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The impact of artificial intelligence (AI) on the economy and industry has gradually extended
from the macroeconomic to the microeconomic level. Artificial intelligence technology has
brought great innovation and impact to the company’s operation and management and
has a strong role in promoting the level of corporate governance. Based on an in-depth
analysis of the theoretical mechanism of artificial intelligence affecting corporate
governance, and based on the balanced panel data of Chinese A-share listed
companies from 2011 to 2020, this paper empirically analyzes the mechanism and
intermediary effect of artificial intelligence affecting corporate governance. The study
found that AI applications can significantly improve corporate governance levels, and a
higher level of artificial intelligence application can produce a higher level of corporate
governance. From the perspective of the impact path, artificial intelligence technology can
significantly improve the degree of information symmetry required for corporate
governance, thereby providing favorable technical conditions and decision support for
improving the level of corporate governance. Artificial intelligence technology has a positive
and effective impact on corporate governance through the information symmetry effect.
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1 INTRODUCTION

An application of AI continues to extend to the field of enterprise management and has been widely
used in all aspects of enterprise operation and management. Moreover, it has been widely used in
many fields of sciences (Elahi et al., 2019b; Elahi et al., 2019c; Elahi et al., 2020; Elahi et al., 2022b).
The rapid integration of artificial intelligence and enterprise management shows that artificial
intelligence is not only a technical element but also a management element (Elahi et al., 2019a). The
transformational impact of artificial intelligence on enterprise management has been upgraded from
production and operation to higher-level corporate governance. Artificial intelligence complies with
the development needs of corporate governance and has a positive impact on corporate governance.
Corporate governance is at the advanced level of enterprise operation andmanagement, at the core of
enterprise management, and is the fundamental guarantee for the healthy development of an
enterprise, especially for listed companies. With the application of artificial intelligence technology
by enterprises, the intelligent management level of enterprises has been continuously improved,
which has put forward new requirements for corporate governance, and objectively requires
enterprises to enhance their governance capabilities. The core problem of corporate governance
is agency cost, and the source of agency cost is information asymmetry. Traditional corporate
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governance is based on institutional design. For example, through
the governance structure of “three meetings and one level” of
Shareholders’ meetings, board of directors, board of supervisors,
and managers, artificial intelligence technology can technically
empower corporate governance to solve corporate governance
problems. The problem of information asymmetry in the process
provides a new technical path, which is of great practical value to
improving the corporate governance level. Not only that, AI
application makes the transparency of information required for
enterprise management higher and higher, the information black
box is expected to be opened, and it is more effective to improve
the level of corporate governance. Therefore, understanding the
adoption of technology and its application is imperative (Elahi
et al., 2021a; Elahi et al., 2021b; Elahi et al., 2022a).

In recent years, scholars at home and abroad have conducted
research on the impact of artificial intelligence on corporate
governance. The research focuses can be summarized into four
aspects: The first is the transformative impact of artificial
intelligence on corporate governance. In the era of mobile
internet, the deep integration of technical networks,
organizational networks, and social networks not only
provides new governance tools for corporate governance but
also has a huge impact on traditional corporate governance
models (Zhang and Chen, 2020). When corporate governance
enters the era of “big data”, information self-disclosure and
unofficial disclosure are strengthened, the information
asymmetry in the corporate governance chain is weakened,
and new governance methods begin to emerge (Li, 2014). At
the same time, with the rise of the new economy represented by
the internet, the utilization rate of the dual-class share system
with asymmetric control rights (voting rights) and cash flow
rights (residual claim rights) continues to increase in modern
emerging high-tech enterprises. In the past, the research on this
emerging corporate governance mechanism has mainly focused
on the principal-agent problem caused by it, and there are other
research gaps (Shi and Wang, 2017).

The second is the impact mechanism of artificial intelligence
on corporate governance. The application of artificial intelligence
in enterprise management makes the behavior of the managers
tend to be “transparent”, and the “goodwill” of human nature will
be more stimulated (Gao and Liu, 2018). Artificial intelligence
and other technologies provide us with much useful information
needed for decision making and powerful computing power,
which to a certain extent solves the problem of uncertainty
caused by information asymmetry and the problem of
decision-making errors caused by limited human ability, the
development of artificial intelligence technology has made the
intellectualization of corporate governance feasible (Zhang,
2020). The “wisdom + data” decision-making model based on
artificial intelligence and big data analysis can support enterprises
to make more accurate management decisions (Horvitz et al.,
1988). Zhao and Duan, (2020) found that the application of four
artificial intelligence technologies, heuristic search, machine
learning, expert system, and human-computer interaction in
the field of internal governance, presents the intelligent mining
of data information and knowledge, and the intelligent provision
of alternative governance solutions and systems. Optimize

technical logic such as specific governance behaviors (Zhao
and Duan, 2020).

Third, artificial intelligence can effectively reduce information
asymmetry in corporate governance. Wu (2021) believes that the
“technical rational” path represented by blockchain technology
can alleviate the problem of information asymmetry, create trust,
improve corporate transparency, reduce agency costs, and
ultimately improve corporate governance. Lou (2021)
proposed that blockchain technology has the potential to
comprehensively reshape corporate governance. For example,
through the establishment of a decentralized organization, the
problem of separation of powers can be completely solved.
Enhanced transparency” and “better setting and enforcing
executive compensation” to increase the “responsibility” of
directors’ behavior. David Yermack (2017) proposed that
blockchain represents a new application of cryptography and
information technology to the age-old problem of financial
records, which may drive far-reaching changes in corporate
governance. Wang (2019) believed that the distributed storage
and automatic execution characteristics of blockchain systems
can achieve more efficient functional expansion and even
replacement of major governance mechanisms such as
traditional contracts and enterprise organizations.

Fourth, some scholars believe that artificial intelligence has a
negative impact on corporate governance. The application of
artificial intelligence in the operation and management of
enterprises will lead to internal control defects and aggravate
agency conflicts in the process of corporate governance (Yue
Yujun and Gu et al., 2021). Artificial intelligence may lead to new
problems in risk control and internal control system of
enterprises, which are difficult to be effectively solved in a
short period of time (Ashbaugh-Skaife et al., 2008). Doyle
et al. (2007) pointed out that the application of artificial
intelligence and other technologies improves the complexity of
corporate governance, aggravates agency conflicts and weakens
the efficiency of corporate governance. Zhao Cui and Cao Wei
et al. (2020), through empirical research, believe that when the
internal control mechanism of enterprises is not perfect, the
corporate governance mechanism that is compatible with the
business model reform brought by the application of artificial
intelligence is not perfect, and artificial intelligence will have an
intensified effect on the agency conflict of corporate governance.

Previous studies found that the impact of artificial intelligence
on corporate governance existed, and there is an inherent
connection mechanism between the two. However, the current
research on the impact mechanism of artificial intelligence on
corporate governance is still in the exploratory stage, few scholars
have researched this aspect, the influence of artificial intelligence
on corporate governance has received much academic attention,
but the academic community has not formed a unified view. The
current study will analyze the theoretical mechanism of artificial
intelligence affecting corporate governance, and empirically test
the impact mechanism of artificial intelligence on corporate
governance. The marginal contribution of this paper is mainly
reflected in the deepening of the research depth of the influence of
AI application on corporate governance, and the expansion of the
research content of the influence of AI application on the
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economy at the micro level. Empirical evidence on the impact
mechanism of artificial intelligence on corporate governance.

2 THEORETICAL ANALYSIS AND
RESEARCH ASSUMPTIONS

The impact of artificial intelligence on enterprises has been shown
from the beginning to promote enterprise technology upgrades
and product iterations, but also to promote enterprise
management changes. Artificial intelligence technology is one
of the core development directions of the new generation of
technological revolution. The application of artificial intelligence
technology is an important symbol of technological innovation in
enterprises, and it is also a realistic choice to maintain and
improve the core competitiveness of enterprises. Although the
initial motivation for enterprises to apply AI technology is not to
improve the ability and level of corporate governance, it has a
direct and indirect impact on corporate governance. On the one
hand, considering the professionalism of artificial intelligence
technology, enterprises’ application of artificial intelligence
technology and continuous R&D investment objectively need
to increase the degree of incentives for core technical talents to
urge enterprises to include core technical personnel in the
corporate governance team and participate in it. Participate in
corporate governance activities, including distribution and
incentive of equity, determination of salary level, the internal
composition of “director, supervisor and senior management”
positions, etc. On the other hand, artificial intelligence provides
important technical means for enhancing the level of corporate
governance, improves the internal and external environment of
corporate governance, and changes the premise and assumptions
of traditional corporate governance methods, Therefore, the
problem that the traditional corporate governance can not
eliminate or alleviate can be solved. In addition, the artificial
intelligence can rely on strong learning technology, precise
algorithm, neural network technology and other advanced
technology, assist in the analysis of the company’s
management and decision-making, greatly reduce the
subjectivity of management decision and enhance the degree
of rational decision-making, effective guarantee company long-
term and global development of each major governance decisions
more scientific and reasonable. It can be seen that the impact of
artificial intelligence on corporate governance is objective and
inevitable, including two aspects: active impact and passive
impact. According to the above analysis, this study proposes
the following research hypotheses:

H1: AI can have an important impact on corporate
governance.

Accurate and efficient information is crucial to the internal
governance of enterprises, especially public offering companies,
and is the basis for the orderly development of financing,
investment, and operation and management of enterprises.
The most important impact of artificial intelligence on
corporate governance is to greatly reduce the information
asymmetry that restricts the level of corporate governance.
This information includes information required for corporate

decision-making and execution and information required for
external supervision. AI core technologies such as computer
vision, robotics, biometrics, natural language processing, and
machine learning can effectively change the company’s
external governance environment and internal governance
structure by improving the level of information symmetry.
Aspects that affect corporate governance. From the perspective
of the motivation to enhance information symmetry, for listed
companies, the era of artificial intelligence means that listed
companies have to face two “gods” (customers and investors)
at the same time to obtain customers and investors in the product
market and capital market. The full disclosure of business
management information, including corporate governance, is
more rigid, the channels for customers and investors to obtain
business management information are increasingly diversified
and convenient, and public opinion spreads more quickly.
Therefore, listed companies can actively disclose information
and the internal mechanism to guide public opinion. From the
point of view of the ability to enhance information symmetry,
artificial intelligence technology can open up all process links of
internal production and operation of enterprises through
intelligent technology, Internet technology, and digital
technology, and connect relevant production and operation
information of upstream and downstream enterprises in the
product supply chain, and rely on artificial intelligence brain.
Carry out intelligent computing, thereby significantly enhancing
the ability of enterprises to obtain and process business
management information, and provide strong support for
timely capture of information, scientific prediction, and
decision-making at the corporate governance level. All in all,
both motivation and ability can fully show that the level of
information symmetry has an important mediating effect in
the process of AI’s impact on corporate governance. In other
words, the degree of information symmetry is the mediating
variable for AI to affect corporate governance. The path of
influence on corporate governance can be realized through the
information symmetry mechanism. Based on this, this paper
proposes the following research hypotheses:

H2: The degree of information symmetry plays a mediating
role in the relationship between artificial intelligence and
corporate governance.

In summary, the theoretical conceptual model constructed in
this paper is shown in Figure 1.

According to the impact mechanism of artificial intelligence
on corporate governance, this paper proposes two research
hypotheses and constructs a theoretical conceptual model with

FIGURE 1 | Theoretical conceptual model.
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information pairing as an intermediary. The theoretical
conceptual model fully reveals the mechanism by which
artificial intelligence affects corporate governance. By
constructing a theoretical conceptual model, this paper clarifies
the causal and logical relationship between artificial intelligence
and corporate governance and clarifies the chain of action
between the two. In the following, we will use actual empirical
data to conduct an empirical study on the theoretical conceptual
model by using a linear regression model and empirically test the
two research hypotheses H1 and H2.

3 DATA SOURCES AND VARIABLE
DESCRIPTIONS

3.1 Sample Selection and Data Sources
This paper uses my country’s A-share listed companies from 2011
to 2020 as the research sample to establish balanced panel data,
and this paper mainly uses the data provided by the CSMAR
database for empirical analysis. The sample is adjusted as follows:
1) Exclude financial listed companies; 2) Exclude listed
companies that delist midway; 3) Exclude ST and *ST listed
companies; 4) Exclude listed companies with missing variable
data and abnormal data company sample. To avoid the influence
of extreme values on the research results, this paper conducts
Winsorize tail processing of 1% above and below all continuous
variables. After data sorting, this paper finally obtained 211
research samples.

3.2 Variable Definitions
3.2.1 Explained Variable
The level of corporate governance. FollowingWang et al. (2019), this
paper selects a set of variable indicators that reflect corporate
governance level information from three aspects of listed
companies’ equity structure, executive compensation, and
governance institutions, including the largest shareholder’s
shareholding proportion, the square sum of shareholding ratios of
the top ten shareholders, the square sum of shareholding ratios of the
top five shareholders, the square sum of shareholding ratios of the top
three shareholders, and remuneration ratio of the total remuneration
of the top three directors, supervisors and senior executives to the
total remuneration of all directors, supervisors and senior executives.
The size of the board of directors, whether the chairman and the
general manager are held by one person, and the way the actual
controller participates in corporate governance. The principal
component analysis method is used to extract the corporate
governance information implied by the above eight variables. To
fit the comprehensive index of corporate governance level.

3.2.2 Explanatory Variable
AI application level. For the convenience of research, the natural
logarithm of AI-related intangible assets in the intangible asset’s
details disclosed in the notes to the financial reports of listed
companies is used as a proxy variable, that is, the intangible asset
details include intelligent platforms, intelligent technologies,
patents, software, etc. and artificial intelligence. The natural
logarithm of technology-related intangible assets reflects the

AI application level of listed companies. Specifically, first
extract the number of intangible assets related to artificial
intelligence technology, including intelligent platforms,
intelligent technologies, patents, software, and other intangible
assets of listed companies. Then add up the intangible assets
related to artificial intelligence technology of the same listed
company in the same year. Finally, we used the natural
logarithm of the intangible assets of artificial intelligence
technology.

3.2.3 Mediating Variable
Degree of information symmetry. Referring to the approach of
Hutton and Marcus., (2009), the reciprocal measure of accrual
profit for maneuverability is used. The lower the value, the higher
the degree of information symmetry.

3.2.4 Control Variable
Referring to the existing research, the debt level, profitability,
growth, and property rights are selected as the control variables
for artificial intelligence to affect corporate governance. The
definitions of variables are given in Table 1.

3.3 Model Settings
Based on the Hausman test results, this paper selects a fixed effect
model, considers individual effects and time effects, and constructs
the following panel data model 1) to test the impact mechanism of
artificial intelligence on corporate governance.

CGit � α0 + β1AIit + β2DEit + β3EPit + β4GRit + β5SEit + IDi

+ YRt + εit

(1)
In panel data model (1), i represents the ith company and t

represents the year,AIit represents the AI application level of the ith
company in year t, control variableDEit represents the size of the ith
company in year t, Other control variables such asEPit andGRit and
so on, IDi represents the firm fixed effect, YRt stands for annual
fixed effects, εit is the random error term which is assumed to be
normally distributed at zeromean value and constant variance (Elahi
et al., 2017; Elahi et al., 2018a; Elahi et al., 2018b).

To test the mediating effect of the degree of information
symmetry in the process of AI application affecting the level
of corporate governance, this paper constructs a mediation effect
model for empirical analysis and uses panel data model 2) and
panel data model 3) to test the research hypothesis H2 proposed
in this paper, that is, the application of artificial intelligence.
Whether it can affect the level of corporate governance through
the information symmetry effect.

IYit � α0 + β1AIit + β1DEit + β2EPit + β3GRit + β5SEit + IDi

+ YRt + εit

(2)
CGit � α0 + ρIYit + β1AIit + β2DEit + β3EPit + β4GRit + β5SEit

+ IDi + YRt + εit

(3)
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IY in the panel data model 2) and panel data model 3) is an
intermediary variable, representing the degree of
information symmetry, ρ represents its regression
coefficient, and other variables have the same meaning as
the panel data model (1).

4 RESULTS AND DISCUSSION

4.1 Descriptive Statistics
Table 2 shows the results of the descriptive statistics, it can be
found that in addition to the relatively large dispersion of growth

TABLE 1 | Definitions of study variables.

Type of
Variable

Symbol of
Variable

Name of Variable Decomposing
indicator variables

Variable Definitions

Explained
variable

CG Corporate
governance level

Equity ratio of the largest single shareholder of a listed
company (top1)

Equity ratio of the largest single shareholder of a listed
company

Shareholding of top ten shareholders (hfd10) Sum of squares of equity proportion held by the largest
to tenth shareholders

The sum of the squares of the shareholding ratios of the
top five shareholders (hfd5)

Sum of squares of equity proportion held by the first to
fifth largest shareholders

Shareholding of the top three shareholders (hfd3) Sum of squares of the equity proportion of the largest to
the third largest shareholders

Concentration of remuneration of directors, supervisors
and senior managers (exsl)

The sum of the remuneration of the top three directors,
supervisors and senior managers from high to low/Total
remuneration of directors, supervisors and senior
managers

Board size (bod) Number of board members
Separation of decision-making power and executive
power (spt)

1 if the chairman and general manager are the same
person, otherwise 0

How actual controllers participate in corporate
governance (bcon)

1 if the actual controller is the chairman or general
manager of the listed company, otherwise 0

Explanatory
variables

AI AI application level Intangible assets related to artificial intelligence in the
details of intangible assets disclosed in the notes to the
financial report of listed companies

Take the natural logarithm of the sum of intangible
assets related to artificial intelligence technology, such
as intelligent platforms, intelligent technologies,
patents, software, etc., as the proxy variable of the
artificial intelligence application level of listed companies

Mediating
variable

IY degree of
information
symmetry

/ Reciprocal measure of accrual profit with
maneuverability

Control variable DE debt level / Year-end total liabilities/total assets
EP Profitability / Net profit of the year after deducting non recurring profit

and loss/Net assets at the end of the year
GR growth / Year-end market value/year-end net assets
SE Nature of property

rights
/ 1 for state-owned holding listing, otherwise 0

Fixed effect
variable

ID individual / /
YR year / /

Random error
term

ε / / /

TABLE 2 | Descriptive statistics of basic variables.

Variables Number of
Observations

Mean Standard Deviation Minimum Maximum

CG 2110 0.0019 0.6744 -1.4214 3.1002
AI 2110 17.3140 1.9817 9.2480 22.7798
DE 2110 0.5119 0.1855 0.0291 1.2127
EP 2110 -0.0810 4.8413 -219.0486 23.8419
GR 2110 4.8427 91.2664 -784.7284 4113.192
SE 2110 0.5701 0.4952 0 1
IY 2110 0.0723 0.1882 0.00001 7.5573

Frontiers in Environmental Science | www.frontiersin.org June 2022 | Volume 10 | Article 9444675

Cui et al. Artificial Intelligence Promote Corporate Governance

https://www.frontiersin.org/journals/environmental-science
www.frontiersin.org
https://www.frontiersin.org/journals/environmental-science#articles


variables, other variable indicators such as AI application level,
debt level, profitability, property rights, and information
symmetry. The degree of dispersion is relatively small, the
standard deviation of the variable of corporate governance
level is 0.6744, the degree of dispersion is small, the average
value of the variable of artificial intelligence application level is
17.3140, the minimum value is 9.2480, the maximum value is
22.7798, and the average value of the variable of information
symmetry degree is 0.0723, the standard deviation is 0.1882, and
the degree of dispersion is also small. At the same time, through
the VIF test, the variance inflation factor of the regression model
set in this paper is 1.05, which is small and far below 10, indicating
that there is no serious multicollinearity among the variables of
the regression model (Abbas et al., 2018; Tran et al., 2018; Zhang
et al., 2022a; Zhang et al., 2022b).

4.2 Estimation of Level of Corporate
Governance
Principal component analysis has obvious advantages. It can
reflect the original information and simplify the information
implied by multiple evaluation indicators into several principal
components, which can play a good effect of “simplifying
complexity”. Therefore, this paper uses principal component
analysis to measure the level of corporate governance. The
principal component analysis is carried out on the
aforementioned eight variable indicators that reflect the level
of corporate governance. It can be seen from Table 3 that the

cumulative variance contribution rate of the first three principal
components reaches 81.6%, which is greater than 80%, indicating
that the first three principal components can be very good. The
information of the above eight indicators is expressed, and finally,
three principal components are extracted. At the same time, the
KMO test value is 0.755, which is greater than 0.6 and passes the

TABLE 3 | Results of principal component analysis.

Main Ingredient Initial Eigenvalues Loading of the Rotated sum of Square

Eigenvalues Variance Contribution
Rate (%)

Cumulative Contribution
Rate (%)

Eigenvalues Variance Contribution
Rate (%)

Cumulative Contribution
Rate (%)

1 3.967 49.583 49.583 3.940 49.253 49.253
2 1.508 18.845 68.428 1.352 16.896 66.149
3 1.057 13.214 81.642 1.239 15.493 81.642
4 0.768 9.605 91.247
5 0.640 7.998 99.246
6 0.060 0.749 99.994
7 0.000 0.005 100.000
8 0.000 0.000 100.000

TABLE 4 | Measures of corporate governance level.

Factor Scoring Coefficients for Principal Components Cumulative
Contribution Rate (%)1 2 3

top1 0.248 −0.008 0.011 81.642
hfd10 0.254 −0.019 −0.005
Hfd5 0.254 −0.018 −0.005
Hfd3 0.254 −0.015 −0.004
exsl −0.038 0.563 0.040
bod −0.015 0.200 −0.512
spt 0.013 −0.607 −0.097
bcon −0.010 0.214 0.748
Variance contribution rate (%) 49.253 16.896 15.493

TABLE 5 | Regression analysis of the application of artificial intelligence and
corporate governance level.

Variables CG

(1) (2) (3) (4)

AI 0.0069 0.0205*** 0.0195** 0.0197***
(0.97) (3.78) (3.16) (3.70)

DE 0.0634 0.0674 0.0710 0.0705 (1.07)
(0.82) (0.99) (1.03)

EP 0.0801*** 0.0350*** 0.0347*** 0.0360*** (3.98)
(3.98) (3.89) (3.84)

GR 0.0041*** 0.0018*** −0.0018*** 0.0019*** (3.92)
(3.86) (3.83) (3.78)

SE 0.4057*** −0.0615 −0.0592 0.1085** (2.17)
(14.26) (−0.99) (−0.95)

Enterprise individual — control control control
Year — — control control
Constant term −0.3951** −0.3579** −0.3467** −0.4429***

(−4.24) (−3.44) (−3.14) (−4.11)
N 2110 2110 2110 2110

t values are given in parentheses. ***, **, and * indicate level of significance of parameters
at the 1, 5, and 10% confidence levels, respectively.
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test. As shown in Table 4, the level of corporate governance can
be measured according to the calculated principal component
score coefficient and its variance contribution rate.

4.3 Benchmark Regression
In this paper, based on the estimation of fixed effects and random
effects, after the Hausman test, the p value is 0.0000, so the fixed
effect model should be used, and the random effect model should
be rejected, that is, there is an individual effect. Moreover, the
time effect is considered in the fixed effect model for the joint
significance test. Since the p value is 0.0000, it indicates that there
is a time effect in the fixed effect model, and the time effect should
be included in the fixed effect model. Therefore, this paper
controls enterprise variables and annual time variables and
uses a two-way fixed-effects model for regression analysis. To
construct a reference frame and facilitate comparative analysis, a
mixed analysis was also performed in this paper, and the results
are shown in column 1) of Table 5. At the same time, the
enterprise individual effect and the annual time effect are
added to the empirical model for regression. Table 5 (column
2), reported the regression results that only consider the
enterprise individual effect, and Table 5 (column 3) reported
the fixed enterprise individual effect at the same time. The result
of regression of effect and annual time effect is also the core
regression result of this paper. To carry out the Hausman test, this
paper also uses the random effect model to carry out regression
estimation. Column 4 inTable 5 reported the regression results of
the random effect.

From column 3 in Table 5, it can be seen that under the
control of corporate individual effect, time effect, debt level,
profitability, growth, property rights and other control
variables at the same time, the regression results showed that
the level of artificial intelligence application and corporate
governance level. The regression coefficient is 0.0195, which is
significantly positive at the 5% confidence level, indicating that
the application level of artificial intelligence has a positive effect
on the level of corporate governance. The higher the level of
artificial intelligence application, the higher the level of corporate
governance. Consistent, can effectively verify the research
hypothesis H1 of this paper. There is a positive and significant
relationship between the debt level of listed companies and the
level of corporate governance. There is a positive and significant
relationship between profitability and corporate governance level
at the 1% confidence level, indicating that the higher the
profitability of the company, the better the financial resources
to support the improvement of corporate governance and the
more favorable it is to improve the level of corporate governance.
Growth also has a negative relationship with corporate
governance and is significant at the 1% confidence level.
External investors have less involvement and control over
corporate governance. The nature of property rights and the
level of corporate governance are negatively significant,
indicating that the governance level of state-controlled listed
companies is lower than that of private listed companies. The
reason is that private listed companies are more market-oriented,
their equity is more diversified, and the market mechanism of
corporate governance is more mature and perfect.

4.4 Robustness Check
Commonly used robustness testing methods include the
instrumental variable method (Peng et al., 2020; Liu et al.,
2022; Peng et al., 2022.; Zhao et al., 2022), variable lag, etc. At
the same time, controlling individual effects of enterprises is
also an important robustness testing method (Peng et al.,
2021a; Peng et al., 2021c; Peng R. et al., 2021; Gu et al.,
2021). In the above analysis process, this paper has carried
out regression analysis after controlling the individual effect of
enterprises. The results are shown in column 2) of Table 5. The
regression coefficient of AI is still positive and significant,
which is consistent with the benchmark regression results,
indicating that the research hypothesis H1 still holds.
Considering that few variables can be selected to replace the
level of corporate governance and the level of artificial
intelligence application, to further test the robustness, this
paper chooses to replace the research sample data range and
perform regression analysis on the variable of artificial
intelligence application level with a lag of one period (Peng
et al., 2021b; Wang et al., 2021; Zhao et al., 2021; Zhong et al.,
2021).

4.4.1 Change in Study Sample Data Range
The panel data used in the benchmark regression in this paper is
the data of listed companies from 2011 to 2020. For robustness
analysis, this paper keeps the research sample unchanged and
changes the time interval of the panel data to 2007–2016 to
construct new panel data. Regression analysis is performed on the
model 1) to test the robustness of the benchmark regression.
Column 1 of Table 6 reported the results of the regression
analysis using the panel data after changing the time range.
From the regression results, the regression coefficient of the
variable AI is 0.0151, which is significantly positive at the 5%
confidence level, which is consistent with the basic regression
analysis results.

TABLE 6 | Robustness test.

Variables CG

(1) (2)

AIt 0.0151**
(2.44)

AIt-1 0.0116** (2.02)
DE 0.2926*** −0.0159 (−0.22)

(4.46)
EP 0.0282** 0.0351*** (3.92)

(3.08)
GR 0.0015** 0.0018*** (3.84)

(3.07)
SE 0.0557 −0.0487 (−0.74)

(1.02)
Enterprise individual control control
Year control control
Constant term −0.4187*** −0.1657

(−3.92) (−1.50)
N 2110 2110
R2 0.0328 0.0152

t values are given in parentheses. ***, **, and * indicate level of significance of parameters
at the 1, 5, and 10% confidence levels, respectively.
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4.4.2 Variable Lag
The regression results are shown in column 2 of Table 6. After
replacing the current value of artificial intelligence application
level with the value of one lag period, the regression coefficient of
artificial intelligence application level and corporate governance
level is still positive and significant at the level of 5%. Consistent
with the benchmark regression results, it can also verify the
research hypothesis H1 of this paper. Artificial intelligence has
a significant role in promoting corporate governance, indicating
the robustness of the research conclusions in this paper. It is
worth noting that using the lag period value of the AI application
level variable for regression can also reduce the impact of
endogeneity problems on the regression results, and further
improve the reliability of the regression results.

4.5 Mediating Effect Analysis
According to the above analysis, artificial intelligence applications
can have an impact on corporate governance through information
symmetric channels. This paper uses panel data models two and
three to test. The regression results of the panel data model and
three are given in columns 2 and 3 ofTable 7, respectively. Column
1 reported the regression results of panel data model 2, and column
2 reported the regression results of panel data model 3. To test
whether the mediating effect of artificial intelligence on corporate
governance through information symmetry exists, it can be judged
according to the significance and sign direction of the coefficient.
Specifically, first, observe the significance and sign direction of the
regression coefficient of the variable AI in panel data model 2, and
the regression coefficient of the variable IY in panel data model 3,
then observe whether the sign direction of the multiplication of the
regression coefficients of the two is consistent with the model. The
regression coefficients of the variable AI in (1) are consistent. If
they are consistent, it means that there is a mediating effect.

From the regression results shown in column 1) of Table 7, it
can be seen that there is a significant positive relationship
between the level of artificial intelligence application and the
degree of information symmetry, and column 1) showed that the
coefficient of the variable AI is 0.0247, at the 1% confidence level
Column 2) showed that the regression coefficient of variable IY is
0.0985, which is significantly positive at the 5% confidence level,
that is, the product of the two coefficients is positive, which is in
the same direction as the regression coefficient of variable AI in
the panel data model (1), indicating that the mediating effect of
the degree of information symmetry exists. This showed that the
application level of artificial intelligence can improve the level of
corporate governance through the information symmetry effect,
which verifies the establishment of hypothesis H2 in this paper.

5 CONCLUSION AND POLICY
IMPLICATIONS

The impact of artificial intelligence applications on enterprise
management changes and corporate governance levels has been
increased, profoundly changing the original corporate
governance methods and governance levels. Through
theoretical analysis and empirical research, this paper finds
that the application of artificial intelligence can significantly
promote the level of corporate governance, and the application
of artificial intelligence can have a positive impact on the level of
corporate governance through the information symmetry effect.
The application of artificial intelligence can improve the level of
corporate governance, and a higher level of application of
artificial intelligence can produce a higher level of corporate
governance. At the same time, the AI application can
significantly improve the information symmetry level of
corporate governance decision-making level, thereby providing
a favorable foundation for improving the level of corporate
governance and promoting the level of corporate governance
was improved. The conclusions of this study can bring us the
following main enlightenment: 1) For enterprises, the research
and application of artificial intelligence technology in enterprise
operation and management should be vigorously promoted,
especially the application of corporate governance, and
artificial intelligence should not be regarded as a technology
only Instead, it should be applied from the perspective of
management, and a corporate governance system focusing on
information disclosure should be established through the
application of artificial intelligence. 2) For policy formulation,
the government should issue precise policies to encourage and
support the R&D and application of artificial intelligence
technologies closely related to business management, increase
fiscal and taxation support, and promote the acceleration of
artificial intelligence into enterprise management systems and
governance systems. Integrate and penetrate, and improve the
level of supervision and governance of enterprises through
artificial intelligence applications. 3) For AI technology, AI has
a broad space for the application and development of
“management technology”, and artificial intelligence
technology participates in corporate governance, which can

TABLE 7 | The mediation effect test of information symmetry.

Variables (1) (2)

IY CG

AI 0.0247*** 0.0229***
(6.62) (4.19)

IY 0.0985**
(2.95)

DE 0.0734 0.0602
(1.57) (0.89)

EP −0.0116* 0.0362***
(−1.87) (4.02)

GR −0.0006* 0.0019***
(−1.80) (3.96)

SE −0.0430 −0.0573
(−1.01) (−0.93)

Enterprise individual control control
Year control control
Constant term 0.4882*** −0.4059***

(6.82) (−3.86)
N 2110 2110
R2 0.0125 0.0050

t values are given in parentheses. ***, **, and * indicate level of significance of parameters
at the 1, 5, and 10% confidence levels, respectively.
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technically empower the company’s management and corporate
governance, and reduce the cost of corporate governance and
decision-making. The subjective impact of AI is more objective
and based on fully transparent information and facts to make
analysis and decision-making. The application of artificial
intelligence is beneficial to enterprises to build and enhance
the “decision-making brain” function of corporate governance.

As for the path to enhance corporate governance through the
application of AI technology, this paper puts forward the
following suggestions:

1) Establish and improve the enterprise management
information system

Fully digital economy era, the development of digital
technology trends is irreversible, and artificial technology
enterprises should seize the opportunity of rapid development,
increase investment in R&D investment in the artificial
intelligence technology, and the introduction, the positive
application of advanced artificial intelligence technology, a
high starting point to establish management information
system, upgrade and optimization of the existing management
system, grab the commanding heights. Through the application
of AI technology, further through the enterprise’s internal
production, management, finance, human resources, legal,
procurement, sales and so on each link of the management
information channel, clear the information chain, to realize
the integration of enterprise internally integrated system, to
provide intelligent, modern corporate governance strong basic
condition. The application of AI technology is not simply to
replace manual labor, it is precisely through the AI technology to
solve the traditional couldn’t solve the problem of mental labor
and physical labor, artificial intelligence has a large data analysis,
data mining and the encryption algorithm can well guarantee the
safety and efficiency of corporate governance to break through
the original corporate governance bottlenecks and constraints,
Highly integrated, scientific and reasonable, perceptive and
predictive management information system is an important
environment for successful integration and application of AI
technology and corporate governance.

2) Strengthen the security and real-time disclosure of
information needed for corporate governance

Security is an important basis to ensure the continuous and
stable operation of AI technology in the process of corporate
governance and is also a prerequisite for enterprises to fully apply
AI technology in the process of corporate governance. The
intelligent management information system of corporate
governance can be regarded as a subsystem of enterprise
management information system. Therefore, the application of
AI in corporate governance depends on the safe and stable
internal management system of enterprises. Corporate
governance information needed for the vast majority belongs
to the core of the enterprise and senior trade secrets, confidential
information once leaks, will have a very adverse effect on
enterprise, establish a corporate governance intelligent

management system of the first level is safe, high degree of
security protection directly determines the application of AI
technology of company executives. AI technology itself has the
function of security technology. The application of AI in
corporate governance has a huge demand for security, and at
the same time, AI can meet this demand. With the guarantee of
security, it is necessary to enhance the real-time performance of
the intelligent information system of corporate governance. Can
through the enterprise internal departments and informatization
office of each post personnel online routing together, to set up and
improve the standardization and normalization of information
transfer mode, build the whole information system authorization
system, strictly implement network security isolation, establish a
corporate governance information center system, strengthen the
people and the information system on the synergy, Provide
stereoscopic and panoramic real-time information for
corporate governance.

3) Strengthen the application and construction of convenient
intelligent terminal equipment and facilities

The application of artificial intelligence in corporate
governance should be simultaneously constructed in software,
hardware, and management concepts to cultivate and build an
intelligent ecological environment of corporate governance.
Corporate governance involves a large number of management
personnel, which are scattered geographically and in time. For
example, directors, supervisors, and senior management
personnel of the company may be frequent. Independent
directors of listed companies are part-time, and they usually
do not work on-site in listed companies. Especially during the
COVID-19 pandemic, the need for online work has been
exacerbated. To shorten the decision-making level of
enterprises and the distance of the intelligent information
system of corporate governance, and improve the availability
of intelligent information systems, enterprises not only optimize
and improve the management information system should
strengthen the input of intelligent equipment and facilities,
including portable equipment information management,
visualization, database construction, and form a complete set
of network office equipment, etc. A good hardware environment
can make the intelligent information system of corporate
governance play a full role, transmit the information to the
decision-making layer of enterprises more timely and
effectively, and provide direct and indirect support for
corporate governance. At the same time, to enable the
decision-making layer of the enterprise to better grasp and use
the intelligent information system of corporate governance, the
use of intelligent information system training should also be
carried out to learn and understand the functions of the
intelligent information system to support corporate
governance and provide the efficiency of the information
system. The decision-making layer of the enterprise should
quickly change the concept and thought, take the initiative to
embrace artificial intelligence technology, abandon short-sighted
behavior, adhere to the construction and investment of an
intelligent information system of corporate governance,
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promote the application of artificial intelligence technology
within the enterprise and even in the industrial chain, and
establish the whole process of intelligent management
information system.

6 INCREASE POLICY SUPPORT FOR
ENTERPRISES

The government should actively encourage and guide enterprises to
strengthen the independent innovation and application of AI
technology in the process of corporate governance, and accelerate
the transformation and utilization of AI technology in corporate
governance and enterprise operation and management. There is no
backward corporate governance, only backward corporate
governance methods and technologies. The in-depth application
of artificial intelligence technology in corporate governance needs to
adhere to the dominant position of enterprises, but also can’t do
without the role and policy support of the government, enterprises
can be stimulated and supported to apply AI technology from the
following aspects to promote the intelligence and modernization of
corporate governance: First, the government should give full play to
the important role of competent departments and trade
associations., formulate a plan for the integration of artificial
intelligence and enterprise operation and management, form “top
level design”, from top to bottom push an enterprise to apply
artificial intelligence technology actively in the whole process of
production technology, management and management. The
government should create good policy guidance and market
expectations, send clear policy signals to businesses, effectively
guide enterprises to apply artificial intelligence initiative and
conscious behavior. Second, the government should use a
combination of financial, credit, fiscal and taxation policies to
support enterprises to apply the latest and cutting-edge AI
technologies through randd and innovation or introduction, and

accelerate the elimination and upgrading of outdated
technologies. In terms of loan quota, loan interest rate and
preferential tax rate, the government should provide
preferential financing services and supportive policies to
enterprises that actively apply AI technology to optimize and
upgrade production and operation management. Third, fully
tap the advantages of fiscal policy tools, give full play to the
“leverage role” of finance, and strengthen financial support for
AI innovation and application enterprises. The government
should provide targeted financial support for AI innovation
and application by means of fiscal subsidies, special debt and
equity investment, and improve the incentive role of enterprises
in innovation and application of AI in corporate governance.
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