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For a greener society, good corporate environmental information disclosure is
crucial. This study empirically examines the influence of media attention and
state-owned equity, and their interaction on corporate environmental
information disclosure by A-share heavily polluting firms in the Shanghai and
Shenzhen stock markets from 2015 to 2019. The results show that state-owned
equity can improve the level of corporate environmental information
disclosure; however, it mainly affects financial environmental information
disclosure. Media attention also improves the level of corporate
environmental information disclosure, but only for non-financial
environmental information. Moreover, media attention and state-owned
equity have a certain substitution effect on environmental information
disclosure: a higher state-owned equity ratio weakens the positive effect of
media attention on environmental information disclosure. To improve
environmental information disclosure, the government must clarify
disclosure standards to improve the comparability of environmental
information. In addition, media and shareholders can fully leverage their
external and internal supervisory roles to promote the environmental
responsibilities of firms. Our findings can be useful for further promoting
corporate environmental information disclosure and developing relevant
policies.
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1 Introduction

In recent years, constructing a greener and ecologically
sustainable civilization has become even more important.
Given tightening resource constraints, serious environmental
pollution, and ecosystem degradation, we must adhere to the
basic policy of conserving resources and protecting the ecological
environment, and build an environmental governance system in
which the government plays the leading role and firms perform
the major role with the participation of the public (Yang et al,
2020). As market entities, firms play an important role in the
construction of an ecological civilization, and should actively
fulfill their environmental responsibilities and disclose their
performance on time.

According to the Evaluation Report on Environmental
Responsibility Disclosure of Chinese Listed Companies (2020),
only 1,135 of the 4,418 companies listed in the Shanghai and
Shenzhen stock markets in 2020 had issued social responsibility
or environmental reports. Regarding the disclosure level, the
average index of environmental disclosure was 36.4 out of 100;
this shows that there is still much room for improvement in
corporate environmental disclosure. Regarding the disclosure
content, it currently includes financial environmental
information, such as emission amount and environmental
protection  expenditures, as well as  non-financial
environmental information, such as corporate environmental
system and environmental management objectives, indicating
that the specific content of environmental information varies
significantly among different firms (Wu et al., 2015). Regarding
the disclosure channels, firms disclose their environmental
official

responsibility or sustainable development reports, or annual

performance  through websites, environmental
reports.

However, due to the lack of a clear environmental disclosure
framework in China, the environmental information disclosed by
firms is not comparable. Furthermore, firms’ opportunistic
behavior regarding environmental not
the

shareholders, creditors, and potential investors (Radu and

responsibility s
conducive to acquisition of real information by
Francoeur, 2017). Therefore, effectively improving corporate
environmental disclosure is an urgent issue. The extant
literature has examined a comprehensive list of factors that
influence corporate environmental information disclosure.
However, the combined effect of these factors did not receive
enough attention. Moreover, the content of the disclosure was
not distinguished, leading to biased results. Focusing on heavily
polluting firms, this study examines the influence of media
attention and state-owned equity on corporate environmental
disclosure and their interaction effect. The possible contributions
of this study are that we examine: 1) the heterogeneity of the
impact of media attention and state-owned equity, as different
supervision — mechanisms, environmental

on corporate

information disclosure; and 2) the interaction effect of media
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attention and state-owned equity on environmental information
disclosure.

The remainder of this study is arranged as follows. Section 2
is devoted to the literature review. Section 3 details the theoretical
analysis and research hypotheses. Section 4 describes the data
source, explains the variable design, and introduces the model.

-

Section 5 outlines the empirical results. Section 6 presents the

conclusions, while Section 7 proposes the suggestions.

2 Literature review

of

information, an important area of concern is the motivation

Regarding  voluntary  disclosure environmental
for corporate environmental information disclosure. These
motivations can be divided into internal and external factors.
Internal factors include corporate scale, corporate growth,
financial leverage, profitability, nature of property rights,
corporate governance, and corporate culture, etc. First, let us
consider scale and operational factors. Large-scale companies are
more active in environmental responsibility efforts and have a
higher quality of environmental information disclosure (Lee,
2017). Profitable firms have more environmental governance
capital, and thus, are more capable of providing a high level of
2016).
However, some studies find that firms with poor business

environmental information disclosure (Qiu et al,
performance are more inclined to disclose environmental
information with no substantive content in order to make up
the numbers (Baldini et al., 2018). Firms with high leverage also
tend to disclose high-quality environmental information in order
to reduce information asymmetry and capital cost (Park and
Peng, 2013).

Second, there is the firm’s corporate governance. Firms’
environmental behaviors can differ depending on the nature
of their property rights. For example, compared with private
firms, state-owned firms may proactively undertake corporate
environmental behaviors (Acar et al, 2021). Ownership
concentration is negatively correlated with corporate
environmental information disclosure, indicating that majority
shareholders and management generally lack the enthusiasm to
undertake environmental governance (Chen et al, 2021). In
addition, under pressure from public shareholders, companies
with a higher proportion of institutional investors will tend to
disclose high-quality environmental information to meet the
needs of shareholders (D’Amico et al.,, 2016). Other corporate
governance factors like board size and proportion of independent
directors are also positively correlated with environmental
that

governance improves corporate transparency (Liu and Zhang,

information  disclosure, indicating good internal
2017). Finally, experienced managers can make flexible
judgments regarding environmental management, and their
environmental information disclosures are also of higher

quality (Ma et al., 2019).
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Next, external factors include regulatory policies, media
attention, industry characteristics, and market competitiveness,
among others. Regulatory policies tend to pressure firms to
comply with regulations; these firms are more inclined to
disclose high-quality environmental information (Barbu et al.,
2014; Liu et al., 2021). Firms in developed regions are more active
in disclosing environmental information due to stricter
regulatory measures (Park and Peng, 2013). Media attention
will also bring public pressure on firms; under this pressure, firms
are more inclined to disclose environmental information to
maintain their reputation (Brammer and Pavelin, 2008;
Moroney et al., 2012; Rupley et al., 2012; Meng et al., 2019).
In addition, disclosures may vary by industry and market
competition. For example, firms in environmentally sensitive
industries tend to disclose more environmental information to
meet investors’ demands (Lu and Abeysekera, 2014); meanwhile,
firms experiencing medium competitive intensity disclose more
detailed environmental information to distinguish themselves
from their competitors (Delgado-Mérquez et al., 2017).

In China’s practice, in order to strengthen environmental
information disclosure, a series of laws and regulations have been
the
Disclosure

Environmental
These
regulations put forward specific requirements for listed

introduced, such as Guidelines for

Information of Listed Companies.
companies to accurately, timely, and completely disclose
environmental information. Under legal pressure, the number
of firms that disclose environmental information has increased,
but the quality of their disclosures has not been satisfactory. The
disclosures are selective and self-serving: positive and descriptive
information that is difficult to verify is quite common, while
negative, numerical information is relatively scarce (Xu et al,
2021). When studying the impact of corporate social
responsibility (CSR) on corporate performance, Bhattacharyy
and Rahman (2019) verified that mandatory laws are an
important but not the only determinant of CSR fulfillment
(Bhattacharyya and Rahman, 2019). Li (2018) found that
environmental information disclosure is widely characterized
by “too much expression of strategic planning” and “too little
actual practice information”. Those firms are better at self-
packaging and exaggerating environmental information
disclosure (Li, 2018). Clarkson et al. (2008) pointed out that
the research on environmental information disclosure should
shift from pure level of disclosure to specific content of
disclosure. The empirical research results of Acar and Temiz.
(2020) showed that the quality of environmental information
disclosed by Chinese enterprises is unsatisfactory. It is impossible
to distinguish a firm’s environmental performance simply
through general environmental information disclosure.
Therefore, it is necessary to distinguish the content of
environmental information.

As we can see, the extant literature has examined a
comprehensive list of factors that influence environmental

information disclosure. Here, we focus on state-owned equity
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and media attention. Some scholars have analyzed the influence
of these two factors on environmental information disclosure.
However, these studies failed to consider the combined effect of
both factors on environmental information disclosure and did
not distinguish the specific content of the disclosed information.
On the one hand, as an external supervision mechanism, media
plays an important role in the capital market. The media
transmits the operational status of firms to the outside world
by disseminating information and influences firms’ behavior
through the reputation mechanism. Media supervision can
promote firms to fulfill their environmental responsibilities
better. On the other hand, as government representatives,
state-owned  firms  undertake = more  environmental
responsibilities than non-state-owned ones. The former pay
more attention to environmental performance in their
operations and tend to promote corporate environmental
information disclosure through corporate governance. Thus,
media attention and state-owned equity play the roles of
external and internal supervision mechanisms, respectively;
this can improve the level of corporate environmental
information disclosure. Essentially, we ask whether there are
differences in the content of environmental information
disclosures? Further, what is the interaction effect between
media attention and state-owned equity on environmental
information disclosure?

To examine these issues, this study distinguished the
specific content of environmental information. It tested the
impact of media attention, state-owned equity, and their
effect the
disclosure of A-share heavily polluting firms in the Shanghai
and Shenzhen stock markets from 2015 to 2019. This study

aims to examine: 1) the impact of media attention and state-

interaction on environmental information

owned equity, as different supervision mechanisms, on
corporate environmental information disclosure; and 2) the
interaction effect of media attention and state-owned equity on
environmental information disclosure. The results of this paper
not only supplement the existing literature but also provide
policy fulfill their
environmental responsibility better.

support for promoting firms to

3 Research hypotheses

While pursuing economic interests, firms also shoulder the
social responsibility of protecting the environment. Under
information asymmetry, media attention can act as an
informal external governance mechanism. Further, it can help
in effectively supervising firm behavior and even force firms to
fulfill their social responsibilities. As their reputation hinges on it,
firms convey good news to the market through the appropriate
disclosure of environmental information; this helps establish
their positive image as a firm with a good environmental
management system.
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Indeed, Kuo and chen, (2013) found that the public learned
about firms environmental systems and their implementation
mainly through environmental news. The authors noted that as
the primary way of information acquisition, media affected corporate
image; consequently, voluntary disclosure of environmental
information by firms in social responsibility reports is conducive
to improving their social status. Aerts et al. (2008) also showed that
firms with high media attention feel pressured by public opinion.
Again, the authors found that firms are more proactive in disclosing
environmental information to gain social recognition. Notably, the
number of ex-post reports on environmental information
significantly impacts corporate environmental information
disclosures more than prior reports. Using samples of
environmentally sensitive industries, Zhou et al. (2022) confirmed
that increased community pressure is negatively associated with
corporate pollution levels, and thus, positively associated with
corporate environmental performance. Kong et al (2020)
reviewed the literature and pointed out that media attention
induces firms to exert more effort on environmental protection,
especially when there are adverse media reports. Xue et al. (2021)
empirically found that both media attention and government
regulation ~were significantly  positively  correlated  with
environmental information disclosure; notably, the more adverse
the effect of government regulation, the more media attention
promotes environmental information disclosure. Based on the
above analysis, we propose the following hypothesis:

Hypothesis 1: Media attention has a positive impact on corporate
environmental information disclosure.

Shareholders can significantly affect a firm’s behavior. Intuitively,
controlling shareholders can positively affect firm performance and
operational efficiency commitment to environmental friendliness
(Utomo et al,, 2018). Interestingly, some studies report that the
shareholding ratio of state-owned shareholders is correlated with
company performance (Lin et al., 2020). Specifically, compared with
non-state-owned firms, state-owned firms must undertake more
environmental protection efforts on behalf of their country and
society because of their particular political status, and consider
political, social, and economic interests.

Furthermore, state-owned enterprises themselves have high
social attention. Under the pressure of social supervision, they can
play an exemplary role in environmental information disclosure.
Zhang et al. (2022) found that CSR activities improve when the
proportion of state-owned capital in a private-holding listed
company exceeds 5%. Using a sample of 140 countries, Mahjoub
and Amara (2020) confirmed a notable positive effect of shareholder
governance on environmental sustainability. Calza et al. (2016) found
a positive correlation between firms’ performance on environmental
activities and their state ownership percentage. Specifically, compared
with non-state-owned firms, state-owned firms performed better on
environmental responsibility.
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Therefore, state-owned equity can have a “governance
effect”; the higher the proportion of state-owned equity, the
higher the degree of government participation in corporate
governance and the higher the level of environmental
information disclosure of firms. Data from China Listed
Companies’ Environmental Responsibility Information
Disclosure Evaluation Report (2020) showed that the level
of environmental information disclosure of state-owned firms
is much higher than that of non-state-owned firms. Based on
the above analysis, we propose our second hypothesis:

Hypothesis 2: State-owned equity has a positive impact on
corporate environmental information disclosure.

As argued before, both media attention and state-owned
equity can help govern firms’ environmental behavior externally
and internally, respectively. However, the effects of these two
factors may be substitutable. When the proportion of state-
owned equity is low, its internal influence on firm governance
will be low, and information asymmetry and agency problems
will be prominent; this may trigger other alternative mechanisms
to supervise corporate behavior. Then, as an important form of
informal governance and extra-legal system, media attention can
replace the supervisory function of state-owned equity and
address weak corporate governance.

Huang et al. (2020) confirmed that media attention and state-
owned equity have a substitution effect on firms’ targeted poverty
alleviation behavior. For firms with low degree of state-owned
equity, media attention has a more significant impact on firms’
willingness to participate in targeted poverty alleviation efforts. Yang
et al. (2020) noted that under media attention, non-state-owned
firms are more active in disclosing environmental information. Guo
and Lu (2020) observed that the impact of media on corporate
environmental performance is more obvious in areas where the
government pays less attention to environmental protection;
however, in other areas, this impact is not clear.

In summary, compared with firms with high state-owned
equity, those with low state-owned equity have less
environmental supervision from state-backed shareholders
and are more likely to commit environmental violations
and attract media attention. Then, under the pressure of
public opinion, firms are wurged to disclose more
environmental information to recover their reputation
losses. Meanwhile, for firms with high state-owned equity,
government pressure will promote corporate environmental
information disclosure and there may be fewer chances for
media to exert their external governance function. Based on
this, we propose our third and final hypothesis:

Hypothesis 3: There is a substitution relationship between state-

owned equity and media attention on the impact of environmental
information disclosure.
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TABLE 1 Environmental information disclosure indicators and scoring rules.

Classification of content

Financial environmental information

disclosure (FEDI)

Non-financial environmental information
disclosure (NFEDI)

Disclosure indicators

Expenditure on sewage discharge
Environmental protection investment

Emergency expenditure for major
environmental problems

Benefits from reducing pollution
Income from the use of waste
Environmental subsidies or awards
Environmental information disclosure
system

Environmental management system

Environmental protection measures and

improvement
Pollutant types and emissions
Energy saving measures and results

Environmental certification

Independent environmental report or social

responsibility report

4 Research design
4.1 Data sources

We use data on A-share listed firms in heavily polluting
industries in the Shanghai and Shenzhen stock markets from
2015 to 2019. After excluding listed companies with abnormal
financial and missing data, 2,409 sample data were finally
collected. The environmental information disclosure index
(EDI)
responsibility reports, and official websites. Media attention
data from China Research Data Service (CNRDS) and other
data from the RESSET database. To eliminate the impact of
outliers, all continuous variables were winsorized at 1% and 99%

is graded manually from annual reports, social

levels. Finally, Stata 15.0 was used for data processing and
analysis.

4.2 Variable design

4.2.1 Explained variable

The explained variable is the environmental information
disclosure index (EDI). Following Wu et al. (2015), this study
uses content analysis, the most common method, to calculate
EDI. EDI was calculated from 13 indicators, including 6 financial
and 7 non-financial environmental information disclosure
indicators. The full score for each indicator is 2 points, with
0 points for non-disclosure, 1 point for qualitative disclosure, and
2 points for both qualitative and quantitative disclosure. Table 1
lists the indicators and scoring rules.
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Non- Qualitative Qualitative and
disclosure disclosure quantitative
disclosure

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

2 for independent report, 0 otherwise

To avoid subjectivity, each item is given the same weight. The
formulae of EDI, financial EDI (FEDI), and non-financial EDI
(NEEDI) are listed below. A higher index value indicates a higher
quality of environmental information disclosure.

Y5, SCIDy; y

EDIF,; = 100 1)
Y12 SCID;j,

EDINF; = % x 100 )

EDI, = EDIF; + EDINF; (3)

where t represents the year, i represents the firm, j represents the
disclosure indicator, and SCIDy, represents firm i’s score on
indicator j in year t.

4.2.2 Explanatory variables

The explanatory variables were media attention and
state-owned equity. Media attention can be measured by
the number of network or newspaper media reports. This
study chooses newspaper media reports because they are
highly original, authentic, and authoritative (Zyglidopoulos
etal., 2012). The natural logarithm of “number of newspaper
reports + 1” is used to express the degree of media attention.
The higher the value, the higher the media attention.
Regardless of the tendency of the report, media reports
will attract stakeholders’ attention to the reported firms.
Therefore, we do not distinguish the content of media
reports further. Next, referring to Song and song (2015),
state-owned equity is calculated by dividing the number of
state-owned shares by the total number of shares.
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TABLE 2 Variable definition.

Variable symbol Definition

EDI Environmental information disclosure index

FEDI Financial environmental information disclosure index
NFEDI Non-financial environmental information disclosure index
Media Media attention

State State-owned equity

Size Firm size

ROA Return on total assets

Lev Asset-liability ratio

Growth Assets growth rate

Own5 Ownership concentration

IndPct Proportion of independent directors

4.2.3 Control variables

Following previous research (Lu and Abeysekera, 2014;
Kouloukoui et al., 2019; Luo et al., 2019; Wasara and Ganda,
2019), our control variables include firm size, return on total assets,
asset-liability ratio, assets growth rate, ownership concentration,
and proportion of independent directors. The definition and
calculation method of variables are shown in Table 2.

4.3 Estimation models and methods

We use the following estimation models for hypothesis
testing:

6
EDI, (FEDI, NFEDI) = B, + B, Media;, + Y y,Control, + &,

i=1

)

6
EDI, (FEDI, NFEDL,) = B, + B, State; + » y,Control, + &;

i=1

®)

EDI; (FEDI,,, NFEDIy,) = 8, + 8, Media; + B, State; +

By Media; *State; + Zf’:l y,Control, + &;; Where Media represents
the media attention, State represents state-owned equity, Control
represents the six control variables, p and y are the coefficient
estimates of these explanatory and control variables, respectively,
¢ represents the random disturbance term, i represents the
sample firm, and t represents the year.

As panel data were used, the Hausman test was conducted on all
models; the resulting p values are all less than 0.1, rejecting the
hypothesis of random effect. Therefore, this study adopts the fixed
effect model to perform regression analysis with the above three models.
Although the Hausman test supports the fixed effect model, it has a
strict assumption that the explanatory variables do not correlate with the
random disturbance term. It will lead to an endogeneity problem if this
assumption is not met. Here, we assume that the models in this paper
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Calculation method

The score of EDI that calculated in Section 4.2.1

The score of EDIF that calculated in Section 4.2.1

The score of EDINF that calculated in Section 4.2.1

Ln (number of newspaper reports+1)

Number of state-owned shares/total number of shares

Ln (total assets)

Net profit/average total assets

Total liabilities/total assets

(Total assets this year—total assets last year)/total assets last year
Number of shares of the top 5 shareholders/total number of shares

Number of independent directors/number of total directors

TABLE 3 Descriptive statistics of variables.

Variable Obs Mean Std. Dev Min Max
EDI 2,409 1.614 0.748 0.143 3.524
FEDI 2,409 0.806 0.388 0 1.833
NFEDI 2,409 0.808 0.445 0.143 1.714
Media 2,409 3.440 1.281 0.693 7.095
State 2,409 0.031 0.104 0 0.788
Size 2,409 22.600 1.332 20.083 26331
ROA 2,409 0.048 0.074 -0.674 0.430
Lev 2,409 0.401 0.194 0.059 0.843
Growth 2,409 0.119 0.209 -0.262 1.034
Own5 2,409 0.536 0.152 0.106 0.949
IndPct 2,409 0.362 0.091 0.114 0.714

satisfied the assumption that the explanatory variables are exogenous
and uncorrelated with the random disturbance term.

5 Empirical results
5.1 Descriptive statistics

Table 3 shows the descriptive statistics. EDI has mean, maximum,
and minimum values of 1.614, 3.524, and 0.143, respectively. This
indicates that the level of environmental information disclosure in
heavily polluting industries in China is much lower than the total score
of 4. The maximum value of FEDI was 1.833 and slightly higher than
that of NFEDI at 1.714. Generally, financial environmental information
is easier to disclose quantitatively. However, the average FEDI is lower
than that of NFEDI at 0.806 versus 0.808. Thus, firms may have a
slightly stronger tendency to disclose non-financial environmental
information.
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TABLE 4 Variable correlation coefficients.

EDI FEDI NFEDI Media State
EDI 1
FEDI 0.878*** 1
NFEDI 0.909*** 0.600*** 1
Media 0.257%* 0.148*** 0.302** 1
State 0.079** 0.095%** 0.052** 0.050** 1
Size 0.5130* 0.388*** 0.523%* 0.466* 0.165%**
ROA -0.046** -0.080*** -0.006 0.148** -0.0120
Lev 0.293%* 0.293* 0.237%* 0.128* 0.119*
Growth -0.175%%* -0.1590¢ -0.1540¢ 0.046** -0.041**
Own5 0.116%** 0.047** 0.154*%* 0.229*%* 0.232%%*
IndPct -0.089** -0.058** -0.101* -0.092** -0.1414%*

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10% levels, respectively.

TABLE 5 Regression results of Media and EDI.

Variables I II 111
EDI FEDI NFEDI
Media 0.0541*** 0.00755 0.0468***
(5.240) (1.264) (7.324)
Size 0.231%%* 0.0887*** 0.142%%*
(18.98) (12.10) (19.68)
ROA 0.242 0.125 0.122
(0.976) (0.871) (0.867)
Lev 0.294%* 0.277%%% 0.0174
(3.543) (5.813) (0.359)
Growth -0.312%* -0.153%%* -0.158%*
(-5.125) (-4.422) (-4.453)
Own5 -0.223** -0.162*** -0.0565
(-2.531) (-3.186) (-1.091)
IndPct 0.0555 0.0715 -0.0253
(0.391) (0.889) (-0.308)
Constant -3.894°0¢ -1.340%** -2.536*
(-15.22) (-8.592) (-17.03)
Observations 2,409 2,409 2,409
R-squared 0.378 0.244 0.382
Prob > F 0.0000 0.0000 0.0000

Note: ¢ statistics are in parentheses. ***, **, and * indicate statistical significance at the 1,
5, and 10% levels, respectively.

Next, the mean, maximum, minimum values, and standard
deviation of Media are 3.44, 7.095, 0.693, and 1.281, respectively.
This indicates that while media pays high attention to firms on
average, this attention varies substantially. Finally, the mean,
maximum, and minimum values of state-owned equity are 0.031,
0.788, and 0, respectively. Thus, state shareholding in heavily
polluting firms is relatively low and most of these firms are
private.
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Size ROA Lev Growth Own5 IndPct
1

-0.0290 1

0.483%* -0.395%%¢ 1

-0.086*** 0.375%* -0.1054%¢ 1

0.365%%* 0.147%* 0.0290 0.051%* 1

-0.183%%* -0.00100 -0.101%%* 0.076** 0.118%%* 1

5.2 Correlation test

Pearson correlation coefficients of variables are shown in
Table 4. Media is positively and significantly correlated with
EDI, FEDI, and NFEDI, at the 1% level. This indicates that firms
with high media attention have a higher level of environmental
information  disclosure, which preliminarily
Hypothesis 1. Next, State has significantly positive
correlations with EDI, FEDI, and NFEDI at the 1% level.

Thus, firms with a higher proportion of state-owned equity

supports

have a higher level of environmental information disclosure,
which preliminarily supports Hypothesis 2. Except for the
explained variables, the maximum coefficient between all
variables is 0.523. This indicates that there is no serious
multicollinearity between variables and our model is suitable
for further multiple regression analysis.

5.3 Regression analysis

5.3.1 Media and EDI

Columns I-IIT in Table 5 list the regression results of
Media with EDI, FEDI, and NFEDI, respectively. The R* of
the three models are 0.378, 0.244, and 0.382, respectively,
and the F statistic value is significant at the 1% level,
indicating that the model fits well. According to Column
I, Media is significantly and positively correlated with EDI at
the 1% level. This indicates that media attention has a
positive impact on environmental information disclosure.
The more media attention a firm receives, the higher the level
of its environmental disclosure. Thus, Hypothesis 1 is
supported.

However, after classifying the content of environmental
information, media attention only has a significant impact on
NEFEDI at the 1% level, but has no significant impact on FEDL
This indicates that the higher the media attention, the more firms
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TABLE 6 Regression results of State and EDI.

Variables I II 111
EDI FEDI NFEDI
State 0.225* 0.257% -0.0295
(1.725) (3.807) (-0.344)
Size 0.257*%* 0.0916%** 0.164***
(22.42) (13.22) (24.98)
ROA 0.418* 0.155 0.269*
(1.687) (1.078) (1.918)
Lev 0.267*** 0.264** 0.00348
(3.175) (5.526) (0.0706)
Growth -0.310%%* -0.149* -0.1617%*
(-5.026) (-4.289) (-4.399)
Own5 -0.246*** -0.195%** -0.0468
(-2.740) (-3.764) (-0.884)
IndPct 0.0798 0.100 -0.0296
(0.558) (1.246) (-0.355)
Constant -4.459%%* -1.396*** -3.046**
(-18.45) (-9.420) (-22.46)
Observations 2,409 2,409 2,409
R-squared 0.373 0.247 0.369
Prob > F 0.0000 0.0000 0.0000

Note: ¢ statistics are in parentheses. ***, **, and * indicate statistical significance at the 1,
5, and 10% levels, respectively.

are inclined to improve their disclosure of non-financial
environmental information. One possible explanation is that
firms with high media attention are under high social
pressure, which prompts them to disclose more environmental
information. However, such disclosure is a passive behavior; its
purpose is not to improve the environmental responsibility and
rather show off their environmental responsibility. Since
financial information is difficult to fabricate in a short time,
firms will respond to media attention by disclosing more non-
financial information without substance.

5.3.2 State and EDI

Columns I-IIT in Table 6 list the regression results of State
with EDI, FEDI, and NFEDI, respectively. The R* of the three
models are 0.373, 0.247, and 0.369, respectively, and the F
statistic value is significant at the 1% level, indicating that the
model fits well. According to Column I, State is positively and
significantly correlated with EDI at the 10% level, indicating that
state-owned equity has a positive impact on environmental
information disclosure. Firms with higher state-owned equity
perform better at environmental information disclosure. Thus,
Hypothesis 2 is supported.

Comparing the content of environmental information in
columns II and III shows that state-owned equity only has a
positive and significant impact on financial environmental
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TABLE 7 Regression results of Media, State, and EDI.

Variables I II 111
EDI FEDI NFEDI
Media 0.0566*** 0.00883 0.0479***
(5.459) (1.469) (7.537)
State 0.285** 0.268** 0.0189
(2.091) (3.844) (0.213)
Media*State -0.178** -0.0401 -0.139**
(-2.015) (-0.894) (-2.479)
Size 0.228*** 0.0872%* 0.141%**
(18.82) (11.94) (19.56)
ROA 0.222 0.123 0.104
(0.893) (0.855) (0.739)
Lev 0.288*** 0.268** 0.0211
(3.457) (5.600) (0.433)
Growth -0.305*** -0.148*4** -0.157***
(-5.007) (-4.265) (-4.398)
Own5 -0.252¢** -0.195*** -0.0525
(-2.814) (-3.769) (-1.001)
IndPct 0.0979 0.104 -0.0151
(0.691) (1.293) (-0.184)
Constant -3.837*** -1.299*** -2.519*
(-15.03) (-8.352) (-16.92)
Observations 2,409 2,409 2,409
R-squared 0.380 0.248 0.384
Prob > F 0.0000 0.0000 0.0000

Note: ¢ statistics are in parentheses. ***, **, and * indicate statistical significance at the 1,
5%, 5%, and 10% levels, respectively.

information disclosure at the 1% level; the impact on non-

financial ~environmental information disclosure is not
significant. This indicates that the higher the proportion of
state-owned equity, the higher the disclosure level of financial
environmental information. One possible explanation is that
state-owned equity has governance effects on firms as the
state-backed shareholders’ supervision internally pressures
firms to bear social responsibilities, which internally drives
firms’ pro-environmental behavior. Therefore, firms are more
active in fulfilling their environmental responsibilities. Moreover,
rather than just making superficial as under media attention, they
will disclose more financial information that cannot be easily

manipulated to distinguish themselves from other firms.

5.3.3 Media, state, and EDI

Table 7 incorporates Media, State, and their interaction into
the same regression model for testing. To reduce the
multicollinearity between State and State*Media as well as
between Media and State*Media, Media and State have been
centralized before the regression. The R® of the three models are
0.380, 0.248, and 0.384, respectively, and the F statistic value is
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TABLE 8 Robustness test.

Variables Robustness test I
EDI FEDI NFEDI EDI
Media 0.0258** 0.0087 0.0404* 0.0607***
(1.979) (1.030) (4.475) (5.575)
State 0.344* 0.277*** 0.0045 0.122**
(2.896) (3.769) (0.0479) (2.475)
Media*State -0.117 -0.0358 -0.101 -0.0773***
(-1.536) (-0.559) (-1.261) (-2.622)
Observations 2,409 2,409 2,409 2,409
R-squared 0.566 0.245 0.372 0.378
Prob > F 0.0000 0.0000 0.0000 0.0000

significant at 1% level, indicating that the model fits well.
According to Column I, the coefficient of Media and State is
positive and significant at the 1% and 5% levels, respectively.
Meanwhile, the coefficient of State*Media is negative and
significant at the level of 5%, implying a substitution effect
between Media and State. That is, media attention is more
likely to play a supervisory role when the proportion of state-
owned equity is low. By contrast, a higher proportion of state-
owned equity already plays a sufficient internal supervisory
function; then, the additional effect of media attention may not
be obvious. That is, high state-owned equity can weaken the
positive effect of media attention on corporate environmental
information disclosure. Thus, Hypothesis 3 is supported.

Again, comparing the indicators of environmental
information in columns IT and III shows that the substitution
effect of media attention and state-owned equity exists only in
non-financial environmental information disclosure. This may be
because during the measurement, recording, and disclosure of
financial information, firms must comply with accounting
standards. Consequently, the space for manipulation is limited.
Meanwhile, the disclosure of non-financial environmental
information is more flexible. This information includes written
descriptions, such as policy introductions and system descriptions
as well as charts or pictures; these can be easily controlled by firms.
When the proportion of state-owned equity is low, firms that
receive more media attention will more actively disclose
environmental information under public pressure. However, as
manipulating financial environmental information is difficult,
firms will tend to avoid including monetized data that are
difficult to fake. Instead, firms will choose to disclose more
non-monetary environmental data that is descriptive, non-
substantive, and easily manipulable. Therefore, the substitution
effect of state-owned equity and media attention is mainly reflected
in non-financial environmental information.

In addition, firm size, ROA, and leverage are positively
related to EDI, indicating that firms with large size, strong
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Robustness test I1I

FEDI NFEDI EDI FEDI NFEDI
0.0096 0.0513*% 0.0552%% 0.0079 0.0474%%%
(1517) (7.723) (5.305) (1315) (7.423)
0.0953*%* 0.0280 0.284** 0276 0.0102
(3.709) (0.858) (2.028) (3.851) (0.112)
-0.0257 -0.0521%* 0.173* -0.0360 -0.138*
(-1.641) (-2.542) (-1.942) (-0.796) (-2.445)
2,409 2,409 2,079 2,079 2,079
0245 0.381 0377 0.246 0381
0.0000 0.0000 0.0000 0.0000 0.0000
profitability, and high leverage are more active in
environmental disclosure. The empirical results are

consistent with the existing literature. Large-scale companies
have a higher quality of environmental information disclosure
due to their rich experience (Lee, 2017). Profitable firms have
more environmental governance capital, and thus, are more
capable of providing a high level of environmental information
disclosure (Qiu et al., 2016). Firms with high leverage also tend
to disclose high-quality environmental information in order to
reduce information asymmetry and capital cost (Park and Peng,
2013).

In contrast, growth rate and ownership concentration are
negatively related to EDI, indicating that firms with rapid
growth and concentrated ownership are more passive in
environmental information disclosure. The explanation for
the results is that fast-growing firms do not have enough
energy for environmental

management, and majority

shareholders and management generally lack the
enthusiasm to undertake environmental governance (Chen
et al., 2021). The empirical results are consistent with our

expectations.

5.4 Robustness test

To ensure the reliability of our findings, we conducted the
following robustness tests. First, the natural logarithm of
“number of network reports + 1”7 was used to measure the
explanatory variable Media Attention. Second, the dummy
variable “whether state-owned enterprises” was used to
replace the variable State-owned Equity. Finally, we
performed repeatability test on the remaining samples after
randomly deleting some samples. The results of the above tests
showed that our findings qualitatively remained the same,
indicating that our research is robust. The results of the

robustness test are shown in Table 8.
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6 Conclusion and limitations
6.1 Conclusion
This study empirically examines the influence of media

equity
information disclosure using data on A-share heavily polluting

attention and  state-owned on environmental
firms in the Shanghai and Shenzhen stocks markets from 2015 to
2019. Our empirical results are as follows:

First, media attention can play an external supervisory role in
corporate environmental information disclosure. However, this
supervision only seems effective for non-financial environmental
information and the effect on financial environmental
information is not obvious. This may be because compared
with  financial environmental information, which is
constrained by accounting standards, the disclosure of non-
financial environmental information is more arbitrary,
subjective, and manipulatable. Therefore, under external
pressure such as media opinion and public pressure, firms will
then choose to manipulate non-financial environmental

information and disclose more information with no
substantive content.

Second, state-owned equity plays an internal governance role
in the disclosure of enterprise environmental information. Firms
with a high proportion of state-owned equity have a higher level
of environmental information disclosure, which is mainly
reflected in financial environmental information. This shows
that the

shareholders, they will have the internal driving force of

when firms are under supervision of state
environmental responsibility and the urge to take more
fulfill  their

responsibilities, rather than just superficial efforts in text. The

substantive ~ measures  to environmental
results showed the heterogeneity of the impact of media attention
and state-owned equity, as different supervision mechanisms, on
corporate environmental information disclosure.

Third, media attention and state-owned equity supervise
corporate  environmental responsibility externally and
internally in firms, respectively; importantly, the two have a
substitution effect on environmental information disclosure,
which is mainly reflected in non-financial information
disclosure. When the proportion of state-owned equity is low,
supervision from state-owned shareholders is insufficient, and
the level of environmental information disclosure is low. Then,
when these firms receive high media attention, they will actively
disclose environmental information, especially non-financial
information, to improve their “green” image. Meanwhile,
when the proportion of state-owned shares is high, the
supervision from state-owned shareholders induces firms to
pay more attention to environmental information and
responsibilities. Therefore, greater media scrutiny has no
apparent effect on improving the environmental information
disclosure and cannot further strengthen the firms’ motivation

regarding disclosures. The results imply the substitution effect of
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media attention and state-owned equity on environmental
information disclosure.

6.2 Limitations

There are still some problems worth further discussion in
this research, mainly in the following three aspects: Firstly, in
terms of the influence mechanism of media attention and state-
owned equity on corporate environmental information
disclosure, in addition to the moderator factors discussed in
this paper, there may be some mediating factors that need
further study. Second, in terms of sample selection, the research
samples in this paper only include polluting firms. Non-
should
responsibilities, and the study needs to expand research
samples in the future. Third, the fixed effect model has
several limitations, and it may not actually be the best

polluting firms also undertake environmental

method in this paper, which may cause endogeneity
problems. Instrumental variables can be considered to deal
with endogeneity issues in the future.

7 Suggestions

First, the government should allow media to fully leverage
their external supervisory role, and use media to increase the
pressure on firms to fulfill their environmental responsibilities.
should be authentic,
independent, and fair. Furthermore, there should be more

However, media reports reliable,
attention on firms’ practical and effective environmental

responsibility  behaviors/efforts to prevent them from
greenwashing with empty slogans, and guide investors to pay
attention to firms’ substantive environmental performance.

Second, state-owned equity is a suitable supervision
mechanism for environmental information disclosure. Firms
should give full play to the role of state-owned shareholders
in corporate governance. State-owned firms should set an
example of environmental responsibility and guide other firms
to perform environmental responsibility better.

Third, environmental accounting standards should be
further improved and environmental information disclosure
standards should be clarified to improve the standardization
of environmental information disclosures. Enhancing the
comparability of environmental information across firms is
vital to reduce discretion and subjectivity in environmental
information disclosures.

Last, firms should improve the level of environmental
information disclosures according to their own characteristics.
Firms with a low level of state-owned equity should focus on
improving the construction of environmental protection
facilities, increasing R&D and pollution-control investments,
and effectively improving their substantive environmental
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performance. Meanwhile, firms with a high degree of state-
owned equity participation should work on publicizing their
pro-environmental efforts and actively disclose their
environmental management information through their official
website or press conferences; this will help enhance the social
recognition of their corporate environmental responsibility

efforts.
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