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Does environmental information
disclosure drive corporate
sustainable growth? A new insight
into U-shaped relationship

Jinsong Zhang* and Mengmeng Wang

Accounting School, Harbin University of Commerce, Harbin, China

Due to the increasing rate of economic development and the increasingly serious
problem of environmental degradation, environmental information disclosure
has become an important basis for promoting carbon peaking and carbon
neutrality, and an important way for enterprises to carry out green governance
to achieve sustainable development. This study uses empirical research methods
to analyze the relationship between environmental information disclosure and
corporate sustainable growth in the context of green governance using panel
data of Chinese A-share listed companies in Shanghai and Shenzhen from 2012 to
2021. The empirical tests conclude that there is a U-shaped relationship between
environmental information disclosure and corporate sustainable growth, which
decreases and then increases, and the U-shaped relationship is transmitted
through innovation inputs. The U-shaped relationship between environmental
information disclosure and corporate sustainable growth is weakened by firm size
and enhanced by equity incentives. In addition, further group analysis reveals that
the above U-shaped relationship is more significant in non-state enterprises than
in state-owned enterprises.

green governance, environmental information disclosure, corporate sustainability,
innovation inputs, U-shaped relationship

1. Introduction

The United Nations Framework Convention on Climate Change (UNFCCC) and the Paris
Agreement has come to an agreement on the principles and goals of the international community
to jointly address climate change, requiring all parties to work toward limiting temperature rises
to 1.5°C based on the principle of common but differentiated responsibilities. However, the
global response to climate change still faces many challenges. The 27th Conference of the Parties
to the United Nations Framework Convention on Climate Change (COP27) is held in Sharm El
Sheikh, Egypt, on November 6, 2022. China anticipates that COP27 will advocate that all parties
translate their national autonomous contribution targets into solid actions, fully and accurately
implement the principles and goals of the UNFCCC and the Paris Agreement, make significant
progress on the adaptation and financing issues that most concern developing countries, and
promote the creation of a fair, reasonable, cooperative, and win-win global green governance
system to address climate change. The Chinese government has aggressively transformed its
method of governing, put the green idea into practice, and elevated green governance to a
prominent position in light of the current historical context. Enterprises, the primary cause of
environmental concerns, must pay attention to environmental issues and carry out their
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obligations for environmental governance in addition to using social
resources and generating income for society. Environmental
information disclosure is viewed by many nations as an essential tool
for enhancing the execution of company green initiatives and creating
corporate green governance systems, and it has slowly evolved into a
development trend for global responsible governance. Environmental
information disclosure now fully expresses many market participants’
rights to know about environmental pollution and to take part in
environmental governance, making it not only a crucial part of
enterprises’ own green governance activities but also a crucial way for
the outside world to understand enterprises.

Academics have begun to focus primarily on the study of
environmental information disclosure in this backdrop. On the one
side, researchers have dug into the variables that affect how
environmental information is disclosed. According to the Xin et al.
(2020), a random effects regression analysis of manufacturing
enterprises revealed ownership structure, debt level, industry type,
and firm size as significant determinants of environmental information
disclosure. The average age of executives and executive excess
remuneration, respectively, might favorably enhance environmental
information disclosure, as per research by Ma et al. (2019) and Li et al.
(2019). In addition to these, stringent external environmental
legislation, media attention, and political factors all increase
environmental information disclosure (Garcia-Sanchez et al., 2013;
Wang, 2020; Zheng et al., 2020). On the other side, environmental
information disclosure has had some economic consequences for
companies as a voluntary instrument for environmental regulation,
however research on this topic is conflicting. Odriozola and Baraibar-
Diez (2017) found by analysis that environmental disclosure has a
significant impact on corporate reputation. The argument in support
of environmental information disclosure is that it can persuade
non-compliant corporations to reduce emissions by reorganizing their
capital elements and upgrading their energy structure, which will have
a favorable influence on their businesses’ economies (Li et al., 2019;
Wang L. et al.,, 2020; Wang S. et al., 2020; Yongliang et al., 2020; Daqian
etal, 2021). Under the opposite viewpoint, environmental disclosure
has an offsetting impact on corporate performance since it increases
the expense of environmental management and drives investors to
respond negatively (Yang et al., 2020) which is detrimental for
corporate development (Jia and ZhongXiang, 2022). Pedron et al.
(2020) even argue that environmental information disclosure is
irrelevant to accounting returns due to the short duration. A review
of the existing literature reveals that existing studies on the economic
consequences of environmental disclosure remain highly
controversial, and exploring the potential mechanisms of their
different effects is still of significant academic value. In view of this,
this paper proposes a nonlinear relationship between environmental
disclosure and sustainable corporate growth and examines the
transmission mechanism of innovation inputs.

In accordance with the theory of sustainable development,
development is not just a financial preoccupation, and economic
growth that exclusively focuses on production value cannot grasp the
essence of development. Based on the idea, economic development
must be carried out while ensuring environmental protection, ongoing
resource utilization, and perpetual coordination between the
economy, environment, and resources. In January 2016, the United
Nations officially launched the 2030 Agenda for Sustainable
Development, which involves three dimensions of sustainable

Frontiers in Ecology and Evolution

10.3389/fevo.2023.1189052

development-the environmental dimension, the social dimension, and
the economic dimension. In the context of advocating sustainable
development, it is of considerable theoretical and practical value to
study how to use environmental information disclosure as an
important vehicle for the environmental governance dimension,
which in turn has an impact on corporate sustainable growth. Dameng
etal. (2021) concluded that environmental information disclosure is
a signal to uphold environmental responsibility after examining how
environmental information disclosure affects sustainability from the
standpoint of green innovation, which makes it easier for businesses
to raise capital and, as a result, promotes corporate green innovation.
However, this perspective is not comprehensive in studying corporate
sustainable growth, and environmental information disclosure not
only conveys positive information to the market, but also generates
negative impacts that are detrimental to corporate sustainable growth,
such as increased disclosure costs and exposure of environmental
management deficiencies, which are not discussed in existing studies.
This paper argues that the relationship between environmental
information disclosure and corporate sustainable growth is more
complex and non-linear in nature. In order to fill the gap of the
existing studies, this study aims to verify that there is a complex
U-shaped relationship between environmental information disclosure
and sustainable corporate growth in a sample of a-share listed
companies in Shanghai and Shenzhen from 2012 to 2021, which first
decreases and then increases. We also examine the mediating role of
innovation investment in this relationship and the moderating role of
firm size and equity incentives, and further compare the differences
in the U-shaped relationship between state-owned and non-state-
owned firms.

This research provides three contributions to previous literature.
First of all, it fills a gap in the investigation of the influence on
corporate sustainable growth that merits additional investigation in
the existing research on the economic consequences of environmental
information disclosure, which is primarily focused on short-term
economics and the conclusions are highly contentious. In order to
explain the conflicting phenomena of economic effects in earlier
studies and to render the research findings more in line with objective
reality, this study suggests a more intricate U-shaped link between
environmental information disclosure and corporate sustainable
growth. In contrast to previous recent studies that use questionnaires
or single indicators to do this, this research uses content analysis to
quantify environmental information disclosure and updates the
scoring technique to give new variable measures (Ricky et al., 2022).
Secondly, the mechanism of the non-linear relationship between
environmental information disclosure and corporate sustainable
growth is further explored, which extends the understanding of
existing studies on the path of the role of environmental information
disclosure. It is clarified that the U-shaped relationship arises because
of the reciprocal effects of environmental information disclosure on
the strengths and weaknesses of firms. It is also found that innovation
inputs are the main transmission factor of this relationship, i.e., the
U-shaped effect of environmental information disclosure on
innovation inputs and then the positive linear effect of innovation
investment on corporate sustainable growth is the key to the total
U-shaped effect. In addition, based on the above study, firm size and
equity incentives are included in the analysis framework to reveal the
differential factors affecting the U-shaped effect of environmental
information disclosure on corporate sustainable growth. This allows
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companies to comfortably implement environmental disclosure
strategies in different contexts. Finally, China is a significant actor in
international environmental governance whereas previous studies are
biased toward industrialized nations. The world’s largest developing
country is China. This study employs Chinese firms as its research
sample in order to enhance the theoretical framework of
environmental information disclosure in the Chinese setting. When
it comes to environmental governance, other developing countries can
use the study’s conclusions as a guide.

2. Mechanistic analysis and
hypotheses

2.1. The relationship between
environmental information disclosure and
corporate sustainable growth

The “Environmental Information Disclosure Measures,” which
outlined legal requirements for environmental information disclosure
at the enterprise and governmental levels, were made public by China’s
Environmental Protection Bureau (EPA) in 2007. This marked an
informational stage in China’s pollution control and green governance
of corporate transformation. Corporate environmental information
disclosure, in contrast to general information disclosure, refers to the
practice of releasing and accepting public oversight of the
environmental impacts and environment-related performance data
caused by an enterprise’s production and operation process. The
society is informed in a genuine manner about the enterprise’s
environmental policies, aims, environmental inputs, environmental
liabilities, environmental benefits, etc. Environmental information
disclosure is a powerful tool for companies to demonstrate their
commitment to green governance. It also serves as a crucial foundation
for the practice of sustainable development, the promotion of carbon
peaking, and the advancement of carbon neutral activity.

According to signaling theory, Hepei and Zhangbao (2022) show
that negative news exposed by environmental information will
damage the producer’s reputational image leading to increased
production costs, but with the strengthening of environmental
management, it will prompt firms to take the initiative to optimize
resource allocation and enhance green total factor productivity, which
is beneficial to corporate sustainable growth. So, depending on the
level of environmental management, environmental information
disclosure may have positive or negative effects on industrial green
growth, ultimately leading to a U-shaped or inverted U-shaped
nonlinear effect. This paper argues that there exists a U-shaped link
between environmental information disclosure and the sustainable
growth of firms. The increase in the cost of environmental information
disclosure leads to the ban on the corporate sustainable growth, when
the higher the level of environmental information disclosure, the
worse the corporate sustainable growth. From another angle, however,
the resource advantage makes environmental information disclosure
and corporate sustainable growth positively correlated, the higher the
level of environmental information disclosure, the stronger the
corporate sustainable growth.

The gains of environmental protection, according to conventional
neo-classical economists, must necessarily be offset by higher private
costs for industries and decreased competitiveness. Increasing societal
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benefits will inevitably come at the expense of manufacturers since
environmental protection activities try to internalize harmful
environmental externalities, and the resulting implied offsetting
relationship will negatively affect development (Ricky et al., 2022). The
externalities, particularly the negative externalities, that define
environmental information is connected to the detrimental effects of
environmental information disclosure on corporate sustainable
growth. When corporations disclose environmental data, the public is
simultaneously exposed to the results of environmental management
and environmental harm. Numerous sectors with significant energy
consumption and pollutant emissions have had detrimental effects on
China’s environment (Tao et al., 2020). Environmental management
flaws and environmental damage fines will almost certainly negatively
impact a company’s reputation, which is bad for business growth.
Additionally, the incentive of environmental information disclosure
forces companies to change their original optimal production resource
allocation, which increases the investment in environmental
management and adds additional operating costs and economic
burdens to companies (Bing et al., 2020), while sacrificing other
projects with more investment potential and increasing opportunity
costs (Lijun et al., 2021), which is prone to resource misallocation due
to economic risks and inhibits corporate sustainable growth.

Different from the study previously given, a number of theories
explain the encouraging effect of environmental information
disclosure on the corporate sustainable growth. First of all, according
to the theories of signal transmission, the disclosure of environmental
information by businesses to the public and many investors is a sort
of green governance signal. It has the ability to concurrently intervene
in a variety of investments and financing decisions made by investors,
financial institutions, and other stakeholders (Yu et al., 2018).
Leveraging resources derived through public trust may help achieve
first-mover advantage, increase barriers to market entrance (Ricky
et al, 2022), improve market performance, and promote
environmental company development (Ricky et al., 2022). The
external governance pressures that businesses experience causes them
to actively disclose environmental information in a way that more
closely aligns with public expectations. This improves market
competitiveness and increases corporate green goodwill. Finally,
environmental information disclosure is a policy requirement put
forward by the government to polluting enterprises, and the
transmission of environmental information can improve the
government’s recognition of the enterprise. The higher the
government’s recognition of the enterprise, the stronger the
government protection faced by the enterprise’s development, the
easier it is to obtain government support for relevant planning
approval procedures as well as development measures, and the
business risks of the enterprise are mitigated, which likewise promotes
the corporate sustainable growth.

Environmental information disclosure does have some inhibitory
effects on corporate sustainable growth, but the benefits it receives in
terms of resources are growing. As environmental information
disclosure increases, the impact of the latter will gradually outweigh
the former, having different effects on businesses’ ability to develop
sustainably. Consumers and investors are unable to judge businesses
fairly when they provide less environmental information (Ricky et al.,
2022), which may lower the ease of financing and social trust of
businesses, drive up expenses, and lessen the effectiveness of resource
allocation. However, the agency issue in the management process is
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decreased, information asymmetry’s negative effects are significantly
lessened, and the advantage of resource acquisition gradually grows
as the degree of environmental information disclosure increases. The
space for the inhibitory impact to operate is now progressively
shrinking, the inhibitory effect is being mitigated, and the promotion
effect is becoming progressively more pronounced (Xiaoling et al.,
2023). When environmental information disclosure reaches a high
level, strong environmental governance signals can be sent, corporate
reputation and image are stable, and it is easier to capitalize on investor
confidence to get more outside investment and financing benefits.
Disclosure of environmental information is becoming more important
in encouraging the corporate sustainable growth. In conclusion, the
U-shaped impact of environmental information disclosure on the
corporate sustainable growth is caused by the inhibitory effect, which
predominates when the level of environmental information disclosure
is small, and the promoting effect, which takes the lead when the level
of environmental information disclosure is large. This conclusion is
based on the superposition of the two effects. As a result, the following
hypothesis is put forth:

HI: Environmental information disclosure and corporate
sustainable growth have a U-shaped relationship.

2.2. The mediating effect of innovation
inputs on the relationship between
environmental information disclosure and
corporate sustainable growth

For enterprises, technical innovation is the key to development,
and the environmental information disclosure has the dual effects of
crowding out innovation inputs and fostering them (Ricky et al.,
2022). The few resources are a reflection of the crowding out effect that
environmental information disclosure has on innovation inputs.
Businesses will strengthen their environmental management
investments, scale up their environmental protection investments, and
control and reduce pollutant emissions in order to quickly meet local
governments’ regulatory requirements in the short term and avoid
facing legal repercussions (Qinglin and Huagqi, 2022). The competitive
cash flow impact will result in a crowding out effect on innovation
inputs (Ricky et al., 2022). Environmental information disclosure,
however, may also help to mitigate harmful elements in the innovation
process and encourage innovative inputs as a powerful corporate
governance device (Jiang et al., 2021). The firm, as an organization
entrenched in the resource dependency relationship, has the problem
of resource constraint, which indicates that the enterprise survival
depends on its capacity to acquire external resources, according to the
study of resource dependence theory. The cumulative effect of
environmental information disclosure can strengthen the capacity of
the company to acquire resources, enhance the enterprise’s desire to
innovate, and boost stakeholders’ general impression of the enterprise
(Ricky et al., 2022). It is challenging for the public to properly
comprehend environmental information due to low levels of
environmental information dissemination, and at this point, the
crowding-out effect on innovation inputs is greater than the
promotion effect, making environmental information disclosure
unfavorable to enterprise innovation investment. When environmental
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information disclosure is at a medium to high level, the promotion
effect gradually appears, promoting the level of innovation inputs to
increase. Therefore, the inputs in innovation by businesses displays a
trend of dropping and then growing when environmental information
disclosure changes from a low to high degree. Thus, the following
hypothesis is put forth:

H2: The relationship between environmental information
disclosure and innovation inputs is U-shaped.

The Theory of Economic Development, J. Schumpeter’s Ger-man-
language treatise from 1912, was the first to discuss innovation.
He contends that internal factors, chief among them innovation, are
what cause the capitalist system to disrupt the preexisting equilibrium
and achieve the new one. Innovation inputs and outputs may aid
businesses in gaining long-term competitive advantages and are
crucial to their growth. According to the analysis of innovation theory,
firms, as micro-component units of macro-economy, inputs in
technological innovation can improve the original production
efficiency and production technology, forming an innate competitive
advantage and intangible resources with path dependency (Yujuan
and Lu, 2022), and contribute to the corporate sustainable growth. In
addition, the increase in innovation inputs will also send positive
signals to the market, raise investors” expectations for the development
of the firm, and reduce financing constraints (Ricky et al., 2022). Thus,
it is clear that innovation investment has a positive impact on the
corporate sustainable growth.

The crowding out effect will lower the innovation inputs and
impede the corporate sustainable growth, according to the study
above, when the environmental information disclosure is at a low
level. The reputation advantage plays a role when the amount of
environmental information disclosure is at a medium-high level, and
the favorable resources encourage businesses to invest in innovation,
which also encourages corporate sustainable growth. In other
words, the U-shaped correlation between environmental disclosure
and corporate sustainable growth is a consequence of the U-shaped
effect of environmental disclosure on innovation inputs, which in turn
has an impact on corporate sustainable growth. On the basis of this,
the following hypothesis is put forth:

H3: The
information disclosure and corporate sustainable growth is

U-shaped association between environmental

mediated by innovation inputs.

2.3. The moderating effect of firm size on
the relationship between environmental
information disclosure and corporate
sustainable growth

Depending on their own resources and capacities, businesses have
vastly varying responses to the dual implications of environmental
information disclosure on corporate sustainable growth. Firm size is
the core index to de-scribe the amount of enterprise resources and
ability, which determines the degree of response of corporate
sustainable growth to the effect of environmental information
disclosure. The higher the scale of listed firms compared to small
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businesses, the greater the influence of their business practices on
society (Ricky et al., 2022), and they are more likely to attract public
notice and become the subject of government regulation (D’Amato
and Falivena, 2020). Therefore, enterprises must actively address
stakeholder
responsibility in order to secure exclusive investment from

demands and expectations for environmental
stakeholders to support sustainable growth of companies (Cheng
et al, 2021). In order to gain and keep the legitimacy of operation,
more and better environmental information might be published in
order to win over stakeholders (Acabado et al., 2020). As a result, the
cost of environmental information disclosure increases with firm size,
but larger enterprises are also better equipped to minimize marginal
cost due to the scale impact of resource utilization, which lessens the
deterrent effect of cost growth on sustainable development. For the
promotion effect, once a large-scale enterprise with a good reputation
is formed, social evaluation will be relatively stable (Yusof et al., 2020),
making the positive halo effect of the reputation of a large enterprise
less effective than that of a small enterprise. The promotion impact of
environmental information disclosure on the long-term development
of businesses is diluted the higher the degree of environmental
information disclosure, the smaller the marginal benefit of good
reputation in bigger organizations.

To sum up, when environmental information disclosure is below
the threshold, the higher cost forces businesses to use resources to create
scale advantages to lower marginal costs and mitigate the detrimental
effects of environmental information disclosure on the long-term
sustainability of their operations. When environmental information
disclosure is above the threshold, as the degree of environmental
information disclosure increases, the development-related resources
obtained by the halo effect generated by good reputation of small-scale
enterprises have more marginal compensation effect on the disclosure
cost. At this time, the promotion of corporate sustainable growth is
furthered by the function that environmental information disclosure
plays. Based on this, the following hypothesis is proposed:

H4: The
information disclosure and corporate sustainable growth is

U-shaped relationship between environmental

negatively moderated by firm size.

2.4. The moderating effect of equity
incentives on the relationship between
environmental information disclosure and
corporate sustainable growth

Research on equity incentives is a current topic in several disciplines,
including management and economics, and has an increasingly
prominent role and place in the capital markets. As a corporate incentive,
equity incentives will result in the management benefit encroachment
impact and benefit synergy effect. The compensation received cannot
cover the cost of disclosure when the level of environmental information
disclosure falls below the threshold, which hinders the corporate
sustainable growth. When management equity incentive grows and
control rights are acquired, the monitoring role of businesses in relation
to management weakens. The demand for reputation and exercise profit
will cause the management benefit encroachment effect and exacerbate
the inhibition effect of environmental information disclosure on the
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management benefit encroachment effect if the management does not
meet the exercise conditions to promote the corporate sustainable
growth through their duty responsibility and diligence.

The increase in equity incentive will prevent the conflict of interest
resulting from the unreasonable distribution of residual control and
residual income caused by incomplete contracts when environmental
information disclosure is higher than the threshold (Umeair et al.,
2021). The compensation of stakeholders’ resources generated by good
reputation covers the cost of disclosure and promotes the corporate
sustainable growth. Equity incentives provide a connection between
management’s interests and the enterprise’s long-term worth in this
situation (Xu, 2019). It will boost management’s motivation and
decrease their self-interest (Jones et al., 2019). Additionally, it
encourages businesses to meet their environmental obligations
through green governance and to make financial and economic
decisions that support corporate sustainable growth (Zhao and Lin,
2020). Therefore, the “benefit synergy” effect improves the
contribution of environmental information disclosure to encouraging
t corporate sustainable growth when the environmental information
disclosure is higher than the threshold value.

In conclusion, the rise in equity incentive exacerbates the negative
impact of environmental information disclosure in corporate
sustainable growth when it is below the threshold. The greater the
equity incentive when the environmental information disclosure is
over the threshold, the greater the beneficial impact of environmental
information disclosure on corporate sustainable growth. On the basis
of this, the following hypothesis is suggested.

H5: The
information disclosure and corporate sustainable growth is

U-shaped association between environmental
positively moderated by equity incentives.

In summary, the conceptual model of this paper is shown in

Figure 1.

3. Data and empirical model
3.1. Data collection and the sample

This paper takes the 2012-2021 Shanghai and Shenzhen A-share
listed companies as the initial sample, and excludes the delisting
warning sample companies (ST and *ST). To avoid the effect of
extreme values, the sample firms were subjected to a one-percent
tailing. The websites of the Shanghai and Shenzhen stock exchanges,
annual reports of listed companies, independent corporate social
responsibility reports, sustainability reports, and environmental
reports are used to gather environmental information disclosure data
for listed companies. The CSMAR database provided the financial
data. Finally, from this article, 19,207 samples of data were gathered.

3.2. Definition of main variables
3.2.1. Dependent variable: corporate sustainable
growth

Corporate sustainable growth. Robert C. Higgins, an American
finance expert, proposed the sustainable growth model in 1977, which
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Innovation inputs
Linear
U-shape H2 H3
Environmental Information Disclosure Corporate sustainable growth
H1
U-shape
Further
H4 H5 Analysis
Firm size Equity Incentives Nature of ownership
FIGURE 1
Conceptual model of the main research content.

introduced the sustainable growth issue from qualitative analysis to
quantitative analysis. However, many experts and scholars have taken
a negative attitude toward this model, arguing that the assumptions of
the model are too harsh and not in line with the actual operating
conditions of enterprises. Therefore, many scholars have tried to
change the assumptions or relax the basic conditions to make it more
consistent with the actual situation of enterprises. Among them, the
most typical one is the static and dynamic model of sustainable growth
proposed by James-C-Van Horne in 1988 (Burger and Hamman,
1999).The Van Horn and Higgins sustainable growth models are the
most often used methods for evaluating a corporate sustainable
growth. Although simple and straightforward, the Higgins sustainable
growth model is poorly matched with the business environment of
enterprises and ignores their dynamic growth. The Van Horn
sustainable growth static model is used to construct the sustainable
growth index of enterprises, which measures the sustainable growth
capability of listed companies. The specific calculation is as follows:
Sustainable growth rate = net sales margin * asset turnover *

*

ending equity multiplier * earnings retention rate/(1 - net sales

margin * asset turnover * ending equity multiplier * earnings

retention rate).

3.2.2. Explanatory variable: environmental
information disclosure

Environmental information disclosure. While earlier researchers
measured environmental information disclosure by the total number
of sentences or even words related to environmental information in
the annual report, studies related to environmental information
disclosure have recently measured environmental information
disclosure by the content and extent of environmental disclosure of
enterprises (Mendes et al., 2018; Fonseka et al., 2019; Tadros and
Magnan, 2019). Based on the nine environmental information
contents of “the State encourages voluntary disclosure of enterprises”
in Chinas Environmental Information Disclosure Measures (Trial),
the dis-closure criteria of listed companies’ environmental information
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disclosure guidelines [Supervision (2008) No. 18] and listed
companies’ environmental information disclosure guidelines (2010
Draft for Public Opinions) published by Shanghai Stock Exchange, as
well as the annual reports of listed companies, The sample businesses’
environmental information disclosure material is broken down into
the following five categories for score evaluation: (1) environmental
management disclosure; (2) environmental liability disclosure; (3)
“)

environmental performance and governance disclosure; and (5)

environmental regulation and certification disclosure;
information on the carrier of environmental information disclosure.

The details of the assignment are displayed in Table 1, and once
the five indicators of each firm are evaluated and added together, the
score of environmental information disclosure of each sample
company is determined. We first calculate the maximum possible
score of environmental information disclosure for each sample
company, which is 42. The actual score of environmental information
disclosure for the company is then divided by the maximum possible
score of environmental information disclosure in order to reflect the
level of environmental information disclosure of various companies.
The degree of environmental information disclosure increases with a

higher score. The following is the calculating formula:

EID = EIDi Score / Highest EID Score.

EIDi is the environmental information
disclosure of the i — th enterprise.

3.2.3. Mediating variable: innovation inputs
Innovation inputs. The logarithm of Innovation investment
amount, the ratio of R&D investment to total assets, and the ratio
of R&D investment to primary business income are the three
metrics currently used to quantify innovation investment
(Jingchang et al., 2021). Because of several reasons, including

frontiersin.org


https://doi.org/10.3389/fevo.2023.1189052
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org

Zhang and Wang

TABLE 1 Environmental information disclosure indicators.

Environmental management disclosure Environmental protection concept

(Each disclosure is given a value of 1, or Environmental goals

0 if it is not)
Environmental management system

Environmental education and training
Environmental protection special action

Environmental incident response

mechanism
Environmental honors or awards
The “three simultaneous” system

Environmental regulation and Key pollution monitoring units
certification disclosure (Each disclosure

is given a value of 1, or 0 if it is not) Pollutant emissions meet the standard

Sudden environmental accidents
Environmental violations

Environmental petition cases

1SO14001 certification
ISO9001 certification

Information on environmental Annual reports
information disclosure carriers of listed

companies Social responsibility report

Environmental report

unreasonable expectations brought on by China’s unsatisfactory
capital market, the absolute quantity of R&D investment is not
comparable. This study takes the ratio of innovation investment to
revenue as a measure of the level of innovation investment, with a
bigger ratio indicating a higher level of innovation investment (Xu
et al., 2020).

3.2.4. Moderating variables: firm size and equity
incentives

Firm size. Depending on the research goal and the data’s
accessibility, there are numerous relevant firm size measurements. The
three most frequently used indicators in prior studies are sales,
number of employees, and total assets. Other indicators to measure
enterprise scale include cost of sales, number of subsidiaries, market
value of stocks and bonds, and enterprise added value (George et al.,
2021; Ricky et al., 2022). In general, total assets are the resources that
a corporation may now manage, and they are represented by the sum
of liabilities and owners’ equity. The logarithm of total assets is used
in this study as a measurement.

Equity Incentives. The model of equity incentives in practice is
complicated. Common models of equity incentive settlement include
equity options, restricted shares, performance stocks, employee stock
ownership plans, etc. (Jones et al, 2019; Martin et al.,, 2019). But no
matter what kind of incentive mode will eventually be reflected in the
incentive object shareholding ratio changes. Using the method of
Denton et al. (2018) for reference, this paper measures the intensity of
management equity incentive by using the proportion of the total
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Environmental liability disclosure (No Wastewater discharge

description equals 0, a qualitative COD emissions

description equals 1, and a quantitative o
SO2 emissions
description equals 2)

CO2 emissions
Soot and dust emissions

Industrial solid waste generation

Environmental performance and Exhaust gas emission reduction

governance disclosure (No description treatment
equals 0, a qualitative description equals | yyastewater abatement treatment
1, and a quantitative description equals

Dust, smoke and dust management
2)

Solid waste utilization and disposal

Noise, light pollution, radiation and

other governance

Cleaner production implementation

Information on the environment disclosed in a listed company’s annual report is

given a value of 1, else 0

If a listed company’s social responsibility report discloses environmental data, it is

given a value of 1, otherwise it is given a value of 0

If the listed company discloses the environmental report separately to the public, the

value is 1, otherwise it is 0

shares held by directors, supervisors and senior managers in the total
share capital.

3.2.5. Control variables

The following control variables were chosen with reference to
prior research literature in order to minimize the influence of
potential variables on the study’s findings and to control other
elements that affect the corporate sustainable growth (Osazuwa
etal., 2017; Radu and Francoeur, 2017; Mendes et al., 2018; Fonseka
etal, 2019). Two jobs in one, which is given a value of 1 when the
general manager and chairman are in the same position and a value
of 0 when they are not. Shareholding of institutional investors,
measured by the ratio of the number of shares held by institutional
investors to the total number of shares. Shareholding concentration
as shown by the proportion of shares held by the largest shareholder.
By calculating the logarithm of the number of board members and
supervisory board members, respectively, the size of the board of
directors and the supervisory board is determined. Employee
intensity is determined by dividing the total number of employees
by the annual operating income. The ratio of current assets to
current liabilities is known as the current ratio. The ratio of total
liabilities to total assets is known as the gearing ratio. Return on
assets is calculated by dividing the company’s annual earnings by
the total asset value. In addition, annual and industry dummy
variables are set in this paper to control for annual and industry
fixed effects, and the definitions of each variable are detailed in
Table 2.
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TABLE 2 Variable definitions.
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Variables Symbols = Names Definitions
Dependent variable SGR Corporate sustainable growth Van Horne model
Explanatory variable EID Environmental information disclosure Environmental information disclosure score
Mediating variable R&D Innovation inputs Ratio of R&D investment to operating revenue
Moderating variables | FS Firm size Total assets are taken as the natural logarithm
SHA Equity incentives The ratio of the number of shares held by directors and supervisors to the total
number of shares
Control variables DUAL Two jobs in one If the general manager and the chairman of the board are combined, the value is 1,
otherwise it is 0
INS Shareholding of institutional investors Ratio of shares held by institutional investors to the total number of shares
CON Shareholding concentration Percentage of shareholding of the largest shareholder
BOA Board size The number of board members is taken as a logarithm
SUP Supervisory board size The number of supervisory board members is taken as a logarithm
EMP Employee intensity Ratio of the number of employees to the operating revenue for the year
LIQ Current ratio Ratio of current assets to current liabilities
LEV Gearing ratio Ratio of total liabilities to total assets
ROA Return on assets Ratio of net income, interest expense, and income tax to average total assets
YRAR Year Dummy variables
Industry Industry Dummy variables

3.3. Regression model

The following model is set up in this paper based on the
aforementioned analysis in order to validate the non-linear
relationship between environmental information disclosure and
corporate sustainable growth, the mediating effect of innovation
inputs, and the moderating effect of firm size and equity incentives.

When studying U-shaped relationships, researchers usually use
the above model and focus on whether B, is significant (Lind and
Mehlum, 2010). According to the step-by-step procedure, the first step
is to ensure that f, is significant and the direction is consistent with
theoretical expectations; the second step is that the slope of the
relationship between Y and X must be steep enough at the minimum
and maximum values of the independent variable; and the third step
is that the 95% confidence interval of the turning point -$,/2, should
be within the range of the values of the independent variable. Based
on this, this study constructs a regression model to test the u-shaped
relationship first, and then verifies the extreme value confidence
interval by robustness test.

4. Results

4.1. Descriptive statistics and correlation
analysis of variables

The findings of the descriptive analysis for the 19,207 samples are
displayed in Table 3. The corporate sustainable growth of Chinese listed
firms is inconsistent, as seen by the sample corporate average sustainable
growth rating of 0.065, which ranges from —0.024 to 0.324. The average
score for environmental information disclosure is 0.181, which is a low
overall level. As a result, improving environmental information
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TABLE 3 Descriptive statistics.

Variables N Mean S.D. Min P50 @ Max
SGR 19,207 0.065 0060 = —0.024 = 0052 0324
EID 19,207 0.181 0.160 | 0.024 0.119 | 0.690
R&D 19,207 0.046 0.045 0 0036 | 0.262
FS 19207  22.138 1284 | 19953 = 21.936 = 26.19
SHA 19,207 0.162 0.209 0 0028 | 0.689
DUAL 19,207 0.304 0.460 0 0 1

INS 19,207 0.421 0254 | 0.002 0438 | 0.907
CON 19,207 0.344 0.145  0.088 0324 | 0736
BOA 19,207 2.235 0172 | 1.792 2303 | 2708
SUP 19,207 1.48 0184 1386 1386 = 2079
EMP 19,207 1.379 0968 | 0.104 1.165 5.246
LIQ 19,207 2.702 2687  0.362 1.804 | 17.088
LEV 19,207 0.394 0.196 | 0.052 0382 | 0.904
ROA 19,207 0.062 0055 = —0.273 = 0056 | 0.232

disclosure has important practical ramifications for the study in this
article. Table 4 displays the findings from the study of the association
between the variables in this essay. The correlation coefficient between
corporate environmental information disclosure and corporate
sustainable growth is 0.037, and it passes the 1% significance level test,
according to statistical results of the correlation between the variables.
The specific link warrants additional investigation since the correlation
coefficient between innovation inputs and corporate sustainable growth
was —0.039 and passed the 1% significance level test. The majority of the
other control variables have a substantial positive correlation with the
explained variable, as do company size and equity incentive. In this

frontiersin.org


https://doi.org/10.3389/fevo.2023.1189052
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org

Zhang and Wang

*
*
*
S
—
a4
=)
[
is{—
¥oo%
o | %
- %  ©
©° g
S | =
7 S
* %
*olx | %
* o | %
o %
—~ 2 R ®
Sl 2
S5
* % *
* 0% | E® %
¥ | % | * | %
© | ¥ | ¥y
— | % o L
S = 3 2
S S5 S
[ |
# | F 0 F =
E I A B
¥ | = in | %
—~ % & a Y o
a2z A
Y S s O
s J 7 <
* | % | % | ¥ | % | %
o % | in | o~ | %%
—~ | = 9 8 o ® v
S S S ol ¥ 2
S e = =
s 75 S S
* % | % | % | % | % |%
¥ 0% | % | o | o | % | %
- = N F K| Y ®©
SN T NN . R i T SN
NN S s Y2
S s/ s F FJ 9|
* | % | % | % *
X % | % | x | ¥ | % | x | %
E R N T N A B
— 1| X n | %
— o N~ 9= n X
v—<O.—<.—<%2.—<g
S e R = B == R
rToT T e e T e
* | % | * | % *
*olx | % | % | % | x| x| x | ¥
ook % % | % ®B DX o | ¥
Q| oo o | F | F R n | %
—~ Y & @/ S & O ¥ |
g9l a|a/n/gq|e =
L =T =T D B - B
el T T T T e e T°
EoElx s e 2 5% 2 %
~ 88 & o bl RIS a &
¥ QX | R 0 9 e a9 o
S s I 0 gsls S
715 8 S8/ s | 5 T S 9
Fle s B % E 22 |§ %
X X | box % x| % | X2 X | x | x
[ S S N - T RN T - o T - B O . A
— N Y 9O 4 XK a8 A o«
SR TS T e e SN B P SN
s 94238 s s s/ 3 2 s 3
e e T T T T e e T
¥ 0% | ¥ % | % | % | % | % | % | ¥ | % |=%
e - N - T A T S "I Vi R
—~  a N A Q9 o o a5 K| o ®
A7l /9= 9 = 4 S| © | 0
s Tl sl 22 9 s s 22
7 1/ F T /8 8/ = F F 5|
- * % %% * | * * | % | % | * | %
= 0o % xR 2 2 8 % K S & 2
© —~ & e Dl 9o 8 & in ¥ 9 o
“w oo A 3l ¥F 2 S5~ S| 9
€ S 3 = 22 2 2 ° Sis 3 2 %
c S| T8 s 2 s 7T T T 5 <
o
=
Kl
[
.
S K
Ko
< B =
il = a = Z &~
2 £ a v 55 oz &
o NG E 3 o» 2 Z 0o 5 = € @ Q
< PSS B K & B A &8 0/ % d 3 A&
[

Frontiers in Ecology and Evolution

*#*Significance at the 1% level; **Significance at the 5% level; *Significance at the 10% level.
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research, the variance inflation factor (VIF) values are further assessed
to prevent the issue of multi-collinearity among variables. The measured
findings show that there is no significant multicollinearity among the
variables because all of the VIF values are less than 10, which is
consistent with the measured results.

4.2. Analysis of regression

In order to determine if environmental information disclosure
and corporate sustainable growth are related, this study first employs
the linear regression approach. The results are displayed in Table 5.
The findings of the linear relationship test show that corporate
sustainable growth is hampered by the environmental information
disclosure. The quadratic component of environmental information
disclosure is then used in this research in order to build Model 2 and
test the U-shaped connection in accordance with the more intricate
nonlinear relationship of mechanism analysis. Results reveal that there
is a U-shaped association between environmental information
disclosure and corporate sustainable growth, with the coefficient of
the quadratic component being 0.0215 and passing the significance
test. To put it another way, corporate sustainable growth has a
tendency of falling and then increasing with an increase in
environmental information disclosure, which supports hypothesis 1.

The combination of the two positions of general manager and
chairman can help to lessen the principal agent problem and advance
the long-term sustainability of the company, according to the
regression results of the control variables, which show that the
coeflicient of the variable of two positions in one is significantly
positive at the 10% level. The coeflicient of institutional investors’
shareholding is notably positive at the 1% level, showing that the more
institutional investors participate in a business, the more they support
its long-term growth. At the 1% level, share concentration, board size,
supervisory board size, and employee intensity all show strongly
negative trends, demonstrating that too many redundant members
and excessive share size are detrimental to corporate sustainable
growth. The fact that enterprises with high gearing often have fewer
financing limitations and have more capital may help to explain why
the coefficient of gearing variable is notably positive at the 1% level.
The improvement in business profitability can offer the essential
financial security for sustainability, as shown by the coeflicient of the
return on assets variable being considerably positive at the 1% level.

Additionally, models 3 and 4 validate the intrinsic influence
mechanism of the U-shaped relationship. The findings indicate a
nonlinear link between environmental information disclosure and
innovation inputs. The second term’s coefficient in Model 3 is markedly
positive, demonstrating that environmental information disclosure over
the threshold can encourage innovation inputs, which means that the
U-shaped influence effect holds. In model 4, the coefficient of the
quadratic term with significance declines, the coeflicient of the
innovation inputs variable is significantly positive, and the coefficient of
the interaction term between environmental information disclosure and
innovation inputs is not significant. This shows that the link between
innovation inputs and corporate sustainable growth is unaffected by the
contingent effect of environmental information disclosure. In conclusion,
innovation input functions as a mediator in the U-shaped link between
environmental information disclosure and corporate sustainable growth.
In other words, by affecting the innovation inputs, environmental
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TABLE 5 Regression results of main effects and mediating effects.

(1)
Variables
SGR
EID —0.0117##% | —0,0239%%% | —0.0250%%% | —0,0209%*
(0.0021) (0.0064) (0.0054) (0.0071)
EID2 0.0215%* 002347 0.0190%
(0.0106) (0.0090) (0.0107)
R&D 0.08317%%
(0.0109)
R&D*EID -0.0183
(0.0563)
DUAL 0.0012%* 0.0012%* 0.0054%:%* 0.0008
(0.0007) (0.0007) (0.0006) (0.0007)
INS 000625 0.0063%#+ 0.0035%%% 0.0060%%%
(0.0015) (0.0015) (0.0012) (0.0015)
CON —0.0187#%% | —0.0186%** | —0.0232%%% | —0,0168%%*
(0.0024) (0.0024) (0.0020) (0.0024)
BOA —0.0067#*% | —0.0066%%** —0.0017 —0.0065%
(0.0019) (0.0019) (0.0016) (0.0019)
SUP —0.0115%#% | —0.0115%%* | —0.0048%%* | —0,0111%%*
(0.0018) (0.0018) (0.0015) (0.0018)
EMP —0.0021%%% | —0,0020%%% 0.0073%%% —0.0026%
(0.0003) (0.0003) (0.0003) (0.0003)
LIQ 0.0001 0.0001 00028+ —0.0001
(0.0002) (0.0002) (0.0001) (0.0002)
LEV 008325 00832 —0.0239%# 0.085 1%
(0.0023) (0.0023) (0.0020) (0.0023)
ROA 0.8218%# 0.8220%%% —0.0425%5 0.82547%%
(0.0058) (0.0058) (0.0050) (0.0058)
Year YES YES YES YES
Industry YES YES YES YES
CONS 002475 0.0255%# 0.023875% 0.0235%%%
(0.0056) (0.0056) (0.0047) (0.0056)
N 19,207 19,207 19,207 19,207
R 0.5353 0.5354 0.3991 0.5377

***Significance at the 1% level; **Significance at the 5% level; *Significance at the 10%
level.

information disclosure affects corporate sustainable growth, which
verifies hypotheses 2 and 3.

Table 6 displays the test findings for the moderating impact of firm
size and equity incentives. Model5 is the regression result of adding the
moderating variable firm size. The coefficient of the interaction term
between firm size and environmental information disclosure is
significantly negative, which shows that firm size moderates the impact
of environmental information disclosure on corporate sustainable
growth and that the moderating effect is negative, i.e., firm size weakens
the effect of environmental information disclosure on corporate
sustainable growth, supporting hypothesis 4. Model 6 is the regression

Frontiers in Ecology and Evolution

10.3389/fevo.2023.1189052

TABLE 6 Results of the analysis of moderating effects and heterogeneity
tests.

Variables
EID —0.4695% % —0.0139* —0.0171* —0.0349%#*
(0.1056) (0.0076) (0.0102) (0.0082)
EID2 07638+ 0.0012 —0.0018 0.04707%5%
(0.1741) (0.0124) (0.0157) (0.0144)
FS —0.0019%#
(0.0006)
FS*EID 0.0198%#
(0.0047)
FS*EID2 —0.0327%%
(0.0076)
SHA 0.0129%#%
(0.0034)
SHA*EID —0.0959%
(0.0320)
SHA*EID2 0.2228%#%
(0.0601)
Controls YES YES YES YES
Year YES YES YES YES
Industry YES YES YES YES
CONS 0.0673%%% 0.0227%#% —0.0018 0.03047%%
(0.0144) (0.0056) (0.0092) (0.0075)
N 19,207 19,207 5,782 13,425
R 0.5359 0.5361 0.5852 0.5310

***Significance at the 1% level; **Significance at the 5% level; *Significance at the 10%

level.

result of adding the moderating variable equity incentives. The quadratic
interaction term’s coefficient is significantly positive, demonstrating that
equity incentives have a positive moderating effect on the U-shaped
relationship between environmental information disclosure and
corporate sustainable growth. This finding supports hypothesis 5, which
states that equity incentives strengthen the role of environmental
information disclosure on corporate sustainable growth.

4.3. Robustness testing

4.3.1. Endogeneity

This article employs a one-period lagged sustainability indicator
to examine the outcomes provided in Table 7 in order to reduce the
endogeneity issue and also to determine if the usefulness of
environmental information disclosure is sustainable. The regression
results are in line with the initial study and lend credence to
hypothesis 1.

4.3.2. Substitution of dependent variables

This work chooses replacement variables for robustness testing
to reduce the possibility of regression outcomes from a single
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TABLE 7 The results of robustness tests.

10.3389/fevo.2023.1189052

EID —0.0198%* —0.0139%* —0.0275%%* —0.0200%* —0.0285% —0.4337%% —0.0175%+
(0.0028) (0.0018) (0.0053) (0.0055) (0.0058) (0.0869) (0.0063)
EID2 0.0241% 0.0238%%% 0.0163* 0.0243%5% 0.6710%%% 0.0055
(0.0136) (0.0087) (0.0091) (0.0089) (0.1430) (0.0102)
R&D 0.0607:7*
(0.0092)
R&D*EID 0.0432
(0.0468)
FS —0.0028%
(0.0005)
FS*EID 0.01827%
(0.0039)
FS*EID2 —0.0287%%*
(0.0063)
SHA 00167+
(0.0028)
SHA*EID —0.0834%%
(0.0262)
SHA*EID2 0.1787::+%
(0.0491)
Controls YES YES YES YES YES YES YES
Year YES YES YES YES YES YES YES
Industry YES YES YES YES YES YES YES
CONS 003087 —0.0017 —0.0009 002097 —0.0021 0.05847% —0.0043
(0.0074) (0.0046) (0.0046) (0.0048) (0.0046) (0.0119) (0.0047)
N 13,834 18,299 18,299 18,299 18,299 18299.0000 18299.0000
R 0.3291 0.6572 0.6574 0.4019 0.6590 0.6580 0.6583

##*Significance at the 1% level; **Significance at the 5% level; *Significance at the 10% level.

TABLE 8 U TEST results.

Extreme point: 0.5555

Variable (013 Mean S.D. Min

EID ‘ 19,207 ‘ 0.1805 ‘ 0.1602 ‘ 0.0238 ‘ 0.6905 ‘

measure. Sustainable growth rate is calculated using the
following formula:

(Net income / average balance of total owner's equity)*
1—dividend per share before tax /
(net income current value / average balance of paid —in capital) ’

The opening balance and closing balance are averaged to
get the aforementioned average balance. Table 7 displays the
test’s results, which are robust and leave the key conclusions
unaltered.
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4.3.3. Changing the sample interval

In this paper, considering the spread of the new crown epidemic
and economic depression since 2020, the 2012-2019 A-share listed
companies in Shanghai and Shenzhen are selected to test the main,
mediating and moderating effects, which are not different from the
above results. The manufacturing companies in the sample with high
environmental impact are also selected for regression analysis, and the
results remain robust. The results are not presented due to
space limitation.

4.3.4. Further verification of the U-shaped
relationship

The transformation method is used to evaluate the U-shaped
relation. Table 8 displays the U TEST results. As can be observed, the
sample’s minimum value is 0.0238 and its maximum value is 0.6905,
with the extreme point for the major impact predicted to be 0.5555.
The first U TEST hypothesis is disproved since the tested extreme
point falls inside the data range. As a result, we believe that the
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relationship is U-shaped. It affirms the robustness of the U-shaped
link between the environmental information disclosure and the
corporate sustainable growth.

4.4. Further analysis

Enterprises are under greater and more scrutiny as a result of
growing government regulation, media examination, and public
inspection. Due to a lack of resources and the rising costs associated
with environmental infractions by businesses, non-state-owned
enterprises (NSOEs) must demonstrate a greater sense of
environmental governance reform and environmental pioneer
statement. In order to meet the requirement of winning over investors
and consumers through environmental information disclosure, they
are more driven to make modifications to their current environmental
facilities, production processes, and emission practices. However,
state-owned enterprises (SOEs) generally have poor decision-making
efficiency, multiple redundant assets and other lethargic phenomena.
This difference makes it difficult for SOEs to carry out green
governance. The efficiency of implementing social responsibility
through environmental information disclosure is lower than that of
NSOEs, so that they are not as sensitive to the economic consequences
of environmental information disclosure as NSOEs.

Therefore, with different nature and sensitivity of corporate
ownership, the effect of environmental information disclosure on
corporate sustainable growth is also different. SOEs receive
government subsidies when their environmental information
disclosure falls below the threshold, which also lessens the negative
consequences of their environmental information disclosure on
corporate sustainable growth compared to NSOEs. Because NSOEs
are more profit-oriented and are forced to expend more effort due to
a lack of corporate resources to have the possibility of achieving
corporate sustainable growth, the effect of environmental information
disclosure on corporate sustainable growth is also stronger than that
of SOEs when it is above the threshold. To examine the heterogeneity
of the major impacts in this study, which is based on the Chinese
setting, the sample was split into SOEs and NSOEs. The results are
shown in Table 6. SOEs do not have significant coefficients in the
second term of environmental information disclosure. Due to their
unique status, Chinese SOEs often respond to increasing government
guidance and looser financial restrictions. The ability of SOEs to
disclose environmental information is distorted by the government’s
involvement in resource allocation and is less economically sensitive,
making the effect insignificant. However, in Table 6, it can be seen that
the coefficient of the quadratic term is significant for NSOEs. The
impact of environmental information disclosure on long-term
corporate sustainability can be more accurately described among
NSOEs. Therefore, the U-shaped effect of environmental information
disclosure on the corporate sustainable growth of non-SOEs is more
significant compared to SOEs.

5. Conclusion and discussions

In environmental management, the paradox of “each party is
concerned and each party is working independently” still exists. A
new “One Planet” concept of green governance must be developed
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under the cosmology of One Planet, which can objectively reflect the
status of environmental governance of listed companies as key actors
of green governance. This study tests and draws the following findings
using A-share listed businesses from 2012 to 2021 in Shanghai and
Shenzhen as examples. First, environmental data disclosure affects
innovation inputs and corporate sustainable growth in a U-shaped
manner, respectively. Additionally, innovation inputs are used to
U-shaped
information disclosure and the corporate sustainable growth. Further

conduct the interaction between environmental
investigation reveals that firm size, equity incentives, and type of
property rights influence the U-shaped association between
environmental information disclosure and corporate sustainable
growth. When a company is small, its equity incentive intensity is
high, and it is not state-owned, the U-shaped link between
environmental information disclosure and corporate sustainable
growth is more significant. This is in contrast to the few studies that
focus on examining the propagation mechanisms in terms of
innovation subsidy effects and social media attention effects and use
board characteristics to test their moderating role, with previous
studies ignoring the role of innovation inputs (Consuelo et al., 2021).
This paper complements the mediating path role of innovation inputs
and verifies the moderating role of equity incentives and firm size. It
helps firms to clarify the intrinsic mechanism and context of the role
in order to better respond to their sustainable growth strategies.

5.1. Theoretical and practical implications

The findings of this paper also have important theoretical and
practical values. First, it expands and enriches the existing research
on the economic consequences of environmental information
disclosure, clarifies its role path and mechanism of action, and
makes its inquiry system more complete. Secondly, this research
offers some insight into corporate environmental management.
Governments in China are aggressively promoting green governance
and speeding up the publication of environmental data at the
moment. This study discovers a U-shaped link between
environmental information disclosure and corporate sustainable
growth, showing that enterprises need to break the threshold to
achieve sustainability, which lengthens their cycle. Businesses must
weigh the pros and cons of significant cost-benefit decisions when
disclosing environmental information and understand the
significance of ongoing environmental information disclosure.
Enterprises must also modify firm size and equity incentives in
accordance with their internal governance environment if they want
to continue their long-term growth. Finally, this research offers some
insight into how government policy is created. When an enterprise’s
environmental information disclosure falls below the threshold
value, the company must disclose it in order to avoid penalties,
which drives up the cost of complying with environmental laws and
regulations and discourages investment in new ideas. Through other
industrial policies like environmental subsidies, governments may
support innovation and corporate sustainable growth. When an
enterprise’s environmental information disclosure exceeds a
threshold value, a governance boundary between the government
and the enterprise should be established. Following the
environmental information disclosure, the external monitoring role
should be fully utilized to give the enterprise a true image of

frontiersin.org


https://doi.org/10.3389/fevo.2023.1189052
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org

Zhang and Wang

environmental protection and to create favorable conditions for the
enterprise to obtain external financing.

5.2. Limitations and future directions

Although the present study is meaningful, it also has some
limitations. Firstly, based on various scoring criteria, the content
analysis approach used to assess environmental information disclosure
yields diverse findings. Because environmental information disclosure
is subjective, the accuracy of the analysis’s findings may suffer.
Secondly, there are several types and characteristics of environmental
information disclosure, and this work does not examine them in
further detail per context. It will be feasible to categorize the released
information into different categories as the context for environmental
information disclosure gets richer and more standardized, and the
effects of each particular type may then be further investigated in
future research. Finally, the study conducted in this paper on
environmental information disclosure in developing nations may not
be relevant in other nations with distinct cultural climates and
economic systems, hence more testing is required to show that the
research approach is repeatable and generalizable.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.
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