ASS -0.8826
behavior R&D 0.9051
PRO -0.6052
Control variables net population inflow 3.0301
urban population density 6.0827
prefecture-level city GDP 10.6496
the number of college graduates 12.5413

The detailed distribution is shown in Figure 7. High-tech
industrial land-use data were taken from the Land China
website and the Zhejiang Statistical Yearbook on Land
Resources. Government behavior data were taken from the
Zhejiang Statistical Yearbook and various local government
websites. Given the availability and completeness of the data,
the enterprise behavior data were compiled from the annual
reports published by each listed high-tech enterprise from
2014 to 2018 and the science and technology statistical
bulletins of each local government, and the data on control
variables were obtained from the Zhejiang Statistical Yearbook
(2014-2018). Based on the descriptive statistical results of the
variables presented in Table 2, the most stable indicator is the
number of college graduates, with a standard deviation of 0.0630.
The indicator with the highest degree of dispersion is enterprise
profitability, with a standard deviation of 2.5271. The average
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High-tech industry enterprises

Minimum Maximum Standard Observed
value value deviation value
3.2808 5.2625 1.0023 1,545
—0.7411 0.7068 0.7423 50
22.8917 22.3190 0.3072 1,545
0.0000 1.0000 0.5292 50
~0.9568 —0.7838 0.0868 1,545
2.5393 47140 1.9108 1,545
-0.6826 3.7327 2.5271 1,545
1.2528 3.5639 1.2100 50
4.7473 6.6875 0.9928 50
10.4959 10.7648 0.1349 50
12.4702 12,5957 0.0630 50

10

value of the SUB indicator is 22.4128, which is the highest
variable, while the average value of the ASS indicator
is —0.8826, the lowest variable. Indicators with the same
observed values of the misallocation indicators included SUB,
ASS, R&D, and PRO. In addition, the most recent year of the data
is 2018; therefore, the timeliness of the data is relatively good, and
all of the variables pass the logic test.

Results and discussion
Empirical results
The theoretical starting point for the land misallocation of

high-tech industries is the difference in the marginal output of
land. The greater the difference in the land factor’s marginal
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FIGURE 8

Variation of average economic output of high-tech industries
in Zhejiang province from 2014 to 2018.

output, the greater the deviation of the factor allocation from the
efficient subject or method (Baqaee and Farhi, 2020), which in
turn indicates that the land misallocation in high-tech industries
is more serious. As shown in Figure 8 Zhejiang Province shows
an increase of 98% in the output level of high-tech industries.
Ningbo has the largest absolute value of output, but its growth
rate is only 33%, and Wenzhou has the smallest absolute value of
output, but its growth rate is as high as 684%. Under the same
input level, the output levels of different regions did not increase
year-on-year, possibly due to the misallocation of factor
resources.

As shown in Table 3, the degree of correlation among
government behavior variables, enterprise behavior variables,
and mixed variables and the degree of fitting of the regression
are high. The Durbin Watson (DW) value can be used to
determine the autocorrelation status of the model. The DW
test value is close to 2, indicating that no autocorrelation
problem will occur. The significance is less than 0.01,
indicating that the mechanisms of hypotheses 1, 2, and 3 can
be well explained. The F-test value reached a significance level of
0.01, indicating that the explanatory power of the model was
relatively good.

Under the government behavior model, the unstandardized
coefficients of FIN and SUB are positive (Table 4), indicating that
these two have a positive impact on the land misallocation in
high-tech industry, and the unstandardized coefficient of POL is
negative, indicating that there is a negative correlation between
POL and land misallocation. The control variables were
significant. The results in Table 4 show that land-use policy
support can effectively alleviate the land misallocation in high-
tech industry. The government’s financial subsidies for high-tech
enterprises will attract more high-tech enterprises, but the higher
the degree of fiscal decentralization, the greater the pressure on
the local government to balance incomes and expenditures.
Under conditions of fierce local competition, the government
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tends to invest resources in capital-intensive traditional
industries. Thus inefficient, traditional industries continue to
occupy a large amount of land resources, and high-tech
enterprises have difficulty gaining entry, which will objectively
increase the degree of land misallocation in high-tech industries.
Hypothesis 1 was verified.

Under the enterprise behavioral model, the control variables
were significant and land misallocation in high-tech industries is
significantly inhibited by PRO and R&D (Table 5). The R&D
investment of high-tech enterprises is directly related to their
When R&D
investment is insufficient, enterprises may use policy support

level of innovation and operating income.

to invest in land speculation and begin to hoard large amounts of
land resources, resulting in land misallocation in high-tech
industries. Profitability is the foundation of enterprise survival.
In the case of excessive allocation of land factors, high land-
holding costs will hinder the flow of capital elements to
technology R&D, and enterprises will choose to concentrate
productivity on low-end technology projects with easily
produced outcomes, resulting in low efficiency. If land factors
are not sufficiently allocated, enterprises that cannot obtain
be
production efficiency, resulting in insufficient R&D revenue

sufficient production space will forced to reduce
and profitability. The lack of internal revenue capacity among
enterprises will in turn affect their investment in land factors, and
this circular effect will deepen the land misallocation in high-tech
industries. Hypothesis 2 was verified.

Under the hybrid model,

significant, and both government behavior and enterprise

the control variables were

behavior will have an impact on the land misallocation in the
high-tech industry. In the regression results, the larger the
regression coefficient, the deeper the impact. Overall, the
regression coefficient of the independent variable representing
government behavior is greater than the regression coefficient of
the independent variable representing enterprise behavior
(Table 6), indicating that government behavior has the main
impact. That is, hypothesis 3 is verified.

Discussion

First, land-use support policies for high-tech enterprises
can effectively alleviate land misallocation, while excessive fiscal
subsidies and tax incentives under fiscal decentralization will
further increase land misallocation. Due to tax distribution
reform and promotion incentives, the local government favors
the development model of “operating the city with land” by
virtue of an absolute monopoly over the land, which leads to the
extensive use of industrial land by the local government and
inhibits the transformation and upgrading of the industrial
structure. Policies such as financial subsidies and tax incentives
are the most important means by which local governments can
attract investment, which can expand the economic benefits of
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TABLE 3 Summary of behavior pattern model.

10.3389/fenvs.2022.959926

R R? Adjusted R*  Error DW test value  F-test value  Significance
of standard estimation
Government Behavior Model 0.994 0.989 0.984 0.109 1.713 177.693 0.008
Enterprise Behavior Model 0.840 0.750 0.733 1.105 2.189 2,573 0.000
Mixed Mode 0.933 0.871 0.813 1.8486 1.989 3.374 0.003

Predictive value: (Constant), fiscal decentralization index (FIN), local government financial subsidies for high-tech industries (SUB), high-tech industry land-use policy (POL), profitability
(PRO), research and development (R&D) expenditure-to-income ratio (R&D), asset-liability ratio (ASS). Dependent variable: Land misallocation in the high-tech industry (land

misallocation).

TABLE 4 Multiple regression coefficients of government behavior variables.

Unstandardized coefficients Standardized T-test value Significance
coefficients
Regression Standard error Regression
coefficient coefficient
Government behavior (Constant) 5377 0.546 9.849 0.044
model FIN 7.108* 0.294 2.198 24.188 0.026
SUB 0.175* 0.065 0.199 2.689 0.002
POL —2.361* 0.105 -0.836 -22.552 0.028
Control Controlled
variables

Note: * and **, respectively, represent that the data are significant at the 5% and 10% confidence intervals. Dependent variable: Land misallocation in the high-tech industry (land

misallocation).

TABLE 5 Multiple regression coefficients of enterprise behavior variables.

Unstandardized coefficients Standardized T-test value Significance
coefficients
Regression Standard error Regression
coefficient coefficient
Enterprise behavior (Constant) 0.145 1.713 2.085 0.005
model PRO -0.292* 0.125 -0.669 -2.336 0.008
R&D ~0.556* 6.023 —0.527 -1.753 0.000
ASS 0.178** 0.161 0.349 2.103 0.012
Control Controlled
variables

Note: * and **, respectively, represent that the data are significant at the 5% and 10% confidence intervals.

Dependent variable: Land misallocation in the high-tech industry (land misallocation).

the region in the short term and provide the government with
fiscal revenue in the long term, thereby improving the
performance of the government. High-tech enterprises are
highly sensitive to production costs, and local governments
usually choose to lower the price of industrial land and provide
a large number of subsidies and preferential policies to attract
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high-tech enterprises. However, high-tech industries have high
R&D costs, long payback periods, and high risks, and local
governments tend to invest resources in capital-intensive
traditional industries according to a performance evaluation
system based on economic levels, making it difficult for
traditional inefficient enterprises to vacate and for high-tech
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TABLE 6 Multiple regression coefficients of mixed-mode variables.

Unstandardized coefficients

Regression Standard
coefficient error
Mixed (Constant) 13.225 11.862
mode FIN 2.564* 2.099
SUB ~1.082% 0.868
POL 1.274* 0.690
ASS 0.884* 0.515
PRO ~0.326* 0.120
R&D 3.775* 4.780
Control Controlled
variables

10.3389/fenvs.2022.959926

Standardized T-test Significance
coefficients value
Regression
coefficient

4115 0.000
0.793 5222 0.009
-1235 -4.247 0.001
0.451 1.848 0.000
1.734 2718 0.000
-0.747 -1912 0.000
0.488 2.045 0.000

Note: * and **, respectively, represent that the data are significant at the 5% and 10% confidence intervals.

Dependent variable: Land misallocation in the high-tech industry (land misallocation).

enterprises to enter. Therefore, the government should provide
supportive policies for high-tech industries, such as land price
concessions and land financial loans, and should rationally use
tax incentives and financial subsidies. For advanced high-tech
enterprises or projects with large output value per unit of land
area that meets the requirements of government-supported key
technologies, the reserve price for land transfer should be set at
70%-80% of the corresponding benchmark land price for the
land class of the location. In addition, the transformation and
upgrading of traditional industries should be accelerated to
attract a new type of traditional industries and achieve the
scaling of high-tech industries. Meanwhile, the proportion of
economic output assessed in the performance evaluation should
be reduced to establish a green performance evaluation system.

Second, the higher the R&D expenditure-to-income ratio
and profitability, the lesser the land misallocation in high-tech
industries. The ultimate goal of high-tech enterprises in
R&D
technological innovation activities is to meet consumer

carrying out scientific and technological and
demand by substantively improving old products and
developing new products, thereby increasing the level of
profitability and creating enterprise value. The higher the
profitability of the enterprise, the better able it is to invest in
scientific and technological R&D. Therefore, from the
perspective of long-term development, high-tech enterprises
should rationally use the government’s preferential support
policies to intensively use the necessary land resources and
invest more production factors in production R&D, thereby
obtaining a higher level of profitability. Management should
formulate a scientific and reasonable long-term development
plan based on the enterprise’s actual situation to broaden the
financing channels for enterprise technological innovation

investment. The intellectual property protection system
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should be further improved to serve as the core competitive
factor of high-tech enterprises. For traditional enterprises, land-
use efficiency should be improved to curb the demand for new
production land and alleviate the distorted allocation of high-
tech industrial land. In addition, a perfect market operation
mechanism is a key way to ensure the rational allocation of
production factors, such as land resources, in the high-tech
industry. The basic and decisive role of the market in the
resource allocation should be effectively brought into action
to establish an integrated regional market in Zhejiang Province
and ensure the circulation of land factors.

Last, both government behavior and enterprise behavior
have an impact on land misallocation in high-tech industry, but
government behavior has a major impact. Therefore, the
regulation of government behavior should be the focus.
Excessive government intervention should be reduced to
reverse the path of extensional expansion of land for
development and achieve the transformation of economic
the
resources. On the other hand, competition among local

development through optimal allocation of land
governments in attracting investment should be constrained.
However, it is unrealistic to rely solely on local governments to
optimize the allocation of industrial land. Therefore, the
constructive interaction between government subsidies and
social capital should be explored, and government subsidies
should be used to attract more social capital to alleviate the
financial pressure on the government and increase government
revenue. The government should guide high-tech enterprises by
establishing an incentive mechanism for innovation investment
and should stimulate enterprises’ independent R&D and
innovation based on the development demands of Zhejiang
Province. To correct the land misallocation of high-tech
industries and the of industrial

improve efficiency
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development, the most important step is to clarify the boundary
between the government and the market. Based on the analysis
of the theoretical framework of land misallocation in high-tech
industries, the government should mainly play a role in
institutional supply and governance structure, design a
reasonable land supply system and a vacating mechanism for
enterprises, provide space for more high-tech enterprises to
enter, and avoid the accumulation of land that remains
inefficient and idle for the long term. The market should
give full play to its dominant position in resource allocation,
and competitors should be encouraged to actively carry out
scientific R&D and technological innovation.

Conclusion

This study used the research area of prefecture-level cities in
Zhejiang Province and investigated 307 listed high-tech
enterprises. The time span of the study was from 2014 to
2018. Based on the four-level institutional analysis method, a
theoretical analysis framework for high-tech industry land
misallocation was established to explore the mechanism
underlying land misallocation in the high-tech industry. The
hypothesis was proposed, and the regression analysis method
was used for model calculation and hypothesis verification to
provide a theoretical basis and practical guidance for the
optimal allocation of land use. The main conclusions of this
study are that, based on the government’s behavior, the land-
use support policies for high-tech industries can effectively
while the

government’s improper financial support measures will

alleviate the misallocation of land factors,

increase the degree of land misallocation in high-tech
industries. The greater the governmental intervention, the
more serious the resulting misallocation problem. The
government should formulate reasonable policies to support
the land use of high-tech industries, increase efforts to promote
the transformation and upgrading of traditional industries, and
transform the government performance evaluation system that
focuses on the economic level. Based on the level of enterprise
behavior, when the R&D investment and profitability of high-
tech enterprises are low, enterprises are more prone to low
output efficiency and land misallocation. Enterprises should
formulate long-term goals and plans, broaden the financing
R&D
technological innovation, improve their profitability, and

channels for scientific and technological and
form their core competitiveness. Based on multiple entities’
behavior, high-tech enterprises relied on a large number of
government support measures to obtain a favorable development
environment in the initial stage. Government behavior is the main
cause of land misallocation in high-tech industries. Therefore, the
government, enterprises, and the market should adopt an
integrated strategy to reduce excessive government intervention

in land resource allocation, allow the market to play a decisive role
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in resource allocation, and stimulate the vitality of enterprise R&D
and innovation.

This study breaks from the traditional governance model,
which uses only qualitative methods to explore the optimal land
allocation for high-tech industries. Instead, this study uses the
Williamson institutional analytical framework to construct a
model and conducts empirical tests using regression analysis
to reveal the internal mechanism of land misallocation of high-
tech
governance strategies that account for the behavior of

industries; additionally, it proposes corresponding
multiple entities, such as the government, the market, and
high-tech enterprises. This study has high value as a reference
for correcting the land misallocation of high-tech industries.
However, due to data acquisition and field investigation
limitations, the research area was Zhejiang Province, a
developed eastern coastal province of China. The land
misallocation of high-tech industries was mainly explored
from the spatial perspective, ignoring the inherent differences
within high-tech enterprises. Representative areas of the Central
and Western regions can be included in later studies, and further
research and validation can be conducted at the industry
classification level to improve the applicability and rigor of
the research conclusions.
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