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)is study addresses the apparent puzzle that China made great progress in mobile phone manufacturing despite weak intellectual
property protection. Using the China 2012 Enterprise Surveys Data set of World Bank enterprises survey, we investigated whether
competition order mattered for innovation behaviors of enterprise andmainly drew three major conclusions. First, when there are
unregistered or informal competitors in the market, enterprises tend to choose innovation to improve the current situation of
their own operations, and they may increase the R&D investment. Second, when the unregistered or informal competitors in the
market become obstacles to the enterprise, with the rise of disorderly barriers to competition, enterprises will reduce their
decision-making of innovation behavior or the intensity of R&D investment. )ird, the impartiality degree of court may have a
moderating effect on the relationship between competition order and corporate innovation behavior.

1. Introduction

Innovation is the motivation of sustained economic
growth [1, 2] and is a prerequisite for business survival [3].
As an important subject of innovation activities, enter-
prises play an irreplaceable role in the process of trans-
forming innovation theory and ideas into productive
forces, not only with high efficiency and low cost but also
with various innovation points [4]. )rough the pro-
motion of enterprise products, production technology or
management methods change to improve the production
efficiency of enterprises [5, 6], innovation can promote the
development of emerging industries and technological
upgrading, promote the continuous improvement of the
industrial chain, drive the development of related in-
dustries [7, 8], so as to maintain sustainable economic
growth [9].

)e organization is surrounded by the environment
and maintained by external energy input [10]. New ideas
emerge from both inside and outside of the organization
and may eventually form innovation [11]. As a common
organizational form, enterprises exist in a specific

environment all the time, and their decision-making and
business activities will be affected by the external envi-
ronment [12–14]. )e external environment of the enter-
prise includes market environment [15, 16], social
environment [17], policy environment [18–20] and en-
terprise culture environment [21]. In addition, market
capacity, market competition, and other factors also play an
important role in the selection of innovative projects [22,
23]. Government regulation of industries have a significant
impact on innovation activities [20], especially in devel-
oping countries like China. A large number of scholars
have paid attention to the relationship between competi-
tion and enterprise innovation from both theoretical and
empirical aspects and have drawn different conclusions.
Most of the studies have examined the impact of the in-
tensity of market competition on innovation, but few have
paid attention to the impact of market competition order
on enterprise innovation behavior.

Opportunistic, unfair, and even illegal market compe-
tition is common in China, when the legal framework for the
definition and protection of property rights is inadequate in
transition economies [24–26]. Innovation itself has high risk
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and uncertainty [27]. Coupled with the abovementioned
situation, innovation has become a high-risk and low-in-
come strategy. )erefore, the legal system for the mainte-
nance of the competition order has become an important
part of reducing the cost of innovation and protecting in-
novation results. Credibility can be an important asset of a
government. )e operation of the legal system depends on
the credibility of the court [28]. )e enterprises’ evaluations
of the impartiality of the court may affect their view on the
market competition order, thus affecting their innovation
behaviors. Few scholars have paid attention to this possible
regulatory role alone.

Will enterprises have a tendency to choose innovation
when the market competition order is good? Also, if the
enterprise thinks that the judicial environment is fair, will its
decision-making and R & D investment intensity on in-
novation behavior be enhanced?)ese two questions are the
key issues that this paper wants to discuss intensively. In
addition, through this study, we make valuable contribu-
tions to the literature from two aspects. Firstly, we develop
theoretical insights into the competition order, and the fact
shows that it does not necessarily influence the enterprise
innovation behaviors negatively. Secondly, we have fully
explained how the Chinese market has achieved rapid in-
novation and development since 1978 when intellectual
property protection is weak and the level of competitors is
uneven.

)e rest of the paper is organized as follows: Section 2
reviews the relevant literature on the impact of external
environment, such as competition and judicial environment,
on enterprise innovation and introduces the different hy-
potheses tested in the empirical section. Section 3 describes
the data, variables and models used in this paper. Section 4
reports the empirical analysis of the data. Using the World
Bank’s Enterprise Survey data, we test whether the formal
enterprises would reduce their innovation behaviors or R &
D investment when the competition order is destroyed by
informal enterprises and discuss the moderating function of
the degree of the impartiality of court. )e results do not
totally prove our hypotheses. Finally, Section 5 presents
some concluding comments and the deficiency of the
research.

2. Theory and Hypotheses

2.1. 'e Influence of Competition Order on Innovation
Behavior. Research on the influence of competition on
enterprise innovation has a long history, and a large number
of scholars and literature have proved that there is a huge
correlation between competition and enterprise innovation.
)e research results are mainly divided into three types:
positive, negative, and reverse “U” type. )e earliest positive
impact research is given by Schumpeter, and he believes that
competition has a positive impact on innovation, and large
enterprises are more innovative than small enterprises [2].
)e “competition” here refers to the degree of concentration
of the market, and it also can represent the intensity of
competition. )en arrow uses the economic model to de-
duce that competition can make the incentive intensity of

innovation stronger, and if the enterprise is in a monopoly
position, the incentive of innovation is likely to be weakened
[29]; Connolly and Hirschey believe that the higher the
product market concentration is, the more the R & D in-
vestment enterprises will put in [30]. Porter also argues that
competition will force enterprises to innovate to change the
market situation [31]. Bai et al. used 1995–2002 China’s large
and medium-sized industrial enterprises data [32]. )eir
empirical results show that market competition can sig-
nificantly affect the efficiency of enterprise innovation ac-
tivities, and the competitive industry leading-edge
technology will progress faster. Using the 1999–2007 survey
data of China’s industrial enterprises, Zhang et al. proved
that, in China, improving competition can promote enter-
prise innovation and research and development activities
[33]. He and others did some researches on nonfinancial
A-share listed companies in Shenzhen and Shanghai from
2007 to 2012 [34]. )e results show that product market
competition has a positive effect on R&D intensity of en-
terprises, but the impact on state-owned enterprises is weak.

Horowitz found that competition had a negative impact
on technological innovation [35]. Grossman and Helpman
state that the more competitive the competition is, the more
likely the innovation is to be imitated or replaced, the less the
revenue it brings, and the less the willing firms are to in-
novate [1]. )e scholars represented by Aghion think that
the influence of competition on innovation is inverted “U”
type. He constructs a dynamic competition model of
manufacturers and gives a theoretical model of inverted “U”
type between product competition and market innovation
[36, 37]. In the past two years, there have been more studies
on the inverted “U”. Fan et al. use the unbalanced panel data
of 28 double-digit industries in China’s manufacturing in-
dustry from 2000 to 2006 [38]. Li and others take the
manufacturing enterprises of listed companies in China
from 2007 to 2012 as samples [39]. Also, Xu uses the data of
2384 enterprises in Shanghai and Shenzhen A-share listed
companies from 2009 to 2014 [40].

Different samples and variables, different macro-
environments, and different focuses of the study result in the
different results. However, whether it is positive, negative, or
inverted “U” type of the relationship between competition
and innovation, all these studies can show that competition
has an important and significant impact on enterprise in-
novation. In addition, through the review of the literature,
we found that most of the research studies are concerned
with the enterprise market competition intensity. Few
scholars have considered that the enterprise market com-
petition in essence has a competition order. We found a
definition called “dysfunctional competition” which means
“the competitive behavior of firms in a market that is
perceived as opportunistic, unfair, or even unlawful” [41].
Due to the dysfunctional competition, start-ups have to
focus on their resource shortage through innovation strategy
[42, 43]. Like the dysfunctional competition, disorderly
competition order enterprises faced may affect the inno-
vation behavior of enterprises. When the informal com-
petitors occur, some similar products that do not meet
industry access standards will enter the market at a lower

2 Discrete Dynamics in Nature and Society



cost due to the lack of legal supervision. Informal com-
petitors force companies to focus on finding more effective
innovation strategies [25]. )e phenomenon mentioned
above will make the market competition order be disor-
dered.)e products and services of the enterprise are easy to
be imitated and copied, and the profits brought by the
enterprise innovation will be greatly compressed. Also,
under the influence of historical and cultural factors in
China, most enterprises are nonrisk preferences, so they will
try to avoid engaging in risky R &D projects [44]. Disorderly
competition order makes this high-risk innovation risk
higher, and enterprises are more reluctant to choose in-
novation. )ey may also reduce the intensity of the original
innovation investment. So, we give the following
assumptions:

Hypothesis 1a: the better the competition order is, the
more innovative the enterprise is
Hypothesis 1b: the better the competition order is, the
greater the innovation investment intensity is.

2.2. 'e Moderating Effect of Impartiality Degree of
Court on the Relationship between Competition Order and
Innovation Behavior. In China, judicial justice means that,
in the process of dealing with all kinds of cases, the state
judicial organs not only can use entity norms to reflect the
principle of fairness to confirm and distribute specific rights
and obligations but also can make the confirmation and
distribution process and way to reflect the fairness [45]. Its
value lies in maintaining social justice, building social order,
and ensuring social security [46]. Countries have developed
mechanisms, such as patent protection systems, to en-
courage, protect, and reward enterprise innovation. Some
studies have shown that the level of intellectual property
protection provided by these mechanisms to the enterprises
positively affects the innovation strategies and R & D in-
vestment [47–50]. In 'e National Innovation Enterprise
Survey Yearbook- 2017 1, 48.5% of entrepreneurs think
“policies related to the creation and protection of intellectual
property rights” are effective, and only 24% of entrepreneurs
think it is ineffective. Using the policy system to protect
innovation results will improve unfair competition or patent
infringement. )e market competition environment will be
more fair and reasonable [51] and tend to be orderly. Also, a
good policy environment helps to reduce the cost of en-
terprises to protect their innovation results. It also can
enhance entrepreneurs’ confidence in innovation invest-
ment. Judicial justice can guarantee the protection of in-
novation achievements through the policy system.

On the one hand, the more stringent the policy envi-
ronment, the higher the external “mandatory” enterprises
face. )e enterprise is more inclined to risk aversion be-
havior, and it may show more compliance with the order in
the competition. On the other hand, if enterprises agree with
their own judicial environment and believe that justice is
fair, then they will be more willing to believe that the market
competition order is maintained, and their own develop-
ment can be protected. Once disorderly competitors appear

in the market, companies are willing to and can immediately
improve the passive situation through innovation, and then
judicial justice may strengthen the relationship between
competition order and innovation behavior. So, wemake the
following assumptions:

Hypothesis 2a: the higher the impartiality degree of
court is, the greater the impact of competition order on
the choice of innovation behavior of enterprises is.
Hypothesis 2b: the higher the impartiality degree of
court is, the greater the impact of competition order on
the innovation investment intensity of enterprises is.

3. Data and Variables

3.1. Data and Samples. Our data are mainly from the China
2012 Enterprise Surveys Data set of World Bank enterprise
survey2. )e data includes data on 2,700 private and 148
state-owned enterprises in China for a full fiscal year from
December 2011 to February 2013, as well as some data for
2009. )e private enterprises here are defined according to
the notes of the World Bank on the survey; in fact, some of
them have a large proportion of state-owned shares
(according to the question B23). However, it cannot be
determined whether it meets the standards of state-owned
enterprises as determined in the “32 orders” jointly issued by
the State-Owned Assets Supervision and Administration
Commission and China’s Ministry of Finance. )erefore,
when we use the data in the following, we still refer to this
part of the enterprises as private enterprises.

We screened the data in the following logic order. First,
we deleted 148 state-owned enterprises. )ese 148 state-
owned enterprises involved in the survey are 100% owned by
the state. In the survey, the manufacturing industries in
which these enterprises are located are not classified and
cannot be combined with the data of 2,700 private enter-
prises. )erefore, the data of 148 state-owned enterprises are
excluded, and only the data of 2700 private enterprises are
selected. )en, according to the questionnaire survey of
question A44, we removed the data of nonmanufacturing
enterprises. Finally, based on the questionnaire survey of
A75, we removed the subsidiary company data. A total of
1515 enterprises were selected, which involved 19 industries6
such as food manufacturing and textile manufacturing.

3.2. Variables and Models. In order to test the relationship
between the competition order and the innovation behavior
of enterprises and the influence of impartiality degree of
court on the abovementioned relationship, we have estab-
lished the following model to carry out data regression.

In order to prevent heteroscedasticity from affecting the
results, we cluster standard errors in the industry quartile
codes of the main products of the enterprises (according to
question d1a2) in all regressions mentioned below. )e
reason why we did not use clustering at the level of binary
codes of provinces, cities, and industries is that when the
number of clusters is lower than 42, using the method of
cluster standard deviation to solve the heteroscedasticity
problem in the regression model will produce errors [52]. In
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our data, the binary codes of provinces, cities, and industries
are 12 and 19, respectively, which are all less than the
minimum cluster number of 42.

Our dependent variable is innovation behavior. We use
two indicators to measure the innovation behavior of en-
terprises. One indicator is called Innovation behavior deci-
sion-making (IBD), i.e., whether there is innovation in the
enterprise, which is used to measure whether there is in-
novation behavior in the enterprise. Another indicator is
called Innovation behavior R & D investment intensity (IBR),
i.e., the investment in research and development of the
enterprise is small, which is used to measure how much
innovation behavior R & D intensity the enterprise has. We
consider that if the enterprise has introduced new products
or services in the past three years, the enterprise currently
has innovation behavior, and if not introduced, there is no
innovation behavior. R & D investment intensity is mea-
sured by the proportion of the average annual R & D in-
vestment of the surveyed enterprises in the past three years
to the average annual sales revenue of the last three years,
and the average annual sales revenue of the last three years is
estimated by the sales revenue of 2011 and 2009.

Our key explanatory variable is competition order. We
observe the research on unfair competition and illegal
competition in the existing literature. )e indicators used
mainly include (1) the number of illegal competition ac-
tivities in the industry, including illegal reproduction of
new products, fake products, and trademarks; (2) the
number of times that market competition laws and regu-
lations failed to protect the company’s intellectual property
rights; and (3) increase in unfair competition among other
enterprises in the industry [25, 53]. With reference to these
common indicators and in combination with the questions
in the questionnaire, we choose the quality of “Whether the
competitive environment of enterprises is orderly (C)” and
“Degree of obstacles caused by disorder of competitive en-
vironment of enterprises (CO)” as agents to measure the
competition order. )ese two indicators can reflect the
illegal phenomenon in the market where the enterprise is
located. )e corresponding question to “Whether the
competition environment is orderly (C)” in the question-
naire is “Does the enterprise compete with unregistered or
informal enterprises?”. )e answer options are “yes” and
“no”, and we replaced them when setting variables. If the
answer option is “yes”, it means bad competition order,
assigning it to 0, and the answer option is “no” meaning
good competition order, assigning it to 1. )e corre-
sponding question to “Degree of obstacles caused by dis-
order of competitive environment of enterprises (CO)” is “To
what extent does the behavior of the informal competitors
create obstacles to the existing operations of the enter-
prise?”. )e options answered are discrete variables of 0, 1,
2, 3, and 4, which represent five different obstacle levels
from low to high. When analyzing the data, we found that
95.91% of the answers given by enterprises were concen-
trated on the three levels of 0, 1, and 2, which caused the
data distribution to be skewed. So, we add 1 to all the data
and take logarithm to reduce the impact of uneven
distribution.

Impartiality degree of court (CF) is our moderating
variable. We use the subjective evaluation of the surveyed
enterprises on whether the court is fair or not as a mea-
surement index. At present, there are four types of evalu-
ation methods for impartiality degree of court in China:
setting up specific systems, evaluating the quality of cases,
conducting questionnaire surveys, and conducting cognitive
experiments [54]. It will be more practical to investigate the
public’s fair feelings subjectively than using the objective
standard. Studies of procedural justice suggest that judg-
ments about the fairness of decision-making procedures are
the primary antecedent of people’s willingness to voluntarily
accept decisions and obey rules [55, 56]. )e social psy-
chology’s perception and evaluation of the fairness of the
judicial system will affect the public’s response to the judicial
system and procedures. )erefore, subjective feeling of
enterprises is more meaningful for enterprises to choose
innovation behaviors.

In the empirical analysis, we also controlled for other
factors that might possibly affect innovation behavior, in-
cluding top manager characteristics, international certifi-
cation, enterprise characteristics, industry characteristics,
and region characteristics, which were variously used in
previous studies of enterprise innovation.

Top manager characteristics include Top Manager Ex-
perience (Experience) and Gender of Top Manager (Gender).
A top manager’s interpretation of the personality of the
environment in which he or she faces affects the behavior of
the organization [57]. Top managers’ innovativeness makes
them more likely to adopt exploration orientation over
exploitation orientation in innovation [58]. International
certification (Certification) can improve enterprise innova-
tion. Terziovski and Guerrero examine the impact of ISO
9000 certification on product and process innovation per-
formance of 220 Australian organizations [59]. It shows that
ISO 9000 certification tends to drive out variance increasing
activities, which in turn affects the organization’s ability to
innovate. Enterprise characteristics include Enterprise size
(Size), Enterprise age (Age), and State-owned shares of the
enterprise (SOE). Evidence derived from a large sample of
Chinese manufacturing firms demonstrates that state
ownership positively moderates the effect of R & D intensity
on innovation performance. However, state ownership is not
equally beneficial for all firms [60]. Furthermore, we found
that in the World Bank survey of private enterprises, 60
enterprises have state-owned shares, and 96.7% of the state-
owned enterprises have more than 51% of the state-owned
shares. )is situation may have an impact on the innovation
behavior of the enterprises we examined. )erefore, we also
regard the state-owned shareholding as one of the variables
to study the characteristics of enterprises. With regard to
industry characteristics (Industry), we mainly focus on the
different impacts of different technology-intensive enter-
prises. According to OECD technology intensity classifi-
cation, we classified 19 industries involved in the survey into
low, medium, and high technology intensity industries.
)ree industry dummy variables are set in regression to
control the industry fixed effect of the enterprise. With
regars to regional characteristics (region), according to the
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Yangtze river delta, Pan pearl river delta, Pan Bohai, and
other economic circle four types of regional classification, we
set up three regional dummy variables in the regression, to
control the regional fixed effect of enterprises.

)e specific variable design is shown in Table 1.

4. Empirical Analysis

Table 2 reports the results of descriptive statistics and
correlation analysis of main variables. We found that C and
COwere significantly correlated with IBD and IBR, and there
was no significant correlation between CF and IBD or IBR. C
and CF were significantly correlated at the level of 10%.
Besides, the correlation coefficient between C and CO was
—0.717, and it is significant at the level of 1%. Table 3 reports
the values of VIF. )e VIF value is an indicator used to test
whether there is multicollinearity between variables. Since
the dependent variable IBD is a binary variable of 0-1, we
choose the Probit model in regression. For this regression
method, the main observation index is not the coefficient of
each variable in the regression, but their marginal effect, so
there is no need to use VIF values to detect the relationship
between the variable IBD and other variables. At the same
time, the dependent variable IBR is a continuous variable
distributed between 0 and 1. We choose the OLS model in
regression, so wemust check the VIF values of IBR and other
variables. )e tolerances of all variables are less than 1, and
their VIF values are much less than 10. )ose indicate that
there is no significant multicollinearity between our
variables.

Table 4 reports the preliminary regression results of
models. Among them, the dependent variable of model
1∼model 4 is IBD, and the dependent variable of model 5 ∼
model 8 is IBR. Model 1 and model 5 take C as independent
variables. Model 2 and model 6 take C and CO as inde-
pendent variables. Also, model 3 andmodel 7 add CF, C, and
CF interaction terms and the CO and CF interaction terms
on the basis of model 2 and model 6. Considering the
collinearity between the interaction item and the lower order
item, we center the interaction item when setting the in-
teraction items.

In addition, it can be seen from Table 4 that model 3 and
model 4 are different analysis methods of the same variables.
When we regressed model 3 and model 4, we calculated the
marginal effects of the Probit method and Logit method,
respectively. )e marginal effects are shown in Table 4. We
can see that the coefficients of model 3 and model 4 are
basically the same in size, direction, and significance. We
also calculated the accurate prediction ratios of the two
models, 69.68% and 69.90%, respectively, which were ba-
sically equal. )erefore, we think that the original model
about IBD is not sensitive to the choice of different methods,
which shows that the original model is robust. Model 7 and
model 8 also illustrate the robustness of the original model
about IBR. Since we are concerned with the direction in
which the core variables affect dependent variables, the
potential endogeneity between variables is not addressed.
We will analyze the results mainly based on the Probit
method and OLS method.

By observing model 1, we find that C has a significant
negative incentive to IBD. )is shows that when there are
unregistered or informal competitors in the market com-
petition, enterprises will tend to choose innovation. Namely,
hypothesis 1a is falsified. For most enterprises, the products
or services are easy to imitate, even plagiarism, especially
when there are unregistered or informal competitors in the
market. Also, this kind of imitation and plagiarism makes
the production or service become easier and cheaper. For
consumers, when similar products or services only have
differences in price, they are more willing to choose the one
with lower price. )is kind of preference makes enterprises
lose some consumers. In order to improve this situation,
enterprises may choose to innovate to constantly improve
the function of the original products or services and con-
stantly develop new products or services to occupy the
market, to reverse this sales disadvantage caused by disor-
derly market competition.

After we added CO to model 2, the impact of C on IBD
is still significantly negative, and CO has a small positive
effect on IBD, but this effect is not significant. After adding
CF and the two interaction terms of C and CF and CO and
CF in model 3, the impact of C on IBD is still negative and
significant at the level of 1%, indicating once again that the
competition order has a significant negative effect on the
decision-making of innovation behavior. At the same
time, the interaction term between C and CF is negative,
and the interaction term between CO and CF is signifi-
cantly negative, indicating that it is impossible to fully
verify whether impartiality degree of court has a regu-
latory effect on the relationship between competition
order and innovation behavior decision-making. )e
marginal effect of CO on IBD is negative, the marginal
effect of CF is negative, and their interaction terms are
significantly negative, indicating that the impartiality
degree of court on the relationship between the compe-
tition order and innovation behavior decision-making has
a moderating effect. )e hypothesis 2a is partially verified.
It also shows that when the competition order of the
enterprise’s market is poor, the enterprise tends to in-
novate, but as this poor competition order becomes their
burden, the enterprise’s innovation will begin to weaken.
At the same time, when enterprises think that the im-
partiality degree of court in their market is high, this kind
of innovation triggered by poor competition order will not
be weakened because of the burden on enterprises. En-
terprises will continue to strengthen innovation to try to
break through this situation. In addition, we observed the
specific data of CF. )e average value of judicial justice is
2.426, and the variable distribution is inverted U-shaped.
Nearly 90% of the enterprises have a relatively neutral
attitude towards the current situation of judicial justice.
Only a small number of enterprises consider the current
judicial environment to be very unfair or very fair. Most
enterprises in the market competition may not produce
problems related to judicial justice, so there is no more
extreme view. So, in the subjective evaluation of judicial
justice, every enterprise’s point of view is similar. In
addition, they believe that the judicial justice or not has
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little impact on their innovation and other operational
behavior and also will not have an impact on their
judgment of the competitive environment. )is view is

supported by the answers to question J307 in the ques-
tionnaire. More than 90% of enterprises believe that the
court has no obstacle to their operation.

Table 1: Variable design and description.

Variable type Variable name Variable definitions and
symbols

)e corresponding questions in the
questionnaire Variable assignment

Dependent
variable

Enterprise
innovation
behavior

Innovation behavior
decision-making (IBD)

CNO.1 “in the last three years, has
this establishment introduced any

new products or services?”
“Yes”� 1; “No”� 0CNO. 4“in the last three years, did

this establishment spend on
research and development activities

within the establishment?”

Innovation behavior R & D
investment intensity (IBR)

D.2 “in fiscal year 2011, what were
this establishment’s total annual
sales for ALL products and

services?” Set to “2∗CNo4 / (d2a + n3)”
N.3 “in fiscal year 2009, three fiscal
years ago, what were total annual
sales for this establishment?”

Independent
variable

Competitive
order

Whether the competitive
environment of enterprises

is orderly (C)

E.11“does this establishment
compete against unregistered or

informal firms?”
“Yes”� 1; “No”� 0

Degree of obstacles caused
by disorder of competitive
environment of enterprises

(CO)

E.30 “to what degree are practices of
copetitiors in the informal sector an
obstacle to the current operations of

this establishment?”

“No obstacle”� 1; “minor
obstacle”� 2; “moderate
obstacle”� 3; “major

obstacle”� 4’; “very severe
obstacle”� 5

Impartiality
degree of court

Impartiality degree of court
(CF)

J.1 “the court system is fair,
impartial and uncorrupted”

“Strongly disagree”� 1; “tend to
disagree”� 2; “tend to agree”� 3;

“strongly agree”� 4

Control
variable

Top manager
characteristics

Top manager experience
(experience)

B.7 “how many years of experience
working in this sector does the top

manager have?”

Set to the original value of “
general manager service

experience”
Gender of top manager

(gender) B.7a “is the top manager female?” “Female”� 1; “male”� 0

International
certification

Whether the enterprise have
international certification

(certification)

B.8 “does this establishment have an
internationally recognized quality

certification?”
“Yes”� 1; “no”� 0

Enterprise
characteristics

Enterprise size, enterprise
staff size (size)

L.1 “at the end of fiscal year 2011,
how many permanent, full-time

individuals worked in this
establishment? Please include all

employees and managers”

Set to the natural logarithm of the
number of employees

Enterprise age, the
operating time of the

enterprise (Age)

B.5 “in what year did this
establishment begin operations?”

Set to 2018minus “year of business
start,” plus 1

State-owned shares of the
enterprise, whether the

enterprise has state-owned
shares (SOE)

B.2 “what percentage of this firm is
owned by each of the following?

Government of state”

Set to: mark “yes”� 1 if the answer
has a value; otherwise marked

“no”� 0

Industry
characteristics

Characteristics of the
industry of enterprise

industry
A.4 “industry”

Classified according to OECD
technology intensity standard.
)ere are four categories. Set to
three industry dummy variable

Regional
characteristics

Regional characteristics of
enterprises (region) A.2 “sampling region”

According to the Yangtze river
delta, Pan pearl river delta, Pan
bohai, and other four economic
circle classification. )ere are four

categories. Set to three zone
dummy variables
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Models 5–7 show that C has reversed incentives for IBR,
demonstrating that hypothesis 1a is a false proposition. After
adding CO, the impact of C on IBR was weakened in model
6, and the influence coefficient decreased from −0.0247 to
−0.0228. It shows that the competition order of enterprises

also has a reverse effect on the R & D input intensity of the
enterprise. )e bad competition order makes the company
increase its own R & D investment intensity. However, once
this bad order becomes an obstacle to the operation of the
company and the greater the degree of obstacles, the smaller

Table 2: Descriptive statistics and correlation analysis of main variables.

Variable name Obs Mean value Standard deviation 1 2 3 4 5
1.IBD 1511 0.427 0.495 —
2.IBR 490 0.063 0.108 0.160∗∗∗ —
3.C 1440 0.487 0.500 −0.170∗∗∗ −0.142∗∗∗ —
4.CO 1492 0.507 0.461 0.112∗∗∗ 0.113∗∗∗ −0.717∗∗∗ —
5.CF 1493 2.624 0.664 0.036 −0.073 0.050∗ −0.033 —
Note.∗∗∗ , ∗∗, ∗, respectively, the coefficient is significant at the level of 1%, 5%, 10%.

Table 3: Values of VIF.

Variable name VIF 1/VIF
C 2.39 0.419
CO 2.43 0.412
CF 1.03 0.971
Experience 1.21 0.826
Gender 1.08 0.924
Certification 1.14 0.881
Size 1.22 0.820
Age 1.22 0.818
SOE 1.03 0.967
Mean 1.42

Table 4: Preliminary regression results of the models.

Variable
name

Probit model Logit model OLS model Tobit model
M1 M2 M3 M4 M5 M6 M7 M8

C −0.3766∗∗∗
(−5.31)

−0.3706∗∗∗
(−3.34)

−0.1239∗∗∗
(−3.46)

−0.1268∗∗∗
(−3.54)

−0.0247∗∗∗
(−3.08)

−0.0228∗
(−1.85)

−0.0366
(−1.57)

−0.0366
(−1.60)

CO — 0.0008 (0.08) −0.0035
(−0.10)

−0.0031
(−0.08) — 0.0027 (0.15) −0.0119

(−0.42)
−0.0119
(−0.43)

CF — — 0.0101 (0.51) 0.0102 (0.50) — — −0.0089∗
(−1.89)

−0.0089∗
(−1.92)

C×CF — — −0.0639
(−1.04)

−0.0620
(−1.01) — — 0.0550 (0.95) 0.0550 (0.97)

CO×CF — — −0.1097∗∗
(−2.13)

−0.1109∗∗
(−1.91) — 2014 0.0287 (0.48) 0.0287 (0.49)

Experience 0.0159∗∗∗
(2.96)

0.0156∗∗∗
(2.85)

0.0050∗∗∗
(2.69)

0.0050∗∗∗
(2.74)

−0.0030∗∗∗
(−4.41)

−0.0030∗∗∗
(−4.07)

−0.0030∗∗∗
(−3.83)

−0.0030∗∗∗
(−3.90)

Gender 0.3420∗∗
(2.33)

0.3388∗∗
(2.31)

0.1102∗∗
(2.23)

0.1058∗∗
(2.07) 0.0129 (0.70) 0.0127 (0.67) 0.0098 (0.52) 0.0098 (0.53)

Certification 0.2385∗∗
(2.23)

0.2369∗∗
(2.19)

0.0777∗∗
(2.12)

0.0803∗∗
(2.18)

0.0268∗∗
(2.38)

0.0268∗∗
(2.36)

0.0237∗∗
(2.00)

0.0237∗∗
(2.04)

Size 0.1621∗∗∗
(4.98)

0.1628∗∗∗
(5.09)

0.0546∗∗∗
5.21)

0.0542∗∗∗
(5.26)

−0.0159∗∗∗
(−4.70)

−0.0158∗∗∗
(−4.63)

−0.0171∗∗∗
(−4.60)

−0.0171∗∗∗
(−4.69)

Age −0.0131∗∗
(−2.18)

−0.0131∗∗
(−2.18)

−0.0043∗∗
(−2.14)

−0.0043∗∗
(−2.16)

0.0019∗∗∗
(2.70)

0.0019∗∗∗
(2.79)

0.0020∗∗∗
(2.68)

0.0020∗∗∗
(2.73)

SOE −0.6908∗∗∗
(−3.07)

−0.6948∗∗∗
(−3.09)

−0.2240∗∗∗
(−2.96)

−0.2228∗∗∗
(−2.76) 0.0002 (0.01) 0.0005 (0.02) 0.0072 (0.25) 0.0072 (0.26)

Industry Control Control Control Control Control Control Control Control
Region Control Control Control Control Control Control Control Control
Sample size 1366 1362 1349 1349 456 456 452 397.31
Note. (1) ∗∗∗, ∗∗, ∗, respectively, the coefficient at the level of 1%, 5%, 10% significant. (2) )e values in parentheses of model 1 to model 4 are the tested z
values, and those of model 5 to model 8 are the tested t values.
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the impact. In model 7, the coefficient of C is still positive,
but it is not significant, and the coefficient of CO also be-
comes negative. )e coefficient of CF is significantly neg-
ative, but the coefficients of the interaction terms of C and
CF and CO and CF are both positive numbers. It shows that
the lower the impartiality degree of the court is, the more the
company will increase its R &D investment intensity. Due to
the existence of informal competitors, enterprises have re-
ceived pressure from bad competition order. )ey try to get
rid of such pressure or obstacles by increasing investment in
innovation. At the same time, enterprises believe that the
current level of judicial fairness is relatively low, and the
possibility that such unfavorable competition order will
become a barrier to business operations may increase. )en,
the company’s investment in innovation may be slightly
reduced with the degree of obstacles. However, this cannot
verify our hypothesis 2b. We have observed the cases of first
instance of intellectual property rights handled by the China
National Courts between 2009 and 2011.)ey accounted for
5 per thousand, 6 per thousand, and 8 per thousand of all
kinds of cases handled by the national courts. )is shows
that the number of China’s enterprises in the market
competition involves intellectual property rights, unfair
competition, and other issues and put into litigation pro-
cedures is little.)at is to say, the real “deal” with the judicial
system of enterprises is very few. )ese may lead to in-
conspicuous results of our research.

In consideration of the economic disparities between the
eastern and western regions of China and the differences in
the legal environment, in order to better validate the ro-
bustness of the model, we have divided the sample data
according to the Chinese policy according to the eastern,
central, and western regions. Due to the small sample in the
central and western regions of the sample, we combined the
western and central regions to form the midwestern regions.
We have regressed on the sample division in Table 5.We find
that the regression results in the eastern region are basically
consistent with the original regression results, and the
midwestern regions show very large differences. )e reasons
for this result may have the following reasons: first, there are
differences in the number of samples. For the regression of
IBD, there are 1080 samples in the eastern region and only
332 samples in the central and western regions. In the IBR
study, the samples in the eastern region and the central and
western regions were 269 and 120 samples, respectively.
Second, the division between the eastern region and the
central and western regions was originally divided by China
according to policies, not all based on geographical location.
)e business environment in the central and western regions
is quite different from that in the eastern region. However,
the sample results in the eastern region once again supported
our findings. At the same time, the regression of subsamples
also shows that the impact of China’s competition order on
corporate innovation behavior is heterogeneous.

5. Conclusions and Discussion

Based on the data of China 2012 Enterprise Surveys Data set
of World Bank enterprise survey, we empirically analyze the

impact of orderly competition and judicial justice on en-
terprise innovation behavior. We found some conclusions as
follows:

First, when there are unregistered or informal com-
petitors in the market, enterprises will tend to choose in-
novation to improve the current situation of their own
operations, and they may increase the R &D investment. We
are familiar with the “Shanzhai” phenomenon, which ini-
tially refers to those disorderly market competitors, such as
small manufacturers and small workshops who do not have a
license. It is difficult for them to enter the market through
formal channels.)eymake some replication, imitation, and
simple improvement on their products to quickly meet the
demand of those who consume ability are limited. Some
cost-effective products and services quickly introduced to
the market to occupy it. Take Shanzhai mobile phones as an
example. )ey used to be popular in three or four line cities
in China. During the peak period of 2006-2007, there were
more than 6000 Shangzhai mobile phone manufacturers in
China, which gradually began to die out after 2011. Driven
by the rapid development of local brand mobile phones and
Shanzhai mobile phones, 5 of the top 10 IC design enter-
prises in 2010 were engaged in the development of network
communication chips. )ese disorderly competitors did not
hinder the development of China’s mobile communication
industry, but prompt more enterprises to seize the oppor-
tunity to constantly innovate. Some local brands such as
Huawei, Oppo, and Vivo dug up different research inno-
vations and rose rapidly and changed the situation that
Shanzhai mobile phones only integrate functions, which
brought the prosperity of China’s mobile communication
market.

Second, when the unregistered or informal competitors
in the market become obstacles to the enterprise, with the
rise of disorderly barriers to competition, enterprises began
to reduce their innovation behavior decision-making or
reduce the intensity of R & D investment. Once disorderly
competition becomes an obstacle to enterprise operation,
enterprise innovation behavior will not be able to get the
benefits and innovation costs rise greatly. Furthermore,
innovation achievement is difficult to be protected. Due to
lack of confidence, enterprise innovation behavior will be
suppressed, especially in the pharmaceutical manufacturing
enterprises. In such industries with long innovation cycle,
high innovation risk, and high innovation investment, most
enterprises do not pay enough attention to or lack of
confidence in major innovation, and disorderly competition
will have a huge impact on enterprise income. Finally, R & D
investment will become a huge burden to the enterprises.
)e enterprises suddenly cannot maintain the original
investment.

)ird, the impartiality degree of court may have a
moderating effect on the relationship between competition
order and corporate innovation behavior. However, this
regulatory effect has different effects on the choice of in-
novation behavior and the intensity of innovation input. In
terms of innovation behavior choices, companies believe
that the higher their level of impartiality in the judicial
environment, the higher the level of protection for corporate

8 Discrete Dynamics in Nature and Society



innovation outcomes. At this time, the higher the business
obstacles caused by poor competition order, the more the
companies will use innovation to improve the situation.
With respect to the modest investment in innovation, en-
terprises believe that the level of judicial fairness is low and
innovation has become a breakthrough in breaking through
the barriers to poor competition. )erefore, they will con-
tinue to increase investment in innovation and create in-
novations with a higher level of technology to truly get rid of
the influence of adverse competition order.

)ese conclusions are very consistent with China’s
market conditions. Although China’s intellectual property
protection is relatively weak, China’s innovation has con-
tinued to develop rapidly in recent years. China is a
“supereconomy” compared to other countries. For Chinese
companies, most products have a huge market, and many
markets are still not fully developed. Markets that can easily
be entered by informal competitors often fall into the lower
end of the market where products are of lower quality.
Enterprises, through technology innovation, give up the
original low-end market, enter, or open up the high-end
market. )is allows enterprises to develop rapidly.

Our research may have the following deficiencies: first,
when we consider the dimension of orderly competition, we
get the result that when there is disorderly competition in the
market, and enterprises will tend to innovate. But, when this
disorder becomes an obstacle, it starts to inhibit innovation.
According to the abovementioned results, we speculate that
there may be an inverted “U” relationship between orderly
competition and enterprise innovation behavior. But, lim-
ited by the data, this relationship is not fully proved in our
research. We hope that, in the further research, we can find
the appropriate variables to demonstrate our hypothesis.
Secondly, under the influence of China’s national condi-
tions, there are fewer enterprises involved in judicial pro-
ceedings. In fact, most enterprises do not participate in and
hold a more “neutral” attitude towards the issue of judicial
justice. )e subjective evaluation of judicial justice by en-
terprises as a measure is not enough to the point, which may

make our hypothesis of regulatory role less obvious. We
believe that it may be more effective to measure judicial
justice in terms of enterprises’ satisfaction with judicial
services. In this way, we can avoid the uncertainty and
neutrality in the evaluation of judicial justice. We hope we
can find a more suitable way to deal with this problem in the
future research.
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