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In recent years, whether the mixed-ownership reform system of introducing state-
owned participation shareholders into private enterprises helps to improve the
environmental governance of private enterprises has been a matter of much
attention and discussion. Based on data from 2007 to 2019 for Chinese A-share
privately listed companies, this paper examines how the state-owned participation
shareholders affect the environmental governance level of private enterprises. The
results show that state-owned participating shareholder participation can improve
the environmental governance level of private enterprises, and this phenomenon is
more significant among industrial enterprises and enterprises in regions with a higher
degree of marketization. Furthermore, there is a substitution effect between the
state-owned participation shareholders, the executive team’s participation in
politics, and the Party organization establishment in improving the environmental
governance level of private enterprises, and the state-owned participation
shareholders play a relatively larger role. In addition, the supervision effect is
better when state-owned participation shareholders are from the local area and
have a higher level of participation.
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1 Introduction

Environmental governance is an important way to promote the construction of ecological
civilization. In 2022, China’s “Government Work Report” clearly states that the focus should be
on “strengthening pollution prevention and ecological construction and continuously
improving environmental quality”, emphasizing that the government and enterprises
should continue to strengthen the governance of the ecological environment and
continuously promote the construction of ecological civilization. However, under the high
pressure of environmental protection, the problem of environmental pollution still exists in
China (Luo and Lai, 2016). According to the China State of the Environment Bulletin, although
the quality of the ecological environment has generally improved, the construction of ecological
civilization is still facing the grim situation of tightening resource constraints, serious
environmental pollution, and ecosystem degradation. The current environmental pollution
problem in China is mainly manifested by the lack of enterprise awareness and action on
environmental governance and the generally low investment in environmental governance (Li
et al., 2020). Although 80% of environmental pollution in China comes from enterprises, more
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than 70% of the investment in environmental governance comes from
the government (Feng and Sun, 2020). As the main source of
environmental pollution, enterprises are supposed to be an
important subject of environmental governance, and the
improvement of environmental quality relies heavily on the
enthusiasm for enterprises’ environmental governance. However,
the negative externalities of the environment make enterprises
pursuing economic benefits lack the motivation of environmental
governance (Orsato, 2006; Tang et al., 2013). Especially for private
enterprises, their business activities are less subject to government
intervention than state-owned enterprises, and they are more sensitive
to the cost of environmental governance, thus taking less responsibility
for environmental protection and causing more serious environmental
pollution problems. It has been shown that government-led
administrative means are the main factor driving the
environmental governance of private enterprises (Gao and Zheng,
2017; Xie et al., 2017; Zhou and Shen, 2019; Liu et al., 2020). While the
measures taken by private enterprises in environmental governance
due to the government’s administrative measures are still essentially a
“reactive” response to environmental problems. Therefore, to solve the
long-term environmental pollution problems of private enterprises,
the most fundamental thing is to strengthen the supervision and
governance of enterprises, and to increase their motivation to carry out
environmental governance, so that they can participate in
environmental governance “actively".

State-owned equity participation in private enterprises is a crucial
method to strengthen the supervision and management of enterprises
(Li et al., 2017). Since the third plenary session of the 18th CPC central
committee proposed “actively developing mixed-ownership
economy”, mixed-ownership reform has rapidly become a hot topic
in all sectors of society. The main purpose of the mixed ownership
reform is to achieve common development and effective checks and
balances among different ownership capital, and the form of reform
includes not only the participation of non-state capital in state-owned
enterprises but also the participation of state-owned capital in non-
state-owned enterprises. Chinese State Council issued the document
“Opinions of the State Council on the Development of Mixed
Ownership Economy in State-owned Enterprises” in 2015, which
points out that “encouraging state-owned capital to participate in
non-state-owned enterprises in various ways and actively develop a
mixed-ownership economy”. This provides new guidance for the
reform of private enterprises in the new era of socialism with
Chinese characteristics and proposes a new way of supervising and
managing enterprises. With the continuous reform and improvement
of the mixed-ownership system, the “complementarity” of
heterogeneous shareholders enables private enterprises to take
advantage of different ownership capital (Wei and Song, 2020; Li
et al., 2021). Numerous studies have found that state-owned
participation shareholders have a dual economic and supervisory
role in the enterprise. On the one hand, the introduction of state-
owned participation shareholders makes private enterprises form a
political association with the government (Deng and Wang, 2020),
which brings more economic resources and development
opportunities for private enterprises (Khwaja and Mian, 2005; Yu
et al., 2017). On the other hand, the equity check and balance structure
formed by the state-owned participation shareholders and the private
controlling shareholders can effectively supervise the controlling
shareholders and management, which improves the efficiency of
private enterprises’ investment and financing (Li et al., 2021). More

importantly, because of the social responsibility of state-owned
participation shareholders, they tend to pay more attention to
environmental protection than private enterprises (Tang et al.,
2013). So, when state-owned equity participates in private
enterprises, can it exercise the right to supervise environmental
protection on behalf of the state and government, implement the
environmental protection responsibilities of private enterprises, and
hence promote private enterprises to actively engage in environmental
governance? In the context of the current mixed-system reform, it is of
great theoretical and practical significance to answer this question.

Environmental governance for enterprises is most notably
reflected in environmental investment (Hu et al., 2017). The State
Environmental Protection Administration defines environmental
investment as the funds used by enterprises to prevent pollution
and protect and improve the ecological environment, and (Patten,
2005) states that corporate environmental investment is a relatively
accurate and representative objective indicator of the environmental
governance level. Based on this, we use Chinese A-share listed private
enterprises from 2007 to 2019 as a research sample and employ
corporate environmental investment as a proxy variable for the
environmental governance level, to examine the impact of state-
owned participation shareholders on the environmental governance
level of private enterprises. The empirical result shows that state-
owned participation shareholders have significantly promoted the
environmental governance level of private enterprises, and the
promotion effect is more significant among industrial enterprises
and enterprises in regions with a higher degree of marketization.
Further study finds that there is a substitution effect between state-
owned participation shareholders, executive team’s participation in
politics, and party organization establishment on the environmental
governance level of private enterprises, and the state-owned
participation shareholders play a relatively larger role; when state-
owned participation shareholders are from the local area and have a
higher degree of participation, they can play a better supervision effect.

In contrast with the existing literature, our study makes several
contributions. First, we expand the research in the area of economic
consequences for state-owned participation shareholders from the
perspective of corporate environmental governance. Studies on state-
owned participation shareholders have mainly focused on enterprise
investment and financing (Li et al., 2021), cash flow level (Wei and
Song, 2020), TFP(Yin et al., 2018), enterprise transparency (Zhao and
Mao, 2022), enterprise innovation (Luo and Qin, 2019) and
performance (Yu et al., 2017)aspects. For example, Li et al. (2021)
found that state-owned shares within private firms, which act as
political affiliations, help them to obtain more bank loans and
longer loan terms. Luo and Qin (2019) noted that state-owned
equity participation significantly contributed to the innovation
investment of family private enterprises. Yu et al. (2017) found
that state-owned equity participation in private enterprises acted as
a reputational guarantee at the institutional level and helped private
enterprises to access more economic resources and development
space, thus improving the financial performance. These studies
have mainly focused on the impact of the equity structure of state-
owned shareholders’ checks and balances on firm-level economic
performance in private enterprises, and there is a lack of
exploration in terms of enterprise environmental governance. In
contrast to existing studies, we explore the mechanism of the
impact of state-owned participation shareholders on enterprise
environmental governance from the purpose and supervision effect
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of state-owned equity participation in private enterprises, combining
the two influential pathways of exercising voting rights and
supervision management, which can be a useful supplement to the
existing studies.

Second, we enrich the literature on enterprise environmental
governance from the perspective of shareholder heterogeneity. The
existing literature mainly focuses on administrative instruments of
government departments (Xie et al., 2017; Zhou and Shen, 2019; Liu
et al., 2020), executive characteristics (Hu et al., 2017; Schaltenbrand
et al., 2018; Xu and Yan, 2020) and other perspectives to explore the
factors driving environmental governance, studies involving the
shareholder heterogeneity affecting environmental governance have
mainly focused on two aspects: institutional shareholders and foreign
investors. For example, (Zhao et al., 2019) and (Dyck et al., 2019)
found that field visits by green institutional investors can motivate
companies to actively take responsibility for environmental
governance and thus improve environmental governance
performance. Gulzar et al. (2019) pointed out that foreign
shareholders can improve companies by improving environmental
governance techniques and actively participating in enterprise
governance to enhance the environmental governance level.
However, so far, there are few discussions combining the
perspective of state-owned participation shareholders. Compared to
external supervision, state-owned participation shareholders have a
broader scope and stronger enforcement power and usually have more
say in the supervision of enterprise environmental governance.
Therefore, we explore the driving mechanism of enterprise
environmental governance based on the research perspective of
state-owned participation shareholders, further expanding the
research related to the relationship between shareholder
heterogeneity and environmental governance.

Third, our analysis of state-owned participation shareholders and
the enterprise environmental governance level helps government
departments to develop a comprehensive understanding of the
relationship between mixed-ownership reform and corporate
environmental governance. The importance of environmental
governance at the national strategic level and the leading role of
mixed-ownership reform as a top-level design for China to promote
subsequent economic reforms, make the issue of environmental
governance of private enterprises in mixed-ownership reform
particularly important. In this context, discussing the impact of
state-owned participation shareholders on the enterprise
environmental governance helps government departments and
state-owned participation shareholders to adjust the target and
proportion of participation in a more targeted manner, and
implement differentiated participation for enterprises in different
industries and regions to improve their environmental governance
level, provides an empirical basis for private enterprises to further
deepen the mixed-ownership reform at this stage. It is significant to
achieve the policy goal of ecological civilization construction.

2 Hypothesis development

Under governmental pressure to protect the environment,
enterprise environmental governance practices often act on
enterprise environmental investment behavior decisions through
effective internal supervision mechanisms. Therefore, effective
internal supervision is an important driver of enterprise

environmental governance. As a participant of the company, the
state-owned participation shareholders need to fulfill the
supervisory and management authority of the funders while
achieving the goal of preserving and increasing the value of state-
owned capital (Li et al., 2021). Specifically, state-owned participation
shareholders can exert supervisory effects to promote the
environmental governance of private enterprises (Li et al., 2017).

First, state-owned participation shareholders can exercise their
voting rights to express their views on basic business management
decisions of the company, etc., and exert a supervisory effect, thus
improving the enterprise’s environmental governance level. Enterprise
environmental governance is a public affairs activity with high
investment costs, long lead time, and high risks, which makes
private enterprises pursuing economic interests less motivated to
participate in environmental governance. State-owned participation
shareholders, as social responsibility bearers, not only consider the
economic benefits of the enterprise but also expect the enterprise to
have good performance in environmental and other social
responsibilities. When state-owned equity participates in private
enterprises, they may take relevant measures to influence the
business management decisions to a certain extent (Yu et al.,
2017), and improve the enthusiasm for enterprise environmental
governance. On the one hand, state-owned participation
shareholders have more advanced social responsibility undertaking
concepts and practical experience and can integrate their social
responsibility preferences in the supervision process of enterprise
decision-making, and guide enterprises to make more decisions
that are conducive to environmental responsibility undertaking and
environmental governance participation through the exercise of
voting rights. On the other hand, the increase in enterprise
environmental governance participation brought about by the
effective guidance of state-owned participation shareholders on
enterprise management decisions can further improve the social
reputation of the company and improve its sustainable
development (Deng and Wang, 2020). The resulting competitive
advantage will be able to gain the recognition of other small and
medium-sized shareholders and other stakeholders in private
enterprises, increasing the possibility of their active participation in
environmental governance, which in turn can improve the overall
environmental governance level of the enterprise.

Second, state-owned participation shareholders can effectively
curb the self-interest and short-sightedness of managers, reduce the
opportunity for managers to misappropriate company resources, and
exert a supervisory effect on them, thereby improving the
environmental governance level of the enterprise. According to
agency theory, in the absence of effective supervision, managers
may act shortsightedly out of their interests, choosing the
economic projects that are most beneficial to themselves at the
expense of shareholders and abandoning environmental governance
projects with high investment and low returns (Carl et al., 2012). At
the same time, managers are likely to use information asymmetry to
appropriate company resources and reduce the investment funds
available for enterprise environmental governance. State-owned
participation shareholders have a wide range of supervision and
strong enforcement power and can implement effective internal
supervision of managers (Zhong et al., 2020). On the one hand,
state-owned participation shareholders exert pressure on managers
by submitting proposals to the general meeting, negotiating, and
replacing management members, and transferring environmental
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responsibilities to the managers of their participating private
enterprises at each level, thus effectively curbing the self-interest
and short-sightedness of managers and making them pay more
attention to the long-term interests of private enterprises
(Bradshaw et al., 2019) and undertake environmental governance
projects, thus improving the enterprises’ environmental governance
level. On the other hand, the state-owned participation shareholders
increase the resources of private enterprises to conduct environmental
governance by investigating and punishing managers’
misappropriation of interests in internal control management, thus
reducing the opportunity for managers to misappropriate the
company’s resources. Based on the above analysis, Hypothesis 1 is
proposed.

Hypothesis 1: Ceteris paribus, state-owned participation
shareholders can improve the environmental governance level of
private enterprises.

The role of state-owned participation shareholders in improving
the environmental governance level of private enterprises is influenced
by industry heterogeneity. Different industries generally face different
market environments and government regulations, resulting in large
differences in the level of market competition and financial
performance between industries, which affects the environmental
responsibility and environmental governance level of enterprises
(Tang et al., 2013). Given that industrial enterprises are the main
source of current environmental pollution in China, they face stricter
environmental and industry regulations and greater pressure to reduce
emissions than enterprises in other industries and are also closely
watched by the government, society, and the public (Du and Li, 2020).
According to the theory of environmental fiduciary responsibility, the
industrial sector should perform more responsibilities of
environmental protection and strengthen environmental
responsibility. Therefore, when state-owned participation
shareholders are introduced to industrial private enterprises, the
state-owned participation shareholders urge the enterprises to give
increasing weight to environmental pollution problems by exercising
their supervisory power, and prompt them to invest more
environmental protection funds for the purchase of environmental
protection facilities, the improvement of environmental protection
technologies and systems, and the treatment of pollution emissions, to
increase the treatment of industrial pollution and improve the
efficiency of pollution treatment. Based on the above analysis,
Hypothesis 2 is proposed.

Hypothesis 2: Ceteris paribus, the positive effect of state-owned
participation shareholders on the environmental governance level of
private enterprises is more significant in industrial enterprises.

The role of state-owned participation shareholders in improving
the environmental governance level of private enterprises is influenced
by the degree of regional marketization. Uneven economic
development across regions in China has led to large differences in
the degree of marketization among regions. When located in regions
with a lower degree of marketization, where there is more government
intervention and a relatively lagging economic development and
governance environment, information asymmetries may exacerbate
agency conflicts and may also face higher government agency costs
resulting from government intervention (John et al., 2011). In this
environment, private enterprises will be more likely to choose projects
with greater investment benefits rather than environmental

governance to achieve local economic development goals.
Conversely, when the degree of regional marketization is relatively
high, the external economic and legal environment is better, there is
less government intervention, and the local government pays more
attention to the protection of the ecological environment (Zhang et al.,
2022). At this time, the introduction of state-owned participation
shareholders by private enterprises will not only improve the
governance structure and supervision mechanism of the enterprises
but also their business objectives and development strategies will be
improved with the entry of state-owned participation shareholders
with environmental protection obligations, prompting them to make
more environmental investments. Therefore, compared to regions
with a lower degree of marketization, the introduction of state-owned
equity in private enterprises in regions with a higher degree of
marketization can better play a supervisory effect, promote private
enterprises to make environmental investments, and improve
environmental governance levels. Based on the above analysis,
Hypothesis 3 is proposed.

Hypothesis 3: Ceteris paribus, the positive effect of state-owned
participation shareholders on the environmental governance level of
private enterprises is more significant in regions with higher levels of
marketization.

3 Research design

3.1 Sample selection and data sources

We take 2007–2019 Chinese A-share listed private companies as the
initial sample, considering that companies implement new accounting
standards from 2007, to avoid research errors caused by changes in
accounting standards. On this basis, the initial sample is screened as
follows: 1) excluding samples with missing data on relevant variables; 2)
excluding samples of ST, *ST, and PT. According to the Company Law
and the Securities Law, the Stock Exchange will impose “Special
Treatment” (ST) on the trading of shares of listed companies with
abnormal financial and other financial conditions for two consecutive
years. When a listed company has losses for three consecutive years, it
will become a delisting risk warning “*ST”, its shares will be suspended,
and the stock exchange will implement “Particular Transfer” (PT) for
such suspended stocks. Such companies have abnormal financial and
operational conditions, and their enterprise environmental governance
levels are not representative; 3) excluding samples of financial
companies, because the financial industry is subject to special
regulation and accounting data have different meanings; 4) excluding
samples with changes like enterprise ownership during the sample
period, to exclude the impact of frequent changes in the nature of
enterprise ownership on the study findings during the sample period; 5)
referring to the method of (Li et al., 2021), the scope of state-owned
participation shareholders is defined as the State-owned Assets
Supervision and Administration Commission and other relevant
government departments, state-owned enterprises, four major state-
owned asset management companies, etc., excluding financial
shareholders such as social security funds and investment accounts,
and finally obtaining 10,436 observations. The state-owned equity data
is collected from the top ten shareholders’ “ownership property” in the
company’s annual report and websites such as QiChacha Enterprise
Search, and the financial data is obtained from the CSMAR database. In
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addition, to mitigate the effect of extreme values on the results, the
continuous variables are Winsorized at the 1% and 99% quartiles.

3.2 Variable selection

Independent variable: State-owned participation shareholders
(State). Drawing on the study of Yu et al. (2017), we use two
measures: 1) The shareholding of state-owned participation
shareholders (State1), which takes the value of 1 if the top ten
shareholders of private enterprises contain state-owned participation
shareholders and 0 otherwise; 2) The shareholding ratio of state-owned
participation shareholders (State2), the sum of the shareholding
proportion of state-owned participation shareholders in the top ten
shareholders of private enterprises.

Dependent variable: environmental governance level (EI). Drawing
on Tang et al. (2013), environmental investment, which is the ratio of
enterprise environmental protection investment to total enterprise assets
at the end of the year, is used to measure the environmental governance
level of enterprises. In particular, data on environmental investment are
obtained from the increase in capital expenditures related to
environmental protection disclosed by listed companies in the
construction-in-progress account in the notes to their annual reports.
In addition, to improve the readability of the regression coefficients, the
test treats the environmental governance level variable by multiplying it
by 100 according to the basis of the values taken.

Regulated variables:

1) The industry in which the enterprise is located (Industr), a dummy
variable that is assigned a value of 1 if the enterprise is located in an
industrial enterprise and 0 otherwise, according to the document
“Industry Classification of National Economy” issued by the SEC
in 2012.

2) The degree of marketization (Market), using the marketization
index value of each province (city, district) constructed by Fan and
Wang (2018). The higher the index, the higher the degree of
marketization.

The choice of control variables is based on three main considerations:
First, at the level of firm characteristics, environmental investment is an
investment behavior of firms and is necessarily influenced by firm
fundamentals, so with reference to previous literature (Porter and
Linde, 1995; Tang et al., 2013; Hu et al., 2017; Feng and Sun, 2020),
we control for variables such as firm age (Age), firm size (Size), firm
growth (Growth), profitability (ROA), financial leverage (Lev), capital
expenditure (Capx) and operating cash flow (Cfo). Second, at the level of
internal corporate governance, factors such as shareholding structure,
board structure, and executive characteristics can indirectly affect the
environmental governance level by influencing firms’ investment
decisions (Carl et al., 2012; Tao and Liu, 2013; Schaltenbrand et al.,
2018; Dyck et al., 2019; Zhao and Mao, 2022), so we also control for the
proportion of institutional shareholding (INSR), board size (Board), the
proportion of independent directors (Indp), and dual employment (Dual)
variables. Third, at the level of the firm’s external environment, according
to previous literature (Orsato, 2006; Gao and Zheng, 2017; Zhou and
Shen, 2019), the degree of market competition of the enterprise and the
strength of government environmental regulation also have an impact on
the environmental governance of a firm at a certain period, so we also
control for the variables of industry concentration (HHI) and the

environmental regulation effects (ER). In addition, we control for
industry and year in the model to minimize the impact of industry
characteristics and time trends on enterprise environmental governance.
The specific variables are defined as shown in Table 1.

3.3 Empirical model

To test the effect of state-owned participation shareholders on the
environmental governance level of private enterprises, we construct a
regression model (1).

EI i,t � α0 + α1 Statei,t + α2 Agei,t + α3 Sizei,t + α4 Growthi,t

+ α5 ROAi,t + α6 Levi,t + α7 Capxi,t + α8 Cfoi,t + α9 INSRi,t

+ α10 Boardi,t + α11 Indpi,t + α12 Duali,t + α13 HHIi,t

+ α14 ERi,t + εi,t

(1)
In model (1), the subscript i denotes different firms in the sample

and t denotes different years, and we are mainly concerned with the
direction and significance of the estimated coefficient α1 of Statei,t.
According to the previous analysis, if the hypothesis holds, α1 will be
significantly larger than zero. Since we used panel data, to determine
whether the regression model uses a fixed-effects model or a random-
effects model, we first conducted a Hausman-test, and the test result
p-value was .0000, so the original hypothesis was rejected and the
fixed-effects model was used. To test Hypothese 2 and 3, we group the
entire sample according to the industry heterogeneity of private
enterprises, and the median value of the marketability index,
respectively, and compares the differences in the role of state-
owned participation shareholders in improving the environmental
governance level of private enterprises.

4 Empirical results and analysis

4.1 Descriptive statistical analysis

The descriptive statistics of the main variables are shown in Table 2.
As can be seen from Table 2, the total sample size is 10,436, the mean
value of the environmental governance level (EI) is .118 and the median
value is 0, indicating that the amount of enterprise environmental
management investment is about .12% of total assets and the sample
as a whole has a right-skewed distribution. The maximum value is
4.058 and the minimum value is 0, indicating that there is a large
difference in the environmental governance level between different
private enterprises. At the same time, only 17% of all the companies
in the sample carried out environmental governance, and the motivation
for environmental governance of privately listed companies is low.
Among the independent variables, the mean value of the shareholding
of state-owned participation shareholders (State1) is .409, i.e. 40.9% of
private enterprises have state-owned participation shareholders,
indicating that the introduction of state-owned participation
shareholders in private enterprises is a relatively common
phenomenon. The mean value of the shareholding ratio of state-
owned participation shareholders (State2) is .018 and the maximum
value is .218, indicating that the shareholding ratio of state-owned
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participation shareholders varies considerably across private enterprises.
Among the control variables, the mean and median of indicators such as
enterprise age (Age), enterprise size (Size), and enterprise growth
(Growth) are the same, indicating that the variables generally conform
to a normal distribution; the median and minimum value of the
proportion of independent directors (Indp) is .333, the mean is .376,
and the standard deviation is .052. It indicates that the number of
independent directors in the sample accounts for 37.6% of the board
of directors, and the differences between companies are small. According
to the Guidance on Establishing Independent Director System in Listed
Companies issued by CSRC, the board of directors of listed companies
should include at least one-third of independent directors, which indicates
that most companies comply with the regulation.

4.2 Univariate mean test

To analyze how state-owned participation shareholders affect the
enterprise environmental governance level, we grouped private
enterprises according to the shareholding of state-owned
participation shareholders and conducted t-tests on the main

dependent variables, and the results are shown in Table 3. Where
State1 = 0 indicates the sample of companies without the shareholding
of state-owned participation shareholders and State1 = 1 indicates the
sample of companies with the shareholding of state-owned participation
shareholders. The mean value of environmental governance level is
.152 in the sample with state-owned participation shareholders, and
.095 in the sample without state-owned participation shareholders, the
t-test values of both are significant at the 1% level. This indicates that
there is a significant difference between the two, with a higher average
level of environmental governance in the sample of companies with the
existence of state-owned participation shareholders. The above results
indicate that the existence of state-owned participation shareholders can
improve the environmental governance level of private enterprises,
which tentatively supports Hypothesis 1.

4.3 Regression results and analysis

4.3.1 Main regression results
To examine the effect of state-owned participation shareholders

on the environmental governance level of private enterprises, we

TABLE 1 Meaning and description of variables.

Variable
symbol

Variable name Meaning and calculation method

Dependent variables EI Environmental governance level Environmental investment/total assets

Independent
variables

State1 The shareholding of state-owned
participation shareholders

Existence of state participating shareholders among the top ten shareholders of the
company = 1, otherwise = 0

State2 The shareholding ratio of state-owned
participation shareholders

The total shareholding ratio of all participating shareholders in the top ten
shareholders of the company

Regulating variables Industr Industry heterogeneity Industrial enterprises = 1, non-industrial = 0

Market Level of marketization Marketization index values by province (city, region) constructed by fan and wang

Control variables
(Control)

Age Firm age Ln (year of observation—a year of establishment +1)

Size Firm size Ln (total assets at end of period)

Growth Firm growth (Current year amount of operating income—Prior year amount of operating income)/
(Prior year amount of operating income)

ROA Profitability Net profit/total asset balance

Lev Financial leverage Gearing ratio = liabilities/assets

Capx Capital expenditure (Cash paid for the acquisition of fixed assets, intangible assets, and other long-term
assets—net cash recovered from the disposal of fixed assets, intangible assets, and
other long-term assets)/total assets

Cfo Operating cash flow Net cash flows from operating activities/total assets

INSR Percentage of institutional holdings Total institutional shareholding among the company’s shareholders

Board Board size Ln (number of board members)

Indp The proportion of independent directors Number of independent directors/number of board of directors

Dual Dual employment The chairman and the general manager take 1 when combined, otherwise 0

HHI Industry concentration Herfindahl—Hirschmann index

ER Environmental regulatory efforts The environmental regulation composite index

Industry Industry fixed effects Industry dummy variables, manufacturing by the explicit breakdown

Year Time fixed effect Annual dummy variables
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regress the full sample according to model (1), and Table 4 provides
the regression results of the relationship between state-owned
participation shareholders and the environmental governance level
of private enterprises. Among them, no control variables are included
in columns 1) and 3), and only industry-level and time-level fixed
effects are controlled for; in columns 2) and 4), to examine the
robustness of the regression results, control variables, and industry-
level and time-level fixed effects are further included. The results in
columns 2) and 4) realize that the coefficient estimates of .043 for the
shareholding of state-owned participation shareholders (State1) and
.662 for the shareholding ratio of state-owned participation
shareholders (State2) are significant at the 1% level and are not
significantly different from the coefficient estimates in columns 1)
and 3). The above regression results indicate that the state-owned
equity participation in private enterprises has played its due
supervisory effect and prompted private enterprises to increase
their environmental investment. In terms of economic significance,
private enterprises with the existence of state-owned participation
shareholders have a higher environmental governance level compared
to private enterprises without state-owned equity participation; the

environmental governance level of private enterprises increases by
.662% on average when the shareholding of state-owned participation
shareholders increases by one unit. Overall, the results in Table 4 are
consistent with the theoretical derivation and support Hypothesis 1.

4.3.2 Group test results
1) Group tests of the enterprise’s industry heterogeneity. Table 5

reports the effect of the industry heterogeneity of private
enterprises on the relationship between the state-owned
participation shareholders and the environmental governance
level of private enterprises. The results show that when private
enterprises belong to non-industrial enterprises, state-owned
participation shareholders (State1 and State2) do not play a role
in the environmental governance level of private enterprises.
While, when the private enterprises belong to industrial
enterprises, the coefficients of state-owned participation
shareholders (State1 and State2) are significantly positive at the
1% level, while comparing the group differences of the coefficients
reveals that the coefficients are restrictively different between the
two groups. The above results indicate that the environmental
pollution caused by the industrial enterprises themselves is serious,
and when state-owned participation shareholders are introduced,
the state-owned participation shareholders will pay more attention
to the environmental issues of the enterprises and exert a
supervision effect, which makes the private enterprises to make
environmental investments and have a more significant effect on
the environmental governance level, which supports Hypothesis 2.

2) Group tests of regional marketization levels. Table 6 reports the
difference in the effect of state shareholders on the environmental

TABLE 2 Descriptive statistics.

Variable N Mean Std. Dev Median Min Max

EI 10,436 .118 .543 .000 .000 4.058

State1 10,436 .409 .492 .000 .000 1.000

State2 10,436 .018 .038 .000 .000 .218

Industr 10,436 .811 .392 1.000 .000 1.000

Market 10,436 8.386 1.546 9.109 3.900 10.000

Age 10,436 2.645 .407 2.708 1.386 3.367

Size 10,436 21.778 .976 21.671 20.046 24.686

Growth 10,436 .192 .321 .143 −.430 1.705

ROA 10,436 .049 .053 .046 −.197 .197

Lev 10,436 .368 .181 .359 .047 .791

Capx 10,436 .059 .050 .046 −.010 .238

Cfo 10,436 −.143 .257 −.107 −.938 .476

INSR 10,436 35.230 25.077 33.301 .087 87.121

Board 10,436 2.100 .180 2.197 1.609 2.485

Indp 10,436 .376 .052 .333 .333 .571

Dual 10,436 .355 .478 .000 .000 1.000

HHI 10,436 .004 .006 .002 .001 .040

ER 10,436 .854 .607 .798 .000 2.179

TABLE 3 T-test for the mean of the variables grouped.

State1 = 0 State1 = 1 Difference value T-test value

EI .095 .152 −.057 −4.978***

N 6,165 4,271

***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively.
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governance level when private enterprises are located in different
regions with different levels of marketization. The regression
results show that the coefficients of state-owned participation
shareholders (State1 and State2) are positive in different
subgroups, but only in the group with a high degree of
marketization is significant at the 1% level. This indicates that
when the location of private enterprises is in a region with a high

degree of marketization, the introduction of state-owned
participation shareholders can supervision the environmental
governance of enterprises and intervene in their business and
investment activities from the perspective of internal enterprise
governance, which greatly increases the willingness of private
enterprises to protect the environment and forces them to
invest in environmental governance. Hypothesis 3 was verified.

TABLE 4 Analysis of main regression results.

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

State1 .053*** (4.68) .043*** (3.74)

State2 .664*** (4.19) .662*** (4.27)

Age −.027 (−1.60) −.029* (−1.73)

Size .041*** (5.37) .044*** (5.79)

Growth −.005 (−.23) −.006 (−.28)

ROA −.365*** (−3.60) −.367*** (−3.63)

Lev .146*** (3.89) .144*** (3.82)

Capx 1.210*** (8.14) 1.212*** (8.14)

Cfo .014 (.53) .016 (.62)

INSR .000 (.51) .000 (.18)

Board −.057* (−1.74) −.061* (−1.88)

Indp −.293** (−2.36) −.286** (−2.31)

Dual .026** (2.15) .026** (2.18)

HHI 1.865 (1.02) 1.671 (.92)

ER .040*** (4.20) .041*** (4.31)

_cons −.087*** (−3.69) −.898*** (−5.03) −.077*** (−3.32) −.949*** (−5.27)

Industry/Year Yes Yes Yes Yes

N 10,436 10,436 10,436 10,436

R-squared .0156 .0413 .0155 .0419

***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively; t-values are in parentheses, same as in the table below.

TABLE 5 Group test of the industry heterogeneity of private enterprises.

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

Non-industrial enterprises Industrial enterprise Non-industrial enterprises Industrial enterprise

State1 .010 (.55) .051*** (3.86)

State2 .047 (.15) .852*** (4.79)

Control Yes Yes Yes Yes

_cons .088 (.36) −1.106*** (−4.26) .076 (.32) −1.153*** (−4.42)

Industry/Year Yes Yes Yes Yes

N 1995 8,441 1995 8,441

r2 .0907 .0471 .0905 .0483

Between-group variation .001*** .011**

Empirical p-values are used to test the significance of differences in State coefficients between groups, obtained by auto sampling (Bootstrap) 1,000 times.
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5 Robustness tests

To ensure the reliability of the study findings, we conducted the
following robustness tests.

1) Replacement of the measure of the dependent variable. In the
above regressions, the explanatory variable environmental
governance level (EI) is measured by the relative amount of
environmental protection investment after deflating total assets.
To maintain the robustness of the results, referring to (Zhou and
Shen, 2019), we use the natural logarithm of environmental
protection investment to measure the environmental governance
level again. The empirical results are shown in columns 1) and 2) of
Table 7, and the main findings still hold after replacing the measure
of the environmental governance level.

2) Replace the regression model and use the Logit model to test the
sample again. In our research sample, there are still many private
companies that have not made environmental investments.
Therefore, we construct dummy variables based on whether the
enterprise environmental investment is zero or not and use the

Logit model to test again. The empirical results are shown in
columns 3) and 4) of Table 7, and the main findings still hold after
replacing the regression model.

3) Propensity score matching (PSM). We use the propensity score
matching method to find paired samples for the sample with state-
participating shareholders and retest the basic hypothesis using
propensity score matched samples. The empirical results of the
nuclear-matched screened samples show that the standardized
deviations of the variables are all less than 10%, indicating that
they pass the balance test. The results for the regression-matched
sample are presented in columns 5) and 6) of Table 7 and it can be
found that the main findings still hold.

4) The dependent variables are treated with a one-period lag. Since
environmental governance takes a long time and therefore has the
characteristic of lagging, the regression results are observed after
lagging the dependent variable environmental governance level by
one period. The results in columns 1) and 2) of Table 8 show that
the main findings still hold.

5) Heckman’s two-stage approach. Considering the potential sample
selection bias problem, not all private enterprises in the sample

TABLE 6 Group test of the degree of marketization of the region in which private enterprises are located.

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

Low level of
marketization

High degree of
marketization

Low level of
marketization

High degree of
marketization

State1 .026 (1.50) .049*** (3.32)

State2 .068 (.33) .923*** (4.34)

Control Yes Yes Yes Yes

_cons −.975*** (−3.62) −.770*** (−3.19) −1.018*** (−3.75) −.832*** (−3.42)

Industry/Year Yes Yes Yes Yes

N 5,173 5,263 5,173 5,263

r2 .0581 .0466 .0577 .0498

Between-group
variation

.355 .008***

TABLE 7 Robustness test results1.

Replacing the dependent variable LnEI Replacement regression model
(Logit)

After PSM match

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

State1 .494*** (4.18) .235*** (.00) .427*** (3.75)

State2 7.717*** (4.89) 3.319*** (.00) .661*** (4.26)

Control Yes Yes Yes Yes Yes Yes

_cons −12.48*** (−6.26) −13.07*** (−6.55) −6.64*** (.00) −6.97*** (.00) −9.10*** (−5.07) −.96*** (−5.31)

Industry/Year Yes Yes Yes Yes Yes Yes

N 10,435 10,435 10,392 10,392 10,423 10,423

R-squared .0665 .0673 .0414 .0420

Pseudo R2 .0671 .0678
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have state-owned participation shareholders, and for enterprises
that do not have state-owned participation shareholders, the effect
of state-owned participation shareholders on their environmental
governance level cannot be observed. To address this issue, we use
the Heckman two-stage method to test the sample again. In the first
stage process, the average of the shareholding ratios of state-owned
participation shareholders in different industries in each region is
chosen as the instrumental variable to build the Probit model. In
the second stage, the inverse Mills ratio (Imr) is brought into the
equation for regression. As the results in columns 3) and 4) in
Table 8 show, the coefficients of the instrumental variables in the
first stage are significantly positive. After accounting for the sample
selection bias issue, the coefficient of the regression on the presence
of state-owned participation shareholders (State1) in the second
stage is significantly positive, indicating that the original regression
results are still robust and plausible after accounting for the sample
selection bias issue.

6 Further research

6.1 The substitution effect of state-owned
participation shareholders, executive team’s
participation in politics, and party
organization establishment

State-owned participation shareholders (government-owned
equity), executive team’s participation in politics (private
entrepreneurs have certain political status and identity) and
Party organization establishment are the same explicit political
association of private enterprises, and there is a substitution
relationship among them (Zhang and Guo, 2010; Deng and
Wang, 2020). State-owned participating shareholders are the
shares formed by relevant departments or institutions that have
the right to invest on behalf of the state with state-owned assets in
the entity company, including shares converted from the

company’s existing state-owned assets; the political
participation of the executive team is mainly reflected in the
political identity of private entrepreneurs including the political
identity of the chairman or CEO and their background as
government officials, which can enable the company to
maintain direct or indirect relations with the government;
According to Article 19 of the Company Law, private
enterprises should establish party organizations with reference
to the Communist Party’s constitution to supervise and guide the
enterprises’ business activities and facilitate communication with
the government (Zhang and Jiang, 2019). In terms of
environmental governance, relevant studies have shown that
private enterprises with executive teams participating in politics
have relatively more environmental governance levels (Lin et al.,
2015; Xu and Yan, 2020), and Party organization establishment
plays an effective supervisory role, which makes private
enterprises’ activities more guided and restricted by the
government and more actively respond to the national green
development strategy, invests more resources in pollution
control and environmental protection (Yan and Xu, 2022). The
executive team’s participation in politics and Party organization
establishment is a kind of proactive behavior of enterprises, which
try to establish relationships with government departments or
officials through these means to pursue their interests. In contrast,
political affiliation at the equity level of state-owned participation
shareholders can more directly and effectively improve the
environmental governance of the enterprise. The introduction
of state-owned participation shareholders into private
enterprises is based on existing laws and institutions, and state-
owned equity shareholders are both passive and active. In this
case, government departments form a community of interest with
private enterprises, forming a more stable and close institutional
link with private enterprises at the equity level, and a more direct
political association (Li et al., 2021). In practice, government
departments, as external stakeholders and capital market
participants of private enterprises, often play a crucial role (Yu

TABLE 8 Robustness test results2.

Dependent variables lagged by one period
(LagEI)

Heckman two-stage approach

(1) (2) (3) Phase I (Probit) (5) Phase II

State1 .052*** (3.91) .035*** (3.05)

State2 .785*** (4.33)

Regional industry average 20.390*** (17.18)

Imr −.138*** (−3.96)

Control Yes Yes Yes Yes

_cons −1.10*** (−5.23) −1.16*** (−5.47) −5.37*** (−11.66) −.32 (−1.44)

Industry/Year Yes Yes Yes Yes

N 8,463 8,463 10,430 10,430

R-squared .0395 .0401 .0427

adj. R2 .0386

Pseudo R2 .0901
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et al., 2017). Therefore, when state-owned participation
shareholders are introduced, government departments are more
effective in supervising private enterprises, thus improving
enterprise environmental governance.

To explore the above issue, referring to Deng and Wang (2020),
the State variable is put into the regression model in a model (2) and
two interaction terms PC × State and PC × (1- State), Party × State and
Party × (1- State) are added for regression, respectively, to create the
following model.

EI i,t � α0 + α1 Statei,t + α2 PC × Statei,t + α3 PC × 1 − Statei,t( )

+ α4 Contorli,t + εi,t (2)
EI i,t � β0 + β1 Statei,t + β2 Party × Statei,t

+β3 Party × 1 − Statei,t( ) + β4 Contorli,t + εi,t (3)
Among them, The subscripts i and t represent the firm and

year, respectively, and ε is the model residual. PC is a dummy
variable indicating whether there is an executive team’s
participation in politics, which is defined by (Yu and Pan,
2008) and is considered to exist if the general manager or
chairman of a privately listed company is or has been serving
in a government department, elected as a deputy to the National
People’s Congress and a member of the Chinese People’s Political
Consultative Conference, and is assigned a value of 1, otherwise 0.
Party organization establishment, using the approach of (Zhang
and Jiang, 2019), takes the value of 1 if the private enterprise has
established a grassroots Party organization in the current year, and
0 otherwise. In models (2) and (3), we focus on the coefficient
values α3 for PC × (1- State) and β3 for Party × (1- State). If both α3
and β3 are significantly greater than 0, it indicates that in terms of
improving the environmental governance level of private
enterprises, there is a substitution relationship between the
state-owned participation shareholders and the executive team’s

participation in politics and the Party organizations
establishment.

Table 9 shows the regression results of the alternative relationship
between state-owned participation shareholders and the executive
team’s participation in politics and Party organization
establishment, where columns 1) and 2) are the regression results
of the alternative relationship between state-owned participation
shareholders and executive team’s participation in politics and
model (2), and columns 3) and 4) are the regression results of the
alternative relationship between state-owned participation
shareholders and Party organization establishment and model (3).
The test results show that in columns 1), 2), and 4) the coefficients of
the cross-product terms PC×State and Party×State2 are positive but
insignificant, and the regression coefficients of the cross-product
terms PC×(1- State) and Party×(1- State2) are positive and all pass
the significance test. In column 3), the coefficients of the cross-
products Party×State1 and Party×(1- State1) are positive and pass
the significance test. In addition, the effects of control variables in
models (2) and (3) are approximately the same as in model (1). This
result indicates that when state-owned equity shareholders participate
in private enterprises, they can promote environmental investment
and improve environmental governance. In this case, enterprises
significantly reduce their reliance on the executive team’s
participation in politics and Party organization establishment.
However, in the absence of state-owned participation shareholders
in private enterprises, the role of the executive team’s participation in
politics and Party organization establishment in improving the
environmental governance level is greater, i.e., there is a
substitution effect between state-owned participation shareholders
and executive team’s participation in politics and Party
organization establishment in promoting the environmental
governance of enterprises. At the same time, the political affiliation
effect brought by state-owned participation shareholders plays a much

TABLE 9 Test for the substitution effect of state-owned participation shareholders, executive team’s participation in politics, and Party organization establishment.

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

State1 .040*** (3.12) .026 (1.55)

State2 .620*** (3.63) .606 ** (2.15)

PC × State1 .030 (1.44)

PC×(1- State1) .024* (1.66)

PC × State2 .151 (.42)

PC×(1- State2) .024* (1.87)

Party× State1 .047** (2.44)

Party×(1- State1) .021* (1.67)

Party× State2 .063 (.19)

Party×(1- State2) .029*** (2.61)

Control Yes Yes Yes Yes

_cons −.892*** (−5.01) −.941*** (−5.24) −.836*** (−4.70) −.8912*** (−4.97)

Industry/Year Yes Yes Yes Yes

N 10,436 10,436 10,436 10,436

R-squared .0418 .0424 .0422 .0426
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larger role than the executive team’s participation in politics and Party
organization establishment.

6.2 The relationship between the origin of
state-owned participation shareholders, the
degree of participation, and the
environmental governance level

According to the previous arguments and analysis, state-owned
equity shareholders can improve the level of enterprise environmental
governance. Then, what type of state-owned participation
shareholders has a more significant effect on the environmental
governance level of private enterprises? (Luo and Qin, 2019)? Find
that the impact of state-owned participation shareholders on private
enterprises depends not only on the number of state-owned
participation shareholders’ shareholdings in private enterprises but
also on the place of origin of state-owned participation shareholders
and their level of participation in private enterprises.

In terms of the origin of the participating shareholders, when the
state-owned participation shareholders and the private enterprises
come from the same region, the closer the geographical distance
between them, the lower the communication cost and the greater
the influence on the private enterprises. When the state-owned
participation shareholders originate from the local area, private
enterprises will meet government needs, respond positively to
government policy guidelines, improve the ecological environment
of the enterprise, and make environmental investments, thus
obtaining the key resources allocated by the local government.
From the perspective of shareholder participation, the “formal”
participation of state-owned equity shareholders in private
enterprises can have a limited impact, but only “substantive”
participation in the daily business activities of the enterprise can
have a real impact. Therefore, when there are strong representatives of
state-owned participation shareholders in private enterprises, it is
often more conducive to the supervision effect, alleviating the internal
agency conflict of the controlling private enterprises, and the
connection between enterprises and government departments is
also closer (Li et al., 2017). Therefore, local state-owned
participation shareholders are more likely to improve the
environmental governance of private enterprises than off-site state-
owned participation shareholders; compared with the low

participation in private enterprises, the higher participation of
state-owned shareholders has a more significant effect on the
improvement of the environmental governance level of private
enterprises.

Based on the above analysis, we further explore the benchmark
results by distinguishing the characteristics of the origin and degree of
participation of state-owned participation shareholders. Specifically,
we restrict the sample to private enterprises with state-owned
participation shareholders and construct the following regression
model.

EIi,t � α0 + α1 Locali,t + α2 Contorli,t + εi,t (4)
EI i,t � β0 + β1 Parti,t + β2 Contorli,t + εi,t (5)

where i and t represent the enterprise and year, respectively, and ε is
the model residual. Referring to (Luo and Qin, 2019), when the
number of shares held by local state-owned participation
shareholders is more among state-owned participation
shareholders, the state-owned participation shareholders are
considered to be of local origin and Local takes the value of 1,
otherwise, it takes the value of 0. When state-owned participation
shareholders send directors to private enterprises, the state-owned
participation shareholders are considered to have a high degree of
participation in private enterprises and Part takes the value of 1,
otherwise, it takes the value of 0. In models (4) and (5), we focus on
coefficient value α1 for Locali,t, and coefficient value β1 for Parti,t,
which respectively measure the impact of the origin and participation
degree of state-owned shareholders on the environmental governance
level of private enterprises.

Table 10 reports the differences in the impact of the origin of state-
owned participation shareholders and the participation degree of
state-owned participation shareholders on the environmental
governance level among private enterprises with state-owned
participation shareholders. Among them, column 1) shows the
difference in the impact of the participation of state-owned
participation shareholders on the environmental governance level
of private enterprises when the origin of the shareholders is
different. The results show that the coefficient of whether the state-
owned participation shareholders are from local (Local) is .050 and
significant at the 5% level, which means that when the state-owned
equity participation is from local, it has a stronger effect on the
environmental governance level of private enterprises; column 2)
shows the difference in the effect of its participation on the
environmental governance level of private enterprises when the
state-owned participation shareholders have different degrees of
participation. The coefficient of the degree of participation (Part) is
.072, which is also significant at the 1% level, indicating that when the
participation degree of state-owned participation shareholders in
private enterprises is high, their participation has a stronger effect
on the improvement of the environmental governance level of private
enterprises.

7 Conclusion and recommendations

The introduction of state-owned participation shareholders in
private enterprises gives them significant resource acquisition
advantages but also gives them more social functions. We examine
the impact of state-owned participation shareholders on the
environmental governance level of private enterprises from the

TABLE 10 Results of further analysis.

(1) (2)

EI EI

Local .050** (2.16)

Part .072*** (3.05)

Control Yes Yes

_cons −1.464*** (−4.87) −1.343*** (−4.54)

Industry/Year Yes Yes

N 4,271 4,271

adj. R2 .0666 .0678
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supervision effect hypothesis. The results show that state-owned
participation shareholders can improve the environmental
governance level of private enterprises, and the improvement effect
is more significant when the enterprise is an industrial enterprise and
registered in regions with a higher degree of marketization. Further
analysis reveals that there is a substitution effect between the state-
owned participation shareholders, the executive team’s participation
in politics, and the Party organization establishment in improving the
environmental governance level of private enterprises, and the state-
owned participation shareholders play a relatively larger role; from the
characteristics of state-owned participation shareholders, when the
state-owned participation shareholders are of local origin and have a
high participation degree, the role of state-owned participation
shareholders in improving the environmental governance level of
private enterprises is more significant. Our study expands the
research in the area of economic consequences for state-owned
participation shareholders from the perspective of corporate
environmental governance, enriches the literature on the factors
influencing enterprise environmental governance, and provides an
empirical basis for private enterprises to further deepen the mixed-
ownership reform at this stage, which is of great significance for
achieving the policy goal of ecological civilization construction.

Based on the above research findings, we propose the following
policy recommendations: 1) Actively promote state-owned equity
shareholders’ participation in private enterprises. The unique sense
of environmental responsibility of state-owned participation
shareholders helps to urge private enterprises to make
environmental investments, so the supervisory effect of state-owned
participation shareholders should be given full play to promote the
company to improve its governance structure and optimize its
environmental governance decision-making mechanism. 2) State-
owned equity should participate in private enterprises for different
industries and regions. By tilting limited resources to industrial
enterprises and enterprises in regions with a high degree of
marketization and improving the supervision efficiency of state-
owned participation shareholders, it will help to better realize the
effective integration of different mixed economies and improve the
environmental governance level of private enterprises. 3) State-owned
participation shareholders should not only participate in private
enterprises but also participate in the management decisions of
private enterprises. Only when the state-owned participation
shareholders have a real influence on private enterprises can they
effectively play their role in the governance of private enterprises.
Therefore, state-owned participation shareholders should pay
attention to the “form” and “substance” of equity participation,
and participate in the “substance” of the private enterprise’s
business management decisions.

The shortcomings of this paper and the corresponding research
directions are mainly reflected in the following three aspects: First, due
to the availability of data, our samples are all listed companies in the
private sector. However, state-owned participation shareholders also
exist in a large number of unlisted companies, which are also the main
force of environmental governance. Therefore, in future research, we
can obtain data from non-listed companies through various channels,
such as field research, to study the influence of state-owned
participation shareholders on the environmental governance level
in non-listed private companies. Second, there is no unified
standard for measuring the environmental governance level in the

existing literature, and only environmental investment data are used to
measure it in our study. Environmental investment belongs to the
perspective of input, and the data are manually collected and compiled
by us through reviewing the company’s financial statements and social
responsibility reports, which have some errors. In the follow-up study,
we can consider how to better measure the enterprise environmental
governance level from both input and output perspectives. Finally, we
have only examined the effect of the shareholding of state-owned
participation shareholders and the shareholding ratio of state-owned
participation shareholders on the environmental governance level of
private enterprises, and have not yet examined the effect of different
types of state-owned participation shareholders on the environmental
governance level of private enterprises. In future research, we can
further distinguish between national-level participation shareholders,
provincial-level participation shareholders, and investment-type
platform participation shareholders to explore in depth the impact
of state-owned participation shareholders on the environmental
governance level of private enterprises.
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