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Based on data from the China Industry Business Performance Database from 1998 to 2007 and the time of establishment of the
administrative examination and approval center in each administrative division in China, this study attempts to empirically
determine the effects of the reform of the administrative examination and approval system on the efficiency of resource allocation
from the perspectives of the degree of enterprise-level productivity dispersion.,e empirical results showed that the reform of the
administrative examination and approval system significantly reduced the degree of productivity dispersion among enterprises in
an industry, in addition to enhancing the efficiency of resource allocation in the industry. A further analysis of heterogeneity
revealed that the reform of the administrative examination and approval system yielded greater enhancements of the efficiency of
resource allocation in industries with lower entry and exit rates.

1. Introduction

,e efficiency of resource allocation is not only an important
determinant of the existing gap between the productivity
and income levels of different economies [1–3] it is also a key
factor that influences a country’s economic growth [4]. As a
result, there has been an increase in the number of studies on
the factors influencing the efficiency of resource allocation,
with the goal of achieving an optimal allocation of resources
and, thereby, increasing the total factor productivity of an
economy. In a perfect market, an inefficient enterprise will
exit the market due to natural selection, and its former
resources will be reallocated to efficient enterprises, thereby
increasing the efficiency of resource allocation [5]. However,
if market mechanisms become distorted, an inefficient en-
terprise will remain in the market and continue to occupy a
portion of resources, thereby distorting the process of re-
source allocation and causing resource misallocation. ,ere

are a multitude of institutional factors impeding the de-
velopment of market mechanisms in countries with different
types of economic systems. Consequently, the efficiency of
resource allocation is reduced. Government regulation or
government intervention is one of the key factors that reduce
the efficiency of resource allocation [6].

Researchers agree that a relatively serious resource
misallocation effect exists in China, as the factors of pro-
duction are not effectively allocated among enterprises
[2, 7, 8]. Government regulation or intervention factors such
as the hukou (household registration) system, localism,
government subsidies, and credit policies have systemati-
cally reduced the efficiency of the allocation of China’s
resources. Hsieh and Klenow [2] pointed out that China’s
reform of factors hindering the efficient allocation of re-
sources in its economic system had significantly enhanced its
economic output. On this basis, the Chinese government has
implemented a series of institutional reforms with the goals
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of increasing the efficiency of resource allocation, unleashing
China’s economic development potential, reducing the
impacts of government interventions on the economy, and
stimulating the resource allocation function of market
mechanisms.

China’s reform of its administrative examination and
approval system is one of the most crucial measures in this
series of institutional reforms. ,e administrative exami-
nation and approval system reform was intended to clarify
the boundaries between the government and the market by
easing regulations and reducing government intervention,
thus realizing the market’s decisive role in economic de-
velopment. According to the hypotheses proposed by the
two competing theories of public interest theory and public
choice theory, government regulations have positive and
negative effects on an economy. In public interest theory,
government regulations can remedy market failures and
produce optimal social outcomes [9]. Strict regulations play
the role of screening new enterprises so as to select enter-
prises that are able to provide high quality goods or services.
On the other hand, public choice theory argues that strict
government regulations are a hindrance to market entry,
thus reducing market competitiveness and enhancing the
interests of those in power [10–12]. Moreover, government
regulations are regarded as rent-seeking tools used by
politicians and officials against market entrants [13].
,erefore, this study sought to resolve the issue of whether
the efficiency of resource allocation can be enhanced by the
reform of the administrative examination and approval
system, which centers on easing regulations and reducing
government intervention.

Section 2 provides a review of the literature; Section 3
provides an analysis of institutional backgrounds and the-
ories; Section 4 introduces the data sources, econometric
models, and measurement of variables; Section 5 offers
empirical validation methods which consist of regression
analyses and robustness tests; Section 6 further analyses the
heterogeneity of the effects of the reform on the efficiency of
resource allocation; and Section 7 provides the conclusions
of this research.

2. Literature Review

,is research is closely related to two fields of study. One
field consists of studies on the economic effects of gov-
ernment regulatory reforms, while another consists of
studies on the factors governing the efficiency of resource
allocation. ,e authors have organized and summarized the
two types of studies so as to clarify the academic contri-
butions of the current study.

2.1. Review of Literature on the Economic Effects of Govern-
ment Regulatory Reforms. Many scholars have performed
comprehensive and in-depth assessments of the economic
effects of the government regulatory reforms. In particular,
the study by Djankov et al. [14] has great importance. ,ey
investigated the time and cost spent by start-up companies
in 85 countries in 1999 to meet all governmental

requirements. ,is served as the basis for measuring a
country’s regulation of entry. ,e study indicated that a
stricter regulation of entry will generate greater corruption
and larger informal economies in addition to not providing
goods or services with better qualities. Since then, many
studies have examined the economic effects of regulation of
entry reforms. A multitude of scholars, such as Branstetter
et al. [15], Bruhn [16], Kaplan et al. [17], and Rostam-
Afschar [18], have studied the effects of regulatory reforms
on market entry. ,e results indicated that easing regula-
tions facilitates market entry and encourages economic and
employment growth. Schivardi and Viviano [19] studied the
sectoral performance of the regulations of entry reform of
the Italian retail trade industry in 1998. Furthermore, the
economic effects of other regulatory reforms have received
much attention. ,e studies by Black and Strahan [20], Lee
et al. [21], and Nystrom [22] revealed that deregulatory
measures in the banking industry, jobmarket, and enterprise
bankruptcy had effectively enhanced the viability of market
entry. Casu et al. [23] studied the effects of postfinancial
crisis regulatory reforms in Asian countries on the perfor-
mance of the banking industry. ,eir empirical results
supported the positive effects of the easing of regulations on
the banking industry. Guerrini et al. [24] evaluated the
impacts of regulatory reforms in the Italian water sector on
the performance of water utilities. ,e results showed that
the positive effects of the reforms in the water utilities sector
were limited.

In general, the studies discussed above suggest that
government regulatory reforms can generate positive eco-
nomic effects to a certain extent. Strict regulations are not
socially optimal, an outcome that supports public choice
theory. However, these studies merely evaluated the eco-
nomic effects of government regulations in a certain sector
and did not evaluate the economic impacts generated by
overall government regulations. As a result, the assessment
results are restricted to a certain extent, whereas China’s
reform of the administrative examination and approval
system was centered on a comprehensive reform and easing
of government regulations. ,erefore, China’s reform of the
administrative examination and approval system can be
used to conduct a comprehensive assessment of the eco-
nomic effects of government regulation reforms.

2.2. Review of Literature on Factors Governing the Efficiency of
Resource Allocation. On the basis of measuring the effi-
ciency of resource allocation, scholars have explored the key
factors affecting the efficiency of resource allocation from
different perspectives. Balasubramanian and Sivadasan [25]
assessed the impacts of sunk costs on the efficiency of re-
source allocation. ,eir results revealed that reducing sunk
costs can reduce industry concentration while significantly
increasing the allocative efficiency of enterprises in an in-
dustry. Guner et al. [26] observed the resource misallocation
effects generated by policies dependent on enterprise size.
,e results suggested that tax policies and employment
protection are vitally dependent on enterprise size, as ef-
fective tax rates and effective protection rates can reflect the
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characteristics of enterprise size dependence. Ding et al. [27]
studied the effects of free trade on the efficiency of resource
allocation. ,ey reported that import penetration achieves a
dynamic adjustment of intraindustry resources through
competition and promotes inefficient enterprises to exit the
market, thereby elevating the efficiency of resource alloca-
tion. In recent years, a batch of scholars has turned their
attention to the spatial allocation of resources. Based on the
perspectives of real estate supply restrictions and tax
competition, these scholars sought to determine the factors
of spatial misallocation of resources. Desmet and Rossi-
Hansberg [28] divided market size into three components:
efficiency, amenities, and friction. On this basis, they verified
that reducing friction within cities can lead to a spatial
reallocation of population resources, thereby increasing
welfare levels. Brandt et al. [7] utilized China’s database to
explore the intraprovincial and interprovincial distortion of
labor resources and output losses. ,eir results delineate a
significant declining trend in the misallocation of labor
resources in the intraprovincial level. However, the misal-
location of resources in the interprovincial level did not
improve. Hsieh andMoretti’s [29] study revealed that a large
wage gap exists between American cities, as real estate
supply restrictions had limited the expansion of efficient
cities, which ultimately results in the spatial misallocation of
American resources and production losses. Based on the
perspectives of tax rates in different American states, Faj-
gelbaum et al. [30] identified the spatial misallocation of
resources and corresponding production losses generated by
the regional differences in tax rates.

Based on the existing literature, even though institu-
tional distortion is an important factor of resource misal-
location, the effects of institutional reforms on the efficiency
of resource allocation are worth discussing. Regretfully,
studies on the factors governing the efficiency of resource
allocation or the performance evaluation of regulatory re-
forms have not investigated the impacts of the adminis-
trative examination and approval system reform on the
efficiency of resource allocation. In view of this gap in the
existing literature, this study performed an empirical eval-
uation of the impacts of the administrative examination and
approval system reform on the efficiency of resource
allocation.

3. Institutional Background and
Theoretical Analysis

3.1. Institutional Background. In a planned economy, the
government is the sole entity controlling the activities in the
economy or society. Hence, the administrative examination
and approval system is China’s key approach to maintaining
the stability of the social order, guaranteeing the successful
implementation of mandatory plans, and ensuring the ra-
tional allocation of limited resources. Since 1992, China’s
economic system has transformed from a socialist planned
economy to a market economy. A large shift in an economic
system must require government institutional reforms to
comply with it. ,e administrative examination and ap-
proval system under a planned economy is no longer able to

adapt to the development needs of a socialist market
economy. ,erefore, the reform of the administrative ex-
amination and approval system is a crucial approach for
standardizing and optimizing the relationship between the
government and the market. ,e reform of China’s ad-
ministrative examination and approval system first began in
the open coastal cities of Shenzhen and Jiangmen. ,e re-
form came into effect on a nationwide level after China had
joined the World Trade Organization (WTO) in 2001, and
the General Office of the State Council had issued the Notice
on the Establishment of the State Council Leading Group for
the Reform of the Administrative Examination and Ap-
proval System. More specifically, the reform of China’s
administrative examination and approval system has con-
sisted of three phases from 2001 to the present.

3.1.1. Phase 1 (2001–2004). ,is phase consisted primarily of
institutional developments implemented to stimulate mar-
ket vitality. Reforms in this phase aimed to reduce ad-
ministrative restrictions, open up the market, and promote
market vitality. Many invalid and inefficient administrative
examination and approval items were either omitted or
adjusted, and the Advice on Implementing the Reform of the
Administrative Examination and Approval System was
introduced.

3.1.2. Phase II (2004–2013). ,is phase involved the
implementation and standardization of government-enter-
prise relations. Following the promulgation of the Ad-
ministrative Law of the People’s Republic of China in 2004,
the Notice on the Further Cancellation and Adjustment of
the Administrative Examination and Approval Items in
2007, and the Notice on Deepening the Reform of the
Administrative Examination and Approval System in 2008,
the administrative examination and approval system became
legalized and standardized, thereby effectively promoting
the realization of market mechanisms and reducing rent-
seeking opportunities.

3.1.3. Phase III (2013-Present). Based on the core principle
of “streamline administration, delegate power, strengthen
regulation, and improve service,” this phase aims to deepen
and innovate the reform. ,is stage places an emphasis on
clarifying government-market relations and realizing the
determinant function of the market in resource allocation.
Major restrictions were imposed on government interven-
tion on enterprise operation, and the scope of administrative
examination and approval was largely reduced. In 2016, the
State Council promulgated the Guiding Opinions on Ac-
celerating the Promotion of the “Internet +Government
Services” Work, which stressed the integration of online and
offline reforms. ,is signified an important transformation
in the reform of China’s administrative examination and
approval system. Between 2013 to 2018, 44% of the 1700-plus
administrative examination and approval items established
from the previous regime for State Council departments
were omitted, leaving 900-plus items for administrative
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approval and bringing an end to nonadministrative licensing
examination and approval.

Prior to the reform, the authority for administrative
examination and approval was dispersed among various
functional departments. ,is meant that many items had to
be examined and approved repeatedly and many forms had
to be filled out repeatedly. As a result, the general public had
to go through repeated procedures for a single adminis-
trative examination and approval application, and this
greatly reduced their satisfaction. In order to comply with
the requirements of the reform, decentralize the authority
for administration examination and approval, and further
integrate and optimize the process of the reform, admin-
istrative examination and approval centers were established
in various locations. ,ese centers enabled the dispersed
functional departments to complete their examination and
approval duties in a centralized “one-stop” location that
offers joint and integrated services. ,is approach not only
saved time and reduced costs for administrative examination
and approval but also enhanced the quality of services
provided to the public. In addition, the transparency of
administrative examination and approval was increased,
which prevents rent-seeking operations. In other words, the
establishment of administrative examination and approval
centers by regional governments is an important step in the
implementation of China’s administrative examination and
approval system reform.

In 1995, Shenzhen became the first city to set up an
administrative examination and approval pilot center. From
2001 onwards, the nationwide promotion of the reform
caused establishment administrative examination and ap-
proval centers to be set up in multiple locations. Figure 1
shows the distribution of the time of establishment of ad-
ministrative examination and approval centers in Chinese
cities. From the figure, it can be seen that the establishment
of the centers peaked during 2001 to 2002. After 2002, the
number of newly established prefecture-level administrative
examination and approval centers declined annually. As of
2015, 316 Chinese cities have established administrative
examination and approval centers, accounting for 94.9% of
the total number of cities in China. Hence, the adminis-
trative examination and approval center can be regarded as
an important agent for China’s reform of its administrative
examination and approval system.

3.2. 6eoretical Analysis. Resource allocation refers to the
distribution of factors of production, such as capital and
labor, among enterprises. When resources flow from an
enterprise with low efficiency to one with high efficiency, the
optimal allocation of resources is achieved, thereby pro-
moting a growth in total factor productivity. An important
premise for optimal resource allocation and enhanced
allocative efficiency is the unrestricted flow of resources. If
the flow of resources becomes obstructed, the factors of
production are unable to flow from inefficient enterprises to
efficient enterprises. Hence, market entry and exit mecha-
nisms must be ideal to allow the unrestricted flow of re-
sources. If an efficient enterprise is unable to enter a market

while an inefficient enterprise is unable to exit a market, the
latter will continue to occupy a share of production re-
sources and the former will not be able to access these re-
sources. ,erefore, market entry and exit are crucial for the
allocation of resources.

Government regulation or intervention happens to be
an important factor behind a decline in the efficiency of
resource allocation [6]. ,e efficiency of resource allo-
cation in an economy can be improved effectively by
easing up government regulations and standardizing
government actions. Hence, the administrative exami-
nation and approval reform is an important measure for
changing governmental functions since it clarifies gov-
ernment-market relations and realizes the function of the
market as a determinant for resource allocation. ,us,
the reform could generate important effects on the ef-
ficiency of resource allocation. From the perspectives of
market entry and exit, this study sought to delineate the
mechanisms of the administrative examination and ap-
proval system reform affecting the efficiency of resource
allocation.

Based on the views of market entry, the reform of the
administrative examination and approval system aims to
reduce enterprise start-up time and cost through an inte-
gration and optimization of administrative procedures and
removal of minimum paid-in capital. As a result, the
business start-up requirements are lowered, which, in turn,
boosted start-up plans among Chinese citizens and in-
creased the number of new establishments [17, 18]. ,e
market entry of an enterprise achieves optimal resource
allocation through two methods: market selection and
learning effects [31, 32]. In the former, new enterprises are
able to eliminate low-performing existing enterprises
through market selection, thus obtaining the resources
previously occupied by the inefficient enterprises. In the
latter, new enterprises will maintain their accelerated growth
through learning and continue to attract the flow of re-
sources. ,erefore, the reform of the administrative ex-
amination and approval system achieves the optimization of
resource allocation by lowering market entry requirements.

A zombie company refers to an inefficient company that
has failed to achieve consistent profitability but still refuses
to exit the market [33]. A large number of zombie companies
in an economy will create a multitude of negative impacts on
economic development [34]. If a zombie company is unable
to exit the market in a timely manner, it will continue to
occupy a larger share of production resources and obstruct
the flow of factors of production from enterprises with low
productivity and return to those with high productivity and
return. ,is is detrimental for the reallocation of production
resources. Zombie companies are formed by numerous
factors such as credit subsidies, loan extensions, and low-
interest loans offered by banks to inefficient companies
[33, 35, 36], as well as government intervention [34]. Low
product quality, inadequate technological innovation, and
lack of entrepreneurial spirit are all important microfactors
influencing the creation of zombie companies.,e reform of
the administrative examination and approval system implies
the streamlining of examination and approval procedures,
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decentralization of items, and integration of services so as to
reduce rent-seeking activities caused by administrative ex-
amination and approval, lower institutional transaction
costs, stimulate the entrepreneurial spirit of productive
companies, increase enterprise innovation, and prevent
companies from turning into zombie companies. ,erefore,
the reform is able to prevent the formation of zombie
companies, thereby reducing the number of inefficient en-
terprises in the market and their possibility of resource
occupancy, as well as enhancing the efficiency of resource
allocation.

Based on the analysis above, the hypothesis of this study
can be deduced. ,e reform of the administrative exami-
nation and approval system was able to enhance the effi-
ciency of resource allocation by correcting market entry and
exit mechanisms.

4. Research Design

4.1. Data Sources. ,e data in this study were obtained from
the China Industry Business Performance Database from
1998 to 2007. ,e database offers details on Chinese state-
owned enterprises and sizable nonstate-owned enterprises
(with a sales revenue of over CNY¥5 million). ,e statistical
indexes of the China Industry Business Performance Da-
tabase consist of basic enterprise attributes (type of regis-
tration, number of employees, type of industry, geographical
location, and so on) and detailed financial information
(gross output of an industry, revenue, management fee,
subsidized revenue, value of export delivery, and so on). In
this study, nonmanufacturing enterprises in the database
were removed in accordance with China’s industrial clas-
sification for national economic activities. ,en, the in-
dustrial classification around the year 2003 was arranged as a
standardized tertiary industrial classification according to
Brandt et al.‘s [37] adjusted classification standards. Next,
the administrative division codes of a sampled year in the
data sample were adjusted in accordance with Lu and Tao’s

[38] method. Lastly, the study by Brandt et al. [7] served as a
reference for the omission of samples with missing infor-
mation of industry gross output and annual average balance
of net value of fixed assets, samples with a lower accumulated
depreciation than the depreciation of the current year,
samples with lower total assets than current assets, samples
with lower total assets than the annual average balance of net
value of fixed assets, and samples with less than eight
employees.

4.2. Measurement Models. ,e degree of productivity dis-
persion among enterprises in an industry is an effective
proxy variable for describing the industry’s efficiency of
resource allocation. According to market competition
mechanisms, enterprises with lower productivity will exit the
market. When a market is in equilibrium, the productivity of
all enterprises should be similar and the degree of pro-
ductivity dispersion should be zero [2]. If a market factor
becomes distorted, enterprises with lower productivity will
continue to occupy a share of resources and will be unable to
exit the market in an orderly manner. Consequently, the
degree of productivity dispersion among enterprises will no
longer become zero. A higher degree of productivity dis-
persion indicates a lower efficiency of resource allocation.
With these questions in mind, the effects of the adminis-
trative examination and approval system reform on the
degree of productivity dispersion were utilized in this study
to determine if the reform was able to promote improve-
ments in an industry’s efficiency of resource allocation. If the
reform of the administrative examination and approval
system was able to reduce the degree of productivity dis-
persion among enterprises in an industry, it can be con-
cluded that the reform had also enhanced the industry’s
efficiency of resource allocation. ,erefore, the methods
developed by Bertrand et al. [39] served as a reference in this
study with respect to the construction of the regression
model for empirical analysis, as shown in the following
equation:
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Figure 1: Distribution of the time of establishment of administrative examination and approval centers in Chinese cities.

Mathematical Problems in Engineering 5



dispersionict � α0 + α1AEASRct + 
n

p�1
βpCtrpict

+ μi + cc + ]t + εict,

(1)

where t, c, and i are, respectively, the year, city, and three-
digit standard industrial classification (SIC) code. Disper-
sion is the dependent variable representing the degree of
productivity dispersion among enterprises in an industry i in
a city c for the year t. AEASR is the core independent variable
representing the degree of administrative examination and
approval system reform in each city. Ctr is a set of control
variables which could affect the degree of productivity
dispersion of an enterprise. In this study, an industry’s fixed
cost (FC), sunk cost (SC), export percentage (Export),
subsidy percentage (SOE), foreign investment enterprises
percentage (FIE), and market competitiveness (HHI) were
added into the control variables in accordance with the
studies by Balasubramanian and Sivadasan [25], Ding et al.
[27], and Melitz [40]. μ, c, and ] are, respectively, the fixed
effects of an industry, the fixed effects of a city, and the fixed
effects of a year. ε is a random error term.

4.3. Measurement of Variables

4.3.1. Efficiency of Resource Allocation. To measure the
dispersion of productivity among firms in the industry, we
first measured the productivity of the firm. Since we esti-
mated the productivity of enterprises based on the
1998–2007 China Industrial Enterprise Database, estimating
the productivity with the traditional ordinary least squares
(OLS) method will bring about the missing variables and
considering the problem of sample selection bias caused by
the entry and exit of enterprises, so to overcome these
problems, the paper calculated the firm productivity by
using the method of Olley and Pakes [41]. ,e estimated
model is shown in the following equation:

Yft � β0 + βLLft + βKKft + βMMft + ηft + εft, (2)

in which Y, L, K, and M represent, respectively, the en-
terprise output, number of employees, capital stock, and log
of intermediate inputs; ηft are productivity shocks observable
to the enterprise decision makers but not to the researchers;
εft are the productivity shocks unobservable to the enterprise
decision makers and the researchers. ,e conventional OLS
approach neglects the existence of ηft. However, as an en-
terprise’s labor employment decisions and investments are
influenced by productivity shocks ηft, and the direct use of
the conventional OLS method for calculation will result in
endogeneity and biased regression results. According to the
core concept of Olley and Pakes’s [41] approach, if a positive
correlation exists between enterprise investments and pro-
ductivity, the productivity shocks ηft can be written as a
function of enterprise investment. ,is function can be
substituted to equation (2) to correct for the missing vari-
ables brought by the productivity shocks ηft. Hence, the
productivity level of each enterprise can be calculated on this
basis1.

,is study utilized standard deviations to measure the
degree of productivity dispersion among the enterprises in
an industry. A smaller standard deviation indicates a lower
degree of productivity dispersion and a higher efficiency of
resource allocation. ,e measurement model for the degree
of productivity dispersion is expressed in the following
equation:

dispersionict �

�������������������������

1
N



N

f�1
ln tfpfict − ln tfp ict 

2




. (3)

in which N corresponds to the number of enterprises in an
industry; ln tfpfict represents the log productivity of an en-
terprise f in an industry i in a city c for the year t; and
ln tfp ict represents the average of the log productivity levels
of all enterprises in an industry i in a city c for the year t.

4.3.2. Administrative Examination and Approval System
Reform. ,e administrative examination and approval
center is the centerpiece for China’s administrative exam-
ination and approval system reform. It allows for a simplified
and centralized approach to the handling of administrative
examination and approval items and reduces the institu-
tional transaction cost of an enterprise. As it has collection,
integration, and innovation functions, it is a key determinant
for the comprehensive deepening of the reform. ,erefore,
the progress of the reform can be reflected by the estab-
lishment of administrative examination and approval cen-
ters. Based on the methodology developed by Zhu and
Zhang [42], this study set the establishment of an admin-
istrative examination and approval center as a dummy
variable to depict the progress of the reform in a city. If a city
c establishes an administrative examination and approval
center in the year t, the valuation of AEASR becomes 1
during year t and after the years after it, while the valuation
of other years become 0.

4.3.3. Control Variables

(1) Fixed Cost. It is defined as the ratio between the man-
agement fee and the added value of an enterprise in an
industry. In an industry with a higher fixed cost, a higher
productivity level must be attained by an enterprise to be-
come profitable. In other words, a fixed cost will enhance the
critical productivity level of an industry, thus allowing en-
terprises with low productivity levels to exit the market and
reducing the degree of enterprise productivity dispersion
[25].

(2) Sunk Cost. It is defined as the ratio between the capital
stock and the added value of an industry. When facing
emerging enterprises, existing enterprises often employ
strategic actions to increase the sunk cost of entering an
industry, thus blocking the market entry of new enterprises
and enhancing the market power of enterprises in an in-
dustry. Consequently, the critical productivity level of an
industry is lowered, and existing low productivity
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enterprises are still able to benefit from high prices and
maintain their presence in the industry, which increases the
degree of productivity dispersion among enterprises
[43, 44].

(3) Export Percentage. It is defined as the ratio between the
total export volume and the sales volume of an enterprise in
an industry. ,e theory of heterogeneous firms and trade
proposed by Melitz [40] stresses the decisive role of pro-
ductivity in an enterprise’s export operations. An export
market is able to self-select high productivity enterprises to
participate in the export market. According to the theory,
exports are beneficial for markets to realize optimal con-
figurations. ,erefore, low productivity enterprises will exit
the market while high productivity enterprises will account
for a higher share, thereby reducing the degree of pro-
ductivity dispersion.

(4) Subsidy Percentage. It is defined as the ratio between the
total government subsidies and the sales volume of an en-
terprise in an industry. China’s subsidy policies have a
tendency to “protect the weak.” Hence, low productivity
enterprises are better able to obtain government subsidies
and occupy production resources for a long period. In
addition, as they are unable to exit the market, the degree of
productivity dispersion of an industry is increased.

(5) Foreign Investment Enterprises Percentage. It is defined as
the ratio between the number of foreign investment en-
terprises and the total number of enterprises in an industry.
,e extent of the influence of foreign investment enterprises
on the degree of productivity dispersion of enterprises in an
industry remains unclear. On the other hand, foreign in-
vestment enterprises have higher productivity levels [45].
When a foreign investment enterprise enters a host country
and starts to operate, a large productivity gap is generated
between the enterprise and the host country’s enterprises,
thereby extending the degree of productivity dispersion
among enterprises. In addition, a foreign investment en-
terprise will create competition when it enters a local market.
Under the pressure of competition from a foreign invest-
ment enterprise, low productivity enterprises will exit the
market of the host country, thereby reducing the degree of
productivity dispersion among the enterprises in an
industry.

(6) Market Competitiveness. ,e Herfindahl–Hirschman
Index was used in this study to estimate market compe-
tition. ,e equation is expressed as HHIict � fϵIi

(Salefict/
Saleict)

2, in which Salefict and Saleict are, respectively, the
sales volume of an enterprise f in an industry i in a city c for
the year t and the sales volume of an industry i in a city c for
the year t. ,e index ranges from 0 to 1, and a larger value
indicates lower market competitiveness. An increase in
market competitiveness will promote high productivity
enterprises to enter the market and low productivity en-
terprises will exit the market, thereby reducing the degree
of productivity dispersion among the enterprises in an
industry.

5. Empirical Results and Analysis

5.1. Basic Regression Results. Based on the regression model
in equation (1), the OLS approach was used in this study for
the empirical validation of the impacts of the administrative
examination and approval system reform on the degree of
productivity dispersion. ,e basic regression results are
shown in Table 1.

Table 1 reports the relevant estimation results obtained
through the gradual addition of control variables. In Row
(1), no control variables are added, and the fixed effects of an
industry, city, and year are uncontrolled. ,e estimated
coefficient of the variable AEASR is –0.1074, which is sta-
tistically significant at a 1% level. ,is suggests that the
degree of productivity dispersion among enterprises is lower
in cities with an administrative examination and approval
center. In Row (2), the fixed effects of an industry, city, and
year are controlled. ,e estimated coefficient of AEASR is
−0.0186, which is statistically significant at a 1% level. It can
be seen that the inhibitory effects of the administrative
examination and approval system reform on the degree of
productivity dispersion are comparatively lower than the
estimation results in Row (1). ,erefore, the omission of
dependent variables will overestimate the policy effects of
the administrative examination and approval system reform.
Based on the results of Row (2), the control variables of fixed
cost, sunk cost, export percentage, subsidy percentage,
foreign investment enterprises percentage, and market
competitiveness are added into Row (3). After controlling
for these variables, the estimated coefficient of AEASR re-
mains negative and statistically significant, and the value is
similar to that in Row (2). ,e estimation results in Table 1
suggest that the establishment of administrative examination
and approval centers was beneficial for reducing the degree
of industry productivity dispersion, thereby delineating the
improvement effects of the reform on the efficiency of re-
source allocation.

Next, the control variables in Table 1 are described in
brief as follows. ,e estimated coefficients of fixed cost (FC)
and export percentage (Export) are negative and statistically
significant. ,is shows that the degree of productivity dis-
persion among enterprises is lower in an industry with a
higher fixed cost and export percentage. On the other hand,
the estimated coefficients of sunk cost (SC) and subsidy
percentage (Subsidy) are positive and statistically significant.
,is shows that an industry with a higher sunk cost will
receive more government subsidies, which increases the
degree of productivity dispersion. However, the estimated
coefficient of foreign investment enterprises (FIE) per-
centage had failed to pass the test of significance. As de-
scribed in the measurement of variables section, the foreign
investment enterprises percentage has negative and positive
effects on the degree of productivity dispersion. Hence, as a
whole, this variable is unable to generate significant effects
with regard to the degree of productivity dispersion. ,e
estimated coefficient of market competitiveness (HHI) is
positive and statistically significant at a 1% level. ,is
suggests that the degree of productivity dispersion is greater
in an industry with lower market competitiveness.
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,erefore, market competitiveness promotes the improve-
ment of an industry’s efficiency of resource allocation.

5.2. Robustness Tests

5.2.1. Treatment of Endogeneity. ,e estimation results in this
study could be affected by endogeneity. To address this issue,
the researchers first omitted samples with suspected endoge-
neity and then selected instrumental variables of the admin-
istrative examination and approval system reform. Next, the
effects of the reform on the degree of productivity dispersion
were re-estimated through a two-step OLS approach.

In 2001, China began its nationwide plan to reform the
administrative examination and approval system. Under the
context of a nationwide unified plan, many cities began to
establish administrative examination and approval centers.
For samples involving these cities, the establishment of
administrative examination and approval centers can be
regarded as exogenous. However, some cities had voluntarily
implemented the reform by establishing an administrative
examination and approval center even before the nationwide
plan, possibly as to stimulate market vitality and eliminate
excess capacity. ,erefore, samples involving cities with an
administrative examination and approval center established
before 2001 are suspected to be endogenous. To avoid the
impacts of endogeneity on the estimation results, samples
involving cities with an administrative examination and
approval center established before 2001 were omitted. ,e
estimation results are shown in Row (1) in Table 2. ,e
estimated coefficients of the variable AEASR are all negative,
which suggests that the degree of productivity dispersion
among enterprises is lower in cities with an administrative
examination and approval center. As a result, an industry’s
efficiency of resource allocation can be improved effectively.

Next, instrumental variable regression was performed as
a further treatment of endogeneity. ,e instrumental vari-
able was set as the rate of administrative examination and
approval center establishment in other cities within the same
province. ,is instrumental variable was chosen as the in-
novation of China’s local governments is proliferative [42]. If
the administrative examination and approval system reform
had taken place in a certain city, other cities will be
prompted to implement the reform as well. Furthermore, the
degree of productivity dispersion among the enterprises in
an industry in a city has no direct effects on the rate of
administrative examination and approval center establish-
ment in other cities. ,erefore, a two-step OLS estimation
was performed in this study with the aforementioned in-
strumental variable so as to re-examine whether the ad-
ministrative examination and approval system reform had
improved the efficiency of resource allocation. ,e regres-
sion results are shown in Row (2) in Table 2. ,e estimated
coefficient of AEASR is negative and statistically significant,
which suggests that the reform had improved the efficiency
of resource allocation Furthermore, the results of the test of
under identification and the test of weak identification have
passed the test of significance at a 1% level. Hence, the
selected instrumental variable is appropriate, and the two-
step OLS approach for regression analysis is effective.

5.2.2. Regression Analysis for Different Industries. In order to
understand the impacts of the administrative examination
and approval system reform on the efficiency of resource
allocation, the basic regression in this study was performed
according to the three-digit SIC codes. ,e three-digit SIC
codes were chosen based on two considerations. If the two-
digit SIC codes were to be used to calculate the degree of
productivity dispersion among enterprises, the scope of
industry classification may be overly large and the hetero-
geneity of industries would be unaccounted for. If the four-
digit SIC does were to be used to calculate the degree of
productivity dispersion, the number of enterprises in an
industry may be too small, which affects the effectiveness of
the degree of dispersion measurement. However, in order to
support the robustness of the conclusions of this study, the
researchers also examined the impacts of the administrative
examination and approval system reform on the efficiency of
resource allocation by using the two-digit and four-digit SIC
codes. Table 2 shows the corresponding estimation results.
,e estimation results using the two-digit SIC codes are
listed in Row (3); the estimation results using the four-digit
SIC codes are listed in Row (4). ,e regression results in-
dicate that regardless of two-digit or four-digit SIC codes,
the estimated coefficients of AEASR are both negative and
statistically significant. Hence, the conclusion that the ad-
ministrative examination and approval system reform had
enhanced the efficiency of resource allocation is robust.

5.2.3. Remeasurement of Efficiency of Resource Allocation.
,e measurement index of the efficiency of resource allo-
cation is affected by two factors: one is the method for
measuring productivity dispersion and the other is the

Table 1: Basic regression results.

Variables (1) (2) (3)

AEASR −0.1074∗∗∗ −0.0186∗∗∗ −0.0188∗∗∗
(0.0029) (0.0053) (0.0053)

FC −0.0008∗∗
(0.0004)

SC 0.0002∗
(0.0001)

Export −0.0206∗∗
(0.0088)

Subsidy 0.2072∗∗
(0.0985)

FIE −0.0067
(0.0091)

HHI 0.1465∗∗∗
(0.0084)

Industry fixed effect N Y Y
City fixed effect N Y Y
Year fixed effect N Y Y
R2 0.0091 0.0935 0.0967
Sample size 148498 148498 148302
Note. Symbols ∗ , ∗∗ , and ∗∗∗ represented significance levels of 10%, 5%,
and 1%, respectively; the numbers in brackets were robust standard errors
of estimated coefficients.
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method for calculating enterprise productivity level. Both
factors will result in differences in the measurement of the
efficiency of resource allocation. ,erefore, the efficiency of
resource allocation was remeasured in this stud so as to
ensure the robustness of the conclusions.

First, the method for measuring the degree of produc-
tivity dispersion was changed. ,e basic regression results
utilized standard deviations to measure the degree of pro-
ductivity dispersion among enterprises as well as the effi-
ciency of resource allocation of an industry. ,ere are many
methods for measuring the degree of productivity disper-
sion, such as quartile deviation and 90/10 percentile devi-
ation. ,erefore, in order to validate that the regression
results were unaffected by the methods for measuring the
degree of productivity dispersion, quartile deviation and 90/
10 percentile deviation were used to remeasure the degree of
productivity dispersion among the enterprises in an in-
dustry. In quartile deviation, the 25th percentile of pro-
ductivity was subtracted from the 75th percentile; in 90/10
percentile deviation, the 10th percentile of productivity was
subtracted from the 90th percentile. A larger deviation in
both approaches indicates a higher degree of productivity
dispersion and a lower efficiency of resource allocation. ,e
regression results of the quartile deviation are listed in Row
(5) in Table 2; the regression results of the 90/10 percentile
deviation are listed in Row (6). ,e results indicate that
regardless of indexes for measuring the degree of produc-
tivity dispersion, the estimated coefficients of AEASR are
both negative and statistically significant. Hence, the

establishment of administrative examination and approval
centers in a city is beneficial for reducing the city’s degree of
productivity dispersion among the enterprises in an in-
dustry, thereby improving the efficiency of resource
allocation.

Next, the method for measuring enterprise productivity
level was changed. ,is study re-estimated an enterprise’s
productivity level in accordance with the methodology of
Levinsohn and Petrin [46]. Standard deviations were also
used to measure the degree of productivity dispersion
among enterprises. Row (7) in Table 2 reports the estimation
results re-measured according to Levinsohn and Petrin’s
methodology. ,e results indicate that the estimated coef-
ficients of AEASR are all negative and statistically significant.
Hence, the conclusion that the administrative examination
and approval system reform had enhanced the efficiency of
resource allocation is unaffected by the measurement
methods.

5.2.4. Remeasurement of the Reform of Administrative Ex-
amination and Approval. ,e basic regression model uses
whether the administrative examination and approval center
is established to measure the reform, which takes the reform
of administrative examination and approval degree of the
city with the administrative examination and approval
center as the same, but in fact, the degree of the adminis-
trative examination and approval reform differs in different
cities. ,erefore, this section will use other indicators to

Table 2: Robustness test results.

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

AEASR −0.0199∗∗∗ −0.0435∗∗ −0.0164∗∗ −0.0152∗∗∗ −0.0148∗∗ −0.0219∗∗∗ −0.0123∗∗ −0.0032
(0.0057) (0.0206) (0.0071) (0.0049) (0.0066) (0.0084) (0.0053) (0.0062)

FC −0.0008∗∗ −0.0008∗∗ −0.0051∗∗ −0.0002 −0.0000 −0.0000 −0.0002 −0.0008∗∗
(0.0003) (0.0004) (0.0021) (0.0008) (0.0001) (0.0001) (0.0002) (0.0004)

SC 0.0002∗ 0.0002∗ 0.0006∗∗∗ 0.0002 −0.0000∗ −0.0000 0.0001 0.0002∗
(0.0001) (0.0001) (0.0002) (0.0001) (0.0000) (0.0000) (0.0000) (0.0001)

Export −0.0136 −0.0203∗∗ −0.0575∗∗∗ −0.0141 ∗ 0.0058 0.0748∗∗∗ 0.0732∗∗∗ −0.0206∗∗
(0.0095) (0.0088) (0.0153) (0.0074) (0.0094) (0.0115) (0.0087) (0.0088)

Subsidy 0.2108∗∗ 0.2191∗∗ 0.2566 ∗ 0.2335∗∗∗ −0.0273 ∗ −0.0322 −0.0292 0.2072∗∗
(0.1020) (0.1005) (0.1352) (0.0682) (0.0140) (0.0198) (0.1041) (0.0986)

FIE −0.0054 −0.0065 −0.0032 −0.0067 0.0340∗∗∗ 0.0295∗∗∗ 0.0075 −0.0070
(0.0097) (0.0091) (0.0177) (0.0073) (0.0078) (0.0091) (0.0092) (0.0091)

HHI 0.1545∗∗∗ 0.1464∗∗∗ 0.0902∗∗∗ 0.1878∗∗∗ −1.2383∗∗∗ −2.4056∗∗∗ 0.6683∗∗∗ 0.1465∗∗∗
(0.0089) (0.0084) (0.0134) (0.0074) (0.0061) (0.0079) (0.0085) (0.0084)

Industry fixed effect Y Y Y Y Y Y Y Y
City fixed effect Y Y Y Y Y Y Y Y
Year fixed effect Y Y Y Y Y Y Y Y
Under identification test 7837.9620∗∗∗
Weak identification test 9258.8740∗∗∗
R2 0.0965 0.0966 0.1385 0.0876 0.2377 0.4333 0.1441 0.0966
Sample size 133509 148082 60237 190427 218971 218971 148302 148302
Note. Symbols ∗ , ∗∗, and ∗∗∗ represent, respectively, the 10%, 5%, and 1% level of significance; the numbers in brackets are robust standard deviations; the
under identification test refers to the Kleibergen–Paap rk LM statistic in the test, the null hypothesis is that an under identification problem exists in the
instrumental variable regression; the weak identification test refers to the Kleibergen–Paap rk Wald F statistic in the test; the null hypothesis is that a weak
identification problem exists in the instrumental variable regression.
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remeasure the reform of administrative examination and
approval and then test the robustness of the research con-
clusion. ,e reform of administrative examination and
approval will be analyzed from two aspects.

First of all, generally speaking, the higher the degree of
administrative examination and approval reform is, the
higher the degree of marketization will be, and the more the
market can play its role in resource allocation so as to realize
the effective allocation of resources. ,erefore, this paper
constructs an interactive item (AEASR—MARKET) be-
tween administrative examination and approval center and
marketization degree to measure the degree of adminis-
trative examination and approval reform in each city. ,e
marketization degree index includes five aspects: the rela-
tionship between government and market, the development
of nonstate-owned economy, the development of product
market, the development of factor market, and the devel-
opment of market intermediary organizations and the legal
system environment ,e composition of the index comes
from “China’s marketization index Report on the relative
process of marketization in various regions in 2009.” As
shown in column (1) of Table 3, the estimated coefficient of
AEASR—MARKET is –0.0021, which is significant at the
significance level of 1%. It shows that the higher the degree of
urban administrative examination and approval reform, the
more helpful it is to reduce the degree of productivity
dispersion among enterprises in the city, thereby improving
the efficiency of resource allocation in the industry.

Secondly, this paper uses China’s “Business Environ-
ment Report” released by the World Bank in 2008 to
measure the degree of administrative examination and
approval. ,e report investigates the administrative exam-
ination and approval procedures and time required to set up
enterprises in four municipalities directly under the central
government and 27 provincial capital cities in 2006. Based
on these two indicators and cross-sectional data of 31 cities
in 2006, this paper explores the impact of the reform of
administrative examination and approval on resource al-
location efficiency.,e regression results in columns (2) and
(3) of Table 3 show that the estimated coefficients of the
administrative examination and approval procedure (Pro-
cedure) and administrative examination and approval time
(Day) are both positive at the 1% significance level. ,is
shows that in cities with stricter administrative examination
and approval, the higher the dispersion degree of produc-
tivity among enterprises in the industry, the lower the ef-
ficiency of resource allocation. ,at is to say, cities with less
administrative examination and approval procedures and
time can improve the efficiency of resource allocation.

5.2.5. Placebo Test. A placebo test is a counterfactual test in
which counterfactual hypotheses are proposed to determine
the impacts of a policy or an event. In the placebo test of this
study, the time of establishment of the administrative ex-
amination and approval center in each city was changed. If a
spurious regression exists within the basic regression,
changing the time of center establishment would indicate the
conclusion that the reform had improved the efficiency of

resource allocation and is still significant. Hence, the time of
center establishment was brought forward for three years so
as to understand the impacts of the administrative exami-
nation and approval system reform on the degree of pro-
ductivity dispersion. As shown in Row (8) in Table 2, AEASR
has no longer significant. ,erefore, if the time of center
establishment was manually changed, the impacts of the
administrative examination and approval system reform on
the degree of productivity dispersion would no longer be
significant. In other terms, based on the placebo test results,
it can be highlighted that the reform had reduced the degree
of productivity dispersion among the enterprises in an in-
dustry, as well as enhancing the industry’s efficiency of
resource allocation.

6. Tests of Heterogeneity

,is study assumes that market entry and exit play an
important role throughout the process of the reform’s in-
fluence on the efficiency of resource allocation. Hence, a
further test was performed to investigate the heterogeneity of
the effects of the reform on the efficiency of resource allo-
cation at different market entry and exit rates.

6.1. Influence of Administrative Examination and Approval
ReformonResourceAllocation Efficiency inDifferent Samples.
In general, new enterprises have higher productivity levels,
and the production resources often flow from low pro-
ductivity enterprises to high productivity enterprises,
thereby achieving effective resource allocation. Following
the continuous entry of new enterprises, market competi-
tiveness is constantly intensified, which promotes low
productivity enterprises to exit the market. Once these
enterprises exit the market, they will release resources for use
by high productivity enterprises, thereby optimizing the
efficiency of resource allocation. If the administrative ex-
amination and approval system reform was able to improve
the efficiency of resource allocation through the promotion
of market entry and exit, then the positive effects of the
reform on the efficiency of resource allocation would be
more significant for industries with lower entry and exit
rates. In order to determine the heterogeneity of this effect, a
split sample regression was performed in this study
according to the entry rates and exit rates of different in-
dustries, thereby examining the effects of the reform on the
efficiency of resource allocation in different samples.

,e entry and exit status of an enterprise is first ex-
amined to estimate an industry’s entry rate and exit rate. For
instance, if an enterprise exists in year t but not in year t− 1,
it can be assumed that the enterprise had entered the market
in year t; if an enterprise exists in year t but no longer exists
in year t + 1, it can be assumed that the enterprise had exited
the market in year t. Since this study uses data from the
China Industry Business Performance Database from 1998
to 2007, the researchers are unable to determine if enter-
prises in 1998 existed in the year before nor if enterprises in
2007 existed in the year after. Hence, samples in 1998 were
not considered when examining the market entry of
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enterprises nor were samples in 2007 when examining the
market exit of enterprises. After examining the entry status
and exit status of enterprises, this study defined industry
entry rate as the percentage of the quantity of new enter-
prises entering the market to the total number of enterprises,
while industry exit rate was defined as the percentage of the
quantity of enterprises exiting the market to the total
number of enterprises. In this study, an industry with a
higher than average entry rate is categorized as an industry
with a high entry rate, whereas an industry with a lower than
average entry rate is categorized as an industry with a low
entry rate. Industries with high and low exit rates are cat-
egorized in a similar fashion.

Table 4 shows the split sample regression results. Rows
(1) and (2) are the estimation results of industries with
different entry rates. For industries with high entry rates, the
estimated coefficient of the reform is −0.0143, which is
statistically significant at a 10% level; for industries with low
entry rates, the estimated coefficient of the reform is −0.0278,
which is statistically significant at a 1% level. ,erefore, it
can be seen that the reform was able to promote more
industries with low entry rates to enter the market, thereby
reducing the degree of productivity dispersion among en-
terprises and increasing the efficiency of resource allocation.
As enterprises in industries with high entry rates are more
proactive in market entry, the effects of the reform are less
prominent. Rows (3) and (4) are the estimation results of
industries with different exit rates. For industries with high
exit rates, the estimated coefficient of the reform is −0.0153,
which is statistically significant at a 5% level; for industries

with low exit rates, the estimated coefficient of the reform is
−0.0287, which is statistically significant at a 1% level. In
comparison, the positive effects of the reform on the effi-
ciency of resource allocation are more prominent in in-
dustries with low exit rates. ,is is due to the high market
exit tendency of enterprises in industries with high exit rates.
,ese enterprises will exit the market even without the
reform. ,us, the positive effects of the reform on the ef-
ficiency of resource allocation are less prominent in in-
dustries with high exit rates. In contrast, the reform
promotes the entry of industries with lower exit rates, which
stimulates market vitality and enhances the exit tendency of
enterprises in these industries. ,is greatly reduces the
degree of productivity dispersion among the enterprises in
the industries.

6.2. Inhibitory Effect of Administrative Approval Reform on
Zombie Companies. China’s administrative examination
and approval reform has significantly inhibited the forma-
tion of zombie companies, smoothed market entry mech-
anisms, and improved the efficiency of resource allocation.
On the one hand, the reform of administrative examination
and approval means the streamlining of examination and
approval procedures, the decentralization of examination
and approval matters, and the integration of examination
and approval services, which can reduce rent-seeking ac-
tivities caused by administrative examination and approval,
reduce institutional transaction costs, stimulate productive
entrepreneurship, and improve enterprises innovation level.
On the other hand, incumbent companies that are about to
go bankrupt usually have large assets and a large number of
employees. If these companies go bankrupt, it will affect the
local economy and employment to a certain extent.
,erefore, the local government will help these enterprises
so that they will not die. ,e reform of administrative ex-
amination and approval reduces entry costs and barriers and
promotes market entry to achieve “dual growth” of economy
and employment. With the increase in market vitality, the
adverse effects of enterprises’ withdrawal from the market
will be weakened, which will reduce the motivation of
government to rescue enterprises that should have with-
drawn from the market, inhibit the formation of zombie
companies, and improve the efficiency of resource alloca-
tion. In order to test this impact mechanism, this article first
identifies zombie companies, then calculates the proportion
of zombie companies in the industry, and uses this pro-
portion to measure zombie companies. Finally, on this basis,
we empirically test the inhibitory effect of administrative
approval reform on the formation of zombie companies.

For the identification method of zombie companies, this
article is based on the scholars such as Caballero et al. [33]
and Fukuda and Nakamura [35] to identify and analyze the
zombie companies in the Chinese industrial enterprise
database. ,e specific identification methods are as follows:

① Calculate the interest rate difference of the enterprise
in period t. ,e interest rate difference is defined as
the difference between the actual interest paid by the

Table 3: Remeasurement results of the reform of administrative
examination and approval.

(1) (2) (3)

AEASR—MARKET −0.0021∗
−0.0005

Procedure 0.0730∗∗∗
(0.0110)

Day 0.0077∗∗∗
(0.0018)

FC −0.0008∗∗ −0.0259 −0.0205
−0.0004 (0.0370) (0.0370)

SC 0.0002 ∗ 0.0025 0.0020
−0.0001 (0.0031) (0.0031)

Export −0.0444∗∗∗ 0.0237 0.0112
−0.0086 (0.0664) (0.0668)

Subsidy 0.2215∗∗ −2.0272∗∗ −2.1744∗∗
−0.0984 (0.8972) (0.9043)

FIE 0.0588∗∗∗ 0.1004 ∗ 0.1137 ∗
−0.0083 (0.0594) (0.0608)

HHI 0.0887∗∗∗ −0.0385 −0.0776
−0.0081 (0.0597) (0.0603)

Industry fixed effect Control Control Control
City fixed effect Control No No
Year fixed effect Control No No
Pseudo goodness of fit 0.07 0.136 0.132
Sample size 148300 2911 2911
Note. Symbols ∗ , ∗∗, and ∗∗∗ represent 10%, 5%, and 1% significance levels
respectively; the values in brackets are robust standard deviation.
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enterprise and the minimum interest payable and is
standardized. ,e calculation formula is as follows:

R
∗
ft � rst−1 × BSft−1 +

1
5



5

j�1
rlt−j

⎛⎝ ⎞⎠ × BLft−1,

EIRft �
Rft − R

∗
ft

R
∗
ft

,

(4)

where EIR represents the interest rate difference; R∗

represents the minimum interest payable; R repre-
sents the actual interest payment; rst-1 represents the
lowest interest rate for short-term borrowing in t-1;
rlt-j represents the lowest interest rate for long-term
borrowing in t-j; and BSft-1 and BLft-1 are the short-
term loan balance and long-term loan balance of
enterprise f in t− 1 year. In the database of Chinese
industrial enterprises, the balance of short-term loans
is represented by current liabilities, and the balance of
long-term loans is represented by long-term
liabilities.

② Calculate the company’s income before interest and
tax after deducting subsidy income in period t.

③ Calculate the company’s debt-to-asset ratio in period
t− 1 and the growth rate of its debt in period t.

According to the above calculations, if a company meets
the following four conditions at the same time, it is con-
sidered as a zombie company. ① ,e interest rate differ-
ential of the company in period t is negative; ② ,e
company’s income before interest and tax after deduction of
subsidies in period t is less than the minimum interest
payable; ③ ,e debt to asset ratio of companies in T−1

period is higher than 50%, and the debt growth rate in t
period is greater than 0;④,e company was identified as a
zombie company in both period t− 1 and t. ,e first con-
dition identifies companies that actually pay interest less
than the minimum interest payable as zombie companies,
indicating that companies that should have withdrawn from
the market continue to exist in the market because of credit
concessions and become zombie companies. ,e first
condition is easy to identify companies with better quali-
fications and lower default risk that have obtained bank
credit concessions as zombie companies or omit zombie
companies that achieve “borrowing new loans to repay old
debts” through loan extensions due to maturity. ,erefore,
adding the second condition and the third condition to solve
the problem of identifying zombie companies in the first
condition. ,e zombie companies identified based on the
first three conditions are “one-off zombie companies.” ,is
may identify normal companies that only encountered
short-term problems in their operation and management or
suffered short-term external shocks as zombie companies. In
order to exclude these companies, we add the fourth con-
dition. It can be said that if a company meets the above four
conditions at the same time, it can be considered as a zombie
company to a large extent.

Table 5 reports the corresponding estimation results by
gradually adding control variables. Column (1) does not
include any control variables nor does it control the fixed
effects of industry, city, and year.,e estimated coefficient of
the reform of administrative examination and approval
(AEASR) is −0.0326, and it has passed the 1% significance
test. However, it can only be inferred that there is a negative
correlation between the reform of administrative approval
and the formation of zombie companies. ,e conclusion of
causality needs to be further controlled by relevant variables.

Table 4: Heterogeneity test results.

(1)
High entry rate

(2)
Low entry rate

(3)
High exit rate

(4)
Low exit rate

AEASR −0.0143 ∗ −0.0278 ∗∗∗ −0.0153 ∗∗ −0.0287 ∗∗∗
(0.0076) (0.0076) (0.0072) (0.0080)

FC −0.0026 −0.0026 ∗∗ −0.0025 −0.0025 ∗∗
(0.0017) (0.0012) (0.0017) (0.0012)

SC 0.0002 ∗ 0.0007 ∗∗ 0.0002 ∗ 0.0007 ∗∗
(0.0001) (0.0004) (0.0001) (0.0004)

Export −0.0359 ∗∗∗ −0.0019 −0.0341 ∗∗∗ −0.0025
(0.0121) (0.0127) (0.0115) (0.0134)

Subsidy 0.3271 ∗∗∗ 0.0981 0.3016 ∗∗∗ 0.1258
(0.1044) (0.1567) (0.1023) (0.1622)

FIE 0.0209 −0.0267 ∗∗ 0.0186 −0.0253 ∗
(0.0133) (0.0125) (0.0127) (0.0130)

HHI 0.1396 ∗∗∗ 0.1619 ∗∗∗ 0.1366 ∗∗∗ 0.1784 ∗∗∗
(0.0120) (0.0118) (0.0115) (0.0124)

Industry fixed effect Y Y Y Y
City fixed effect Y Y Y Y
Year fixed effect Y Y Y Y
R2 0.0996 0.1037 0.0979 0.1010
Sample size 72865 75437 78854 69448
Note. Symbols ∗ , ∗∗ , and ∗∗∗ represented significance levels of 10%, 5%, and 1%, respectively; the numbers in brackets were robust standard errors of
estimated coefficients.
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On the basis of column (1), column (2) further controls the
fixed effects of industry, city, and year. ,e estimated co-
efficient of the reform of administrative examination and
approval is −0.0081, and it is significant at the 1% signifi-
cance level. Compared with the estimated results in column
(1), the inhibitory effect of the reform of administrative
examination and approval on the formation of zombie
companies is reduced. ,erefore, omitting important ex-
planatory variables will overestimate the policy effect of the
reform of administrative examination and approval. On the
basis of column (2), column (3) adds control variables such
as fixed costs, sunk costs, proportion of exports, proportion
of subsidies, proportion of foreign-funded enterprises, and
degree of market competition. When these variables are
controlled, the estimated coefficient of the reform of ad-
ministrative examination and approval is significantly
negative; compared with column (2), the difference of co-
efficient size is small. According to the estimation results in
Table 5, it can be seen that in cities where administrative
approval centers have been established, companies are less
likely to become zombie companies. ,erefore, it can be
considered that the reform of administrative examination
and approval has inhibited the formation of zombie com-
panies, which indicates that the reform of administrative
examination and approval can improve the efficiency of
resource allocation.

7. Research Conclusions

,e reform of the administrative examination and approval
system is an important governmental approach aimed at
easing regulations and reducing government intervention.

,e concept of the reform is centered on optimizing the
examination and approval procedure, so as to increase the
efficiency of the administrative examination and approval
system and to reduce the institutional transaction costs of
enterprises. Based on the views of the degree of productivity
dispersion, this study utilized the data of the time of es-
tablishment of administrative examination and approval
centers in each administrative division in China, as well as
data from the China Industry Business Performance Da-
tabase from 1998 to 2007 to empirically determine whether
the reform of the administrative examination and approval
system was able to improve the efficiency of resource al-
location. ,e empirical results show that the reform was
beneficial for reducing the degree of productivity dispersion
among enterprises and was able to improve the efficiency of
resource allocation. ,is conclusion was further supported
by a series of robustness tests which included a treatment of
endogeneity, a regression analysis for different industries, a
remeasured efficiency of resource allocation regression, and
a placebo test. Furthermore, this study examined the het-
erogeneity of the effects of the reform on the efficiency of
resource allocation for industries with different market entry
and exit rates. ,e results revealed that the reform was able
to reduce the degree of productivity dispersion among the
enterprises in industries with lower entry rates, thereby
increasing the efficiency of resource allocation, whereas this
effect was less prominent for industries with higher entry
rates. On the other hand, the positive effects of the reform on
the efficiency of resource allocation are more prominent in
industries with low exit rates, while the effects were less
prominent in industries with high exit rates.
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Table 5: Regression results of the inhibitory effect of the reform of
administrative examination and approval on zombie companies.

(1) (2) (3)

AEASR −0.0326 ∗∗ ∗ −0.0081 ∗∗∗ −0.0072 ∗∗∗
(0.0013) (0.0024) (0.0024)

FC 0.0001
(0.0001)

SC 0.0000 ∗∗ ∗
(0.0000)

Export 0.0114 ∗∗∗
(0.0035)

Subsidy 0.0614 ∗∗∗
(0.0229)

FIE −0.0535 ∗∗∗
(0.0031)

HHI 0.0279 ∗∗∗
(0.0024)

Industry fixed effect No Control Control
City fixed effect No Control Control
Year fixed effect No Control Control
Pseudo goodness of fit 0.004 0.064 0.067
Sample size 151855 151855 151190
Note. Symbols ∗ , ∗∗ , ∗∗∗ represent the significance level of 10%, 5%, and
1% respectively; the values in parentheses are the robust standard
deviations.

Mathematical Problems in Engineering 13



References

[1] E. Bartelsman, J. Haltiwanger, and S. Scarpetta, “Cross-
country differences in productivity: the role of allocation and
selection,” American Economic Review, vol. 103, no. 1,
pp. 305–334, 2013.

[2] C.-T. Hsieh and P. J. Klenow, “Misallocation and
manufacturing TFP in China and India,” Quarterly Journal of
Economics, vol. 124, no. 4, pp. 1403–1448, 2009.

[3] D. Restuccia and R. Rogerson, “Policy distortions and ag-
gregate productivity with heterogeneous establishments,”
Review of Economic Dynamics, vol. 11, no. 4, pp. 707–720,
2008.

[4] B. Jovanovic and P. K. Goldberg, “Misallocation and growth,”
American Economic Review, vol. 104, no. 4, pp. 1149–1171,
2014.

[5] C. Syverson, “What determines productivity?” Journal of
Economic Literature, vol. 49, no. 2, pp. 326–365, 2011.

[6] J. M. Arnold, G. Nicoletti, and S. Scarpetta, “Regulation,
resource reallocation and productivity growth,” European
Investment Bank Papers, vol. 16, pp. 90–115, 2011.

[7] L. Brandt, J. Van Biesebroeck, and Y. Zhang, “Creative ac-
counting or creative destruction? Firm-level productivity
growth in Chinese manufacturing,” Journal of Development
Economics, vol. 97, no. 2, pp. 339–351, 2012.

[8] D. Dollar and S. Wei, “Das (wasted) kapital: firm ownership
and investment efficiency in China,” NBER Working Paper,
2007.

[9] A. C. Pigou, 6e Economics of Welfare, Macmillan and Co,
London, UK, 1938.

[10] S. Peltzman, “Toward a more general theory of regulation,”
6e Journal of Law and Economics, vol. 19, pp. 245–248, 1976.

[11] R. A. Posner, “,e social costs of monopoly and regulation,”
Journal of Political Economy, vol. 83, no. 4, pp. 807–827, 1975.

[12] G. J. Stigler, “,e theory of economic regulation,” 6e Bell
Journal of Economics and Management Science, vol. 2, no. 1,
pp. 3–21, 1971.

[13] H. De Soto, 6e Other Path: 6e Invisible Revolution in the
6ird World, Harper and Row, New York, NY, USA, 1989.

[14] S. Djankov, R. La Porta, F. Lopez-de-Silanes, and A. Shleifer,
“,e regulation of entry,”6e Quarterly Journal of Economics,
vol. 117, no. 1, pp. 1–37, 2002.

[15] L. Branstetter, F. Lima, L. J. Taylor, and A. Venâncio, “Do
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