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by listed companies is crucial to achieving a ‘win-win’ situation of social benefits and corporate
economic benefits and raising the bar for high-quality development. Nevertheless, studies on the
connection between corporate high-quality development and ESG information disclosure by China

December 17 2023 listed companies are few and contentious. This paper examines the role that ESG information
Keywords: disclosure plays in the development of corporate high-quality and the intermediary mechanism of
ESG Information Disclosure green technology innovation in enterprises using panel data of China A-share non-financial listed
High-quality Development companies from 2013 to 2022. The empirical results show that ESG disclosure and its three
China Listed Companies dimensions can significantly promote high-quality enterprise development. The study also
Green Technology Innovation discovers that high-quality enterprise development and ESG information disclosure are partially

mediated by green technology innovation. The article’s findings serve as a guide for businesses,
investors, and governments looking to adopt ESG practices.
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1. Introduction

Sustainable development has attracted worldwide attention (Drempetic et al., 2020). Environment, society and governance
(ESG) are sustainable development values that aim at the harmonious coexistence of human beings and nature. This idea is
an expansion of the notions of corporate social responsibility, green economy, and sustainable development (Deng & Cheng,
2019). It can be argued that ESG factors play an important role in achieving both high-quality enterprises development and
sustainable economic development. China is now experiencing high-quality development instead of rapid growth in its
economy. As the micro-subject of the market economy, enterprises are the most active part of market activities (Ge et al.,
2022). Therefore, high-quality economic development should be based on the high-quality development of enterprises. Listed
companies practice the ESG concept, which is of great significance to realize the ‘win-win’ of social benefits and enterprise
economic benefits and improve the level of high-quality development. Therefore, this triggered the thinking of this article,
that is, can corporate ESG information disclosure improve the level of corporate high-quality development? What impact do
the three dimensions of environmental disclosure, social disclosure and corporate governance disclosure have on the
development of high-quality companies? As people attach importance to the concept of ESG and ecological environment,
green technology innovation has become a strategic choice of more and more enterprises. Green technology innovation is the
integration of ‘green’ and ‘technological innovation’, with two perspectives of social responsibility and economic
development. From a social responsibility standpoint, going ‘green’ can help with environmental and ecological issues,
conserve energy and resources, lessen environmental degradation and pollution, and safeguard natural resources. According
to Du et al. (2021) from the standpoint of economic development, ‘technological innovation’ can boost enterprise value by
lowering production costs, increasing enterprise efficiency, and implementing unique business strategies through R&D
innovation. In addition, companies provide impetus to improve total factor productivity through technological innovations
(Kong et al., 2022; Lee et al., 2023).

* Corresponding author

E-mail address 012021090932@gsm.msu.edu.my (Q. Zheng)

ISSN 2291-6830 (Online) - ISSN 2291-6822 (Print)
© 2024 by the authors; licensee Growing Science, Canada.
doi: 10.5267/j.uscm.2023.12.014



922

Both green technology innovation and corporate ESG information disclosure are driven by the sustainable development of
companies to help enhance corporate value and help companies achieve high-quality development (Ge et al., 2022). These
two factors can help enterprises establish a positive image in front of the public and gain their goodwill and trust to create
more value (Dai & Xue, 2022; Molden & Clausen, 2021; Xu et al., 2023). Therefore, can the promotion of green technology
innovation through ESG information disclosure raise the high-quality development of companies? This paper will further
analyse the mechanism by which ESG information disclosure influences the high-quality development of enterprises from the
perspective of green technology innovation.

This study’s primary goal is to shed light on the role that ESG plays in the high-quality development of China listed companies.
The research scopes are expanded based on the following limitations of existing research. First of all, there is very little
empirical analysis on the impact of ESG information disclosure on the high-quality development of enterprises under the
institutional background and market environment with Chinese characteristics. Besides, the degree to which ESG dimensions
influence the high-quality development of businesses is not adequately addressed in the literature currently in publication.
Therefore, this study examines the influence of ESG factors on the high-quality performance of Chinese listed companies
from both theoretical and empirical perspectives. In addition to examining the impact of overall ESG performance on the
development of high-quality companies, the paper also examines the impact of three dimensions on the development of high-
quality companies: environmental (E), social (S) and corporate governance (G) information disclosure. This classification
helps to assess which dimension of ESG information disclosure is the key driver of a company’s high-quality development,
and which variable contributes the most to the company’s high-quality development. Secondly, there is little research on the
mechanism of ESG information disclosure affecting the development of high-quality companies. This article delves deeper
into the path by which ESG information disclosure affects enterprise high-quality development and reveals the intrinsic
mechanism by which ESG information disclosure affects green technology innovation and, in turn, enterprise high-quality
development.

2. Literature Review
2.1 ESG Information Disclosure and High-quality Development of Enterprises

The overview of existing empirical studies tends to support the positive correlation between ESG practice and financial
performance (Birindelli et al., 2015; Liu & Zhang, 2017; Ng et al., 2020). Friede et al. (2015) find that ESG information
disclosure could promote the improvement of corporate financial performance, and this conclusion was more significant in
the company-centred empirical studies. According to Liu and Zhang (2017), firms that disclose ESG information will see a
short-term decline in profits, but over time, good ESG information disclosure will help businesses build their reputation,
achieve sustainable development, and increase their long-term value. Miralles-Quirds et al. (2018) find that ESG is positively
correlated with the economic performance of Brazilian listed companies. According to empirical research conducted by Ge
et al. (2022), high-quality enterprise development is promoted by effective ESG information disclosure. However, some
studies have shown that corporate ESG practices can harm financial performance (Lee et al., 2009; Nollet et al., 2016; Duque-
Grisales & Aguilera-Caracuel, 2021) and decrease the valuation of companies (Fatemi et al., 2018). Based on the theory of
shareholder value maximization, ESG activities represented by corporate social responsibility behaviours are the loss of
shareholders’ equity. In addition, as the actual operator of the enterprise, enterprise managers may take ESG investment as a
tool to realize their own interests, resulting in negative or no correlation between enterprise ESG information disclosure and
enterprise performance(Atan et al., 2018; Duque-Grisales & Aguilera-Caracuel, 2021).

Some literatures focus on examining the impact of E, S or G, ESG indicators of a single dimension, on corporate value, but
such research is still relatively rare. According to Balachandran and Faff (2015), good corporate governance can help increase
corporate value; however, opinions on the relationship between corporate value and social and environmental responsibility
vary greatly and can be characterised as positive, negative, or unclear. Fatemi et al. (2018) argues that environmental
advantages raise a company’s valuation, and conversely, environmental disadvantages lower it. Companies do not gain (or
lose) significant gains from investing in social or governance advantages. According to Xie et al. (2022), state-owned
companies’ corporate governance increases enterprise value in China. Lee et al. (2023) find that corporate governance
disclosure has no significant impact on corporate performance. The improvement of corporate value does not mean that the
company has achieved high-quality development, and research on the connection between ESG and high-quality corporate
development is still lacking.

2.2 ESG Information Disclosure, Green Technology Innovation and High-quality Development of Enterprises

Enterprise green technology innovation is the key factor that decides the development direction, development speed and
development model of an enterprise. It involves many aspects such as organization innovation, technology innovation, product
innovation, management innovation and strategy innovation, which is an important aspect of business management. Ishak et
al. (2017) propose that green technology plays a fundamental role in achieving global and local sustainable development
goals, which can alleviate the negative impact of traditional economic development models and improve living standards. It
also emphasizes that when realizing commercial value, it can lead technological innovation to protect resources and promote
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high-quality development of enterprises. Pavelin and Porter (2008) point out that enterprise technology innovation is not only
pure technology innovation, but also a new combination between production elements and production elements. Enterprise
innovation provides necessary support for improving enterprise ESG information disclosure through product and technology
innovation. At the same time, the improvement of enterprise ESG information disclosure will also enhance the
competitiveness of enterprises and promote the improvement of enterprise performance. Zhang & Jin (2022) tested the
relationship between ESG and corporate green technology innovation. The empirical analysis of the fixed effect model shows
that ESG information disclosure plays an important role in increasing green technology innovation capabilities. Xu et al.
(2021) utilise multiple regression analysis and demonstrate that ESG information disclosure can boost green innovation
performance and lead to a rise in the number of patents for green inventions. From the standpoint of innovation input, Ge et
al. (2022) point out that a company that discloses its ESG information well increases its investment in corporate innovation,
boosts total factor productivity, and encourages the company to develop into a high-quality enterprise.

3. Hypotheses Development
3.1 ESG Information Disclosure and High-quality Development of Enterprises

This paper argues that ESG information disclosure will have a significantly positive impact on high-quality development of
enterprises. According to sustainable development theory, increasing corporate value and establishing a company's social
capital and reputation are both facilitated by effective ESG information disclosure (Waheed & Zhang, 2022). Enterprises with
good ESG information disclosure tend to have innovation and competitive advantages, higher operational efficiency, and
stronger management ability (Velte, 2017). This gives companies enough momentum to grow in a high-quality manner. Thus,
the paper expects that ESG information disclosure could enhance high-quality enterprises development, which gives rise to
the hypothesis:

Hi: ESG information disclosure has a significant positive impact on high-quality corporate development.

In terms of the relationship between enterprise environmental disclosure and enterprise performance, it is suggested that
undertaking environmental responsibility can help improve enterprise performance. Theoretically, according to the
stakeholder theory, enterprises save resources and reduce environmental pollution through environmental practices, which
will enhance the goodwill and trust of stakeholders to the company (Yankovskaya et al., 2022), and the company will attract
more investment by winning more social reputation. On the other hand, according to information asymmetry and principal-
agent theory, enterprises’ active responsibility for the environment will help enterprises respond positively to the
government’s environmental regulations and business regulations, and ease external stakeholders’ environmental regulation
and normative pressure on enterprises (Chen & Shen, 2022). Therefore, the following hypothesis is proposed:

Hia: Environmental disclosure has a significant positive impact on high-quality corporate development.

From the society (S) dimension, from the perspective of stakeholder theory, companies disclose their contributions to society
in their reports, including investing in green technology innovation, reducing environmental pollution, or engaging in charity,
protecting the rights and interests of employees and consumers. Based on signal transmission theory, these social benefits will
reduce the information asymmetry in market activities, enhance the enterprise’s business transparency and stakeholders’
favorability (Liu & Zhang, 2017). Investors will also be more interested in companies with good social responsibility
performance, and companies will attract more investment by winning more social reputation, thereby enhancing corporate
value (Harrison & Wicks, 2013). Therefore, the paper anticipates that enterprises’ social disclosure could enhance high-quality
development of enterprises, which leads to the hypothesis:

Hiv: Social disclosure has a significant positive impact on high-quality corporate development.

The importance of the corporate governance dimension has been widely recognized and unanimously recognized in the
government, enterprise, and academic fields. Resource dependence theory shows that good corporate governance can establish
contacts with high-quality stakeholders to obtain key resources (Nguyen et al., 2021). Specifically, corporate governance
ability can directly affect the utilization efficiency and output elasticity of various factors in the production process, and
significantly improve the long-term performance of enterprises (Bloom et al., 2013). Furthermore, effective corporate
governance can coordinate the interest relationships between managers, the board of directors, and shareholders based on the
principal-agent principle. An effective board of directors can lower agency costs and improve the relationship between strong
shareholders and managers by having a stronger supervisory role (Bozec & Bozec, 2011). Based on the above analysis, the
following hypothesis is proposed:

Hice: Corporate governance disclosure has a significant positive impact on high-quality corporate development.

3.2 ESG Information Disclosure, Green Technology Innovation and High-quality Development of Enterprises

As one of the main ways to achieve green development and high-quality development (Wang et al., 2020), green technology
innovation can not only obtain higher competitive advantages for enterprises, but also help enterprises achieve strategic
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development goals. Based on stakeholder theory and signal transmission theory, good information disclosure quality helps
enterprises maintain a more robust relationship with stakeholders, which is conducive to enterprises’ continuous access to the
resources required for technological innovation (Hu et al., 2023). The technological innovation resources will have a positive
impact on green innovation performance, help companies gain competitive advantages (Xiang et al., 2023) and then influence
the development of enterprises (Xu et al. (2021). This paper believes that Corporate ESG information disclosure promotes
green technology innovation and is conducive to the high-quality development of enterprises. The following hypothesis is
proposed:

Haz: Green technology innovation mediates the relationship between ESG information disclosure and enterprises’ high-quality
development.

Regarding the connection between enterprise environmental disclosure, green technology innovation, and enterprise high-
quality development, it can be observed that green technology innovation has the potential to both lessen environmental
pressure and improve the environment (Driessen et al., 2013). First of all, Companies that want to perform well in terms of
environmental responsibility must take ecological environmental factors into account. This requires enterprises to invest in
research and development to help enterprises improve resource utilization efficiency (Xie et al., 2019). Secondly, enterprises
that undertake environmental responsibility will increase innovation, achieve technology and product upgrades, and improve
corporate competitiveness (Hojnik & Ruzzier, 2016), so as to enhance the total factor productivity of enterprises. Third, the
contribution of enterprises in environmental protection can help enterprises establish a good image and win the favour of
investors more easily (Xiao et al., 2022). Based on the above discussions, the following hypothesis is proposed:

Hza: Green technology innovation mediates the relationship between environmental disclosure and enterprises’ high-quality
development.

As for the relationship between corporate social disclosure, green technological innovation and high-quality entrepreneurial
development, socially responsible enterprises can achieve high quality through the implementation of green technological
innovation. Firstly, enterprises performing social responsibilities can establish a close relationship with stakeholders, which
helps enterprises share and exchange internal and external information, so as to obtain innovative resources (Xiao et al., 2022).
Secondly, the investment of enterprises in CSR will promote the innovation of enterprises’ products and processes
(McWilliams et al., 2006; Padilla-Lozano & Collazzo, 2021), thus enhancing the competitive advantage of enterprises.
Thirdly, corporate social responsibility disclosure and achievements in green technology innovation will gain the trust of
investors and increase shareholders’ investment in corporate R&D and other activities(Y. Liu et al., 2021; J. Xu et al., 2021),
thus helping enterprises achieve high-quality development. Based on the above discussions, the following hypothesis is
proposed:

Hav: Green technology innovation mediates the relationship between social disclosure and enterprises’ high-quality
development.

Green technology innovation contributes positively to the relationship between ESG information disclosure and high-quality
enterprise development. On the one hand, good corporate governance helps to alleviate the management’s opportunistic short-
sighted behaviour in corporate innovation activities (Luo et al., 2022), coordinate the interest relationship between managers
and shareholders (Zhang & Fu, 2023), regulates companies management’s innovative investment behaviour, and facilitating
the green technology innovation of enterprises. On the other hand, according to the signal transmission theory, enterprises
with high governance levels can transmit positive signals to the outside world through green technology innovation (Dai &
Xue, 2022), reduce information asymmetry, and enhance stakeholders’ investment confidence. Based on the above
discussions, the following hypothesis is proposed:

Haze: Green technology innovation mediates the relationship between corporate governance disclosure and enterprises’ high-
quality development.

The conceptual framework of this study is shown in Fig. 1.

ESG Disclosure H2,H2a,H2b,H2c
High-quali
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Fig. 1. The conceptual framework
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4.Methodology

4.1 Variable Definition

4.1.1 Independent Variable

According to Ge et al. (2022) and Sun et al. (2022), This study assesses the ESG information disclosure of China A-share
listed companies using the Bloomberg ESG rating index and the Huazheng ESG rating index. Among them, Huazheng ESG
rating Index is used as the second independent variable measurement method for robustness test. As the world’s largest
financial information company, Bloomberg collects ESG metrics from multiple sources, including companies’ own
disclosures, government and non-governmental agency data, and news reports. In comparison, although Huazheng ESG
evaluation system started late, Huazheng ESG evaluation system built an ESG database based on the actual situation of the
Chinese market. For example, it added the indicator ‘Rural Revitalization’ to systematically measure the firms’ ESG level.

4.1.2 Dependent Variable

For enterprises, the key to high-quality development is to increase total factor productivity. The calculation methods of total
factor productivity (TFP) mainly include OLS method, OP method, LP method and GMM method. OP method and LP method
are most used in research. Compared with the OP method, the LP method uses intermediate input instead of investment as a
proxy variable, which avoids the estimation bias caused by the company’s investment amount of the year being less than or
equal to zero (Huo & Wang, 2015). To estimate TFP, the LP method put forth by Levinsohn and Petrin (2003) is chosen.
Referring to (Ge et al., 2022; Zhao et al., 2021; Zhao, 2022) research, the model is as follows:

In(Y;e) = Bo + B In(Lye) + Bz In(K; ) + Bz In(My ) + ;¢ ey

where, Y is total output of a company, measured by companies’ annual operating revenue.; L is labour input, measured by
employee count; K is capital input, measured by net fixed assets; M is intermediate input. Intermediate inputs are measured
as cash for purchases of goods and payments for services received. ¢; ; is an independent and identically distributed random
error term, which will not have any impact on the factor input choice of enterprises.

4.1.3 Mediator Variable

Referring to the research method of Tan and Zhu (2022), Xu et al. (2021) and Zhang and Jin (2022), this study uses the total
amount of green patents applied by enterprises in the year to measure the green technology innovation ability of enterprises.
The formula is as follows:

Green = In(number of green patent applications + 1)

(2)
4.1.4 Control Variables

The high-quality development of enterprises is affected by many factors, so this study selects eight control variables based on
referring to relevant research literature. They are firm size, leverage, return on total assets, firm growth, cash flow assets ratio,
Tobin Q, intangible assets ratio and independent directors’ ratio. Table 1 shows the specific definitions of each variable.

Table 1
Variable Summary Table
Type Variable  Definition Variable Description
Dependent HQD High-quality development the LP method proposed by Levinsohn and Petrin (2003) is selected to estimate
variable of enterprises HQD.
ESG ESG information disclosure Bloomberg ESG database.
Independent E Environmental disclosure Bloomberg ESG database environmental disclosure score.
variables S Social disclosure Bloomberg ESG database social disclosure score.
G Corporate governance disclosure Bloomberg ESG database governance disclosure score.
Asset Firm size the natural logarithm of assets at the end of the year.
Leverage  Leverage Total liabilities/Total assets
ROA Return on total assets Net Income/Total Assets
Control Growth Firm growth Operating income growth/Total operating income of the previous year
variables Flow Cash flow assets ratio Net operating cash flow/Total assets
Tobin Tobin Q Market value/Replacement cost
Intang Intangible assets ratio Net intangible assets/Total assets
IDR Independent directors’ ratio Number of independent directors/Total number of boards of director.
Mediator Green Green Technology Tnnovation th§ -natural logarithm of adfiing the number gf green invention patents and green
variables utility model patent applications of the enterprise in the year and adding 1.
4.2 Research Model

4.2.1 Baseline Model

With reference to the research by Homayoun et al. (2023), Aouadi and Marsat (2018) and Huang et al. (2022), this article
chooses the panel fixed effect model for empirical analysis. The model is shown as follows:
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HQD;y = ay + a1 ESG; ¢ + ayAsset;, + azLeverage;; + ayROA;: + asGrowth;, + agFlow;; + a;Tobin;, 3)
+ agIntang;; + aglDR;, + YIndustry + Y Year + €;,

In model (1), HQD;, is the dependent variable. ESG; ; is the independent variable. It measures ESG information disclosure
of the enterprise i in year t. Asset;,, Leverage; ., ROA;;, Growth; ., Flow;, Tobin;,, Intang; . and Indep;, are control
variables. };Industry and };Year are industry and year fixed effects. €; ; is the error term.

4.2.2 The Model of Mediation Mechanism

Stepwise testing of the regression coefficient is the most popular method for determining the mediating effect (Baron & Kenny,
1986; Judd & Kenny, 1981; Wen & Ye, 2014). This study refers to the causal approach of Baron and Kenny (1986) and the
mediation effect test method of Wen and Ye (2014) to test the mediation effect of green technological innovation between
ESG disclosure and high-quality company development. The models are shown as follows:

Green;; = By + B1ESG; . + B Z Controls;; + YIndustry + Y,Year + €;; )
j

HQD;; = ay + a1 ESG; + a,Green;; + a; Z Controls;, + Y Industry + YYear + €;, ®)
j

In the above two models, coefficient ; is the direct effect of the independent variable ESG information disclosure on the
dependent variable high-quality development of enterprises after controlling the influence of the intermediary variable green
technology innovation. B, in equation (4) and (5) reflects indirect effects. Mediating effect equals indirect effect.
Y.j Controls;, includes all control variables.

4.3 Data Sources

The research object for this paper is China A-share listed companies from 2013 to 2022. ESG information disclosure data are
selected from Bloomberg and Huazheng ESG rating from the Wind database. The high-quality development of enterprises is
measured by the LP method, and the financial data mainly comes from CSMAR. The data on the variables of enterprises’
green technology innovation comes from the China Research Data Service Platform (CNRDS). This article eliminates
companies marked ST and PT as well as special industry samples such as finance, real estate, and insurance, and winsorized
all continuous variables at the 1% and 99% percentiles. After data cleaning, the final sample contains 7455 observations.

5. Results
5.1. Descriptive Statistics

Table 2 reports descriptive statistics for the main variables. The mean, minimum, and maximum values indicate that there are
variations in the degree of high-quality development and ESG information disclosure among different enterprises. Among the
three dimensions of ESG information disclosure, environmental information disclosure has the lowest score while the highest
score is governance information disclosure. The information disclosure of different companies in the three dimensions of ESG
is quite different. The data also revealed significant differences in the level of green technology innovation among Chinese
listed companies.

Table 2

Descriptive statistical results of variables
Variable N Mean SD p50 Min Max
HQD 7455 16.956 1.055 16.895 14.132 19.156
ESG 7455 31.746 9.391 30.017 11.157 58.576
E 7455 11.768 14.306 6.765 0.332 57.415
S 7455 15.458 7.835 13.029 2.570 40.175
G 7455 68.297 12.181 71.794 32.029 89.284
Green 7455 0.659 1.062 0 0 3.892
Asset 7455 23.280 1.240 23.178 20.100 26.220
Leverage 7455 0.454 0.187 0.462 0.053 0.831
ROA 7455 0.055 0.061 0.045 -0.183 0.225
Growth 7455 0.164 0.322 0.113 -0.486 1.767
Flow 7455 0.066 0.064 0.061 -0.128 0.239
Tobin 7455 2.094 1.438 1.575 0.856 7.778
Intang 7455 0.050 0.054 0.035 0 0.306
IDR 7455 37.683 5.555 36.360 33.330 57.140

5.2 Correlation Analysis

The correlation coefficient matrix shown in Table 3 clearly shows that the Pearson correlation coefficients between ESG
information disclosure (ESG) and high-quality development (HQD) of enterprises pass the significance test at 1% level and
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have a positive correlation. The results initially support the hypothesis that ESG disclosure can promote high-quality corporate
performance. All three sub-dimensions of corporate ESG disclosure are also significantly positively correlated with high-
quality corporate performance (HQD) at the 1% level. The control variables selected in this article are all correlated with
corporate high-quality development (HQD), and most of them have strong correlations. To test whether there is a problem of
multicollinearity, this article substitutes the ESG, E, S and G variables into Formula (3) for regression and calculates the
variance inflation factor (VIF). After calculation, it is found that the VIFs are 1.5, 1.47, 1.44 and 1.46 respectively, none of
which exceeded 10. Therefore, there is no multicollinearity problem among the explanatory variables.

5.3 Regression Result Analysis

To test the research hypothesis proposed in this article, a two-way fixed effects model controlling industry and year is created.
The results of the empirical tests are shown in Table 4. The coefficient of the explanatory variable (ESG) in column (1) is
0.008, which is a significantly positive value at the 1% level, indicating that good ESG information disclosure can make
significant progress in the quality development of companies and hypothesis 1 is verified. Column (2) shows that the
regression coefficient of the corporate environmental disclosure variable (E) is significantly positive at the 1% confidence
level. Hypothesis 1a is tested. From the regression results in column (3), it can be seen that the regression coefficient of the
corporate social disclosure variable (S) is significantly positive at the 1% confidence level, indicating that the better the
corporate disclosure social information is, the stronger its positive influence on the high-quality development of the company
and hypothesis 2c is confirmed. From the regression results in column (4), the regression coefficient of the corporate
governance information variable (G) is significantly positive at the 5% confidence level, indicating that corporate governance
information disclosure promotes high-quality corporate development. Hypothesis 1c is verified. In comparison, the coefficient
and significance of corporate governance are not as high as those of environmental disclosure and social disclosure. This may
be because Chinese companies are more concerned about environmental and social responsibility (Ge et al., 2022). Enterprises
establish a good image of environmental and social responsibility by purifying air emissions, researching and innovating new
energy sources, establishing good community and customer relations, diversifying the structure of employees. However, there
is a lack of focus on corporate governance such as boards, audits and oversight. Another possible reason is that companies
pay more attention to external stakeholders, such as government, suppliers, customers, investors(Al Amosh et al., 2023).
According to Chinese conditions, there is a third possible reason. China corporate governance model is characterized by a
mixed model with both administrative and economic governance characteristics(Zhao, 2022). This increases the political cost
of business, especially for state-owned enterprises, which will result in inefficient investment(Chen et al., 2011) and can be
detrimental to the growth of corporate value (Xie et al., 2022).

5.4. Robustness Test
5.4.1 Alternative Measurement for ESG

Based on the regression analysis, this article conducted a robustness test, first by replacing the measurement method of the
independent variables. The Huazheng ESG rating is used as a proxy variable for corporate ESG information disclosure. Table
5 reports the regression results after changing the explanatory variable measurement method. A corporation’s high-quality
development level is improved by corporate ESG information disclosure, according to the regression coefficient of corporate
ESG information disclosure (ESG-HZ), which is 0.01 and significantly positive at the 1% level. The regression coefficient of
corporate environmental disclosure (E - HZ) is 0.015 and is significantly positive at the 1% level. The regression coefficient
of corporate social disclosure (S-HZ) is 0.005 and is significantly positive at the 5% level. The regression coefficient of
corporate governance disclosure (G-HZ) is 0.005 and is significantly positive at the 10% level. The findings demonstrate that
the high-quality development of companies is supported by the disclosure of corporate environmental, social, and governance
information. The conclusion of this paper is still valid after changing the explained variables.

5.4.2 Alternative Measurement for High-Quality Development of Enterprises

This article changes the measurement method of high-quality development of enterprises. OP method (Olley and Pakes, 1992)
is used to measure the high-quality development of firms. Table 6 reports the regression results after changing the explained
variables. Corporate ESG information disclosure has a regression coefficient of 0.006 and is significantly positive at the 1%
level, suggesting that it encourages the development of corporations with high standards. Regarding the three dimensions, the
corporate environmental disclosure regression coefficient is 0.004 and is significantly positive at the 1% level, while the
corporate social disclosure regression coefficient is 0.006 and is also significantly positive at the 1% level. These results
suggest that the disclosure of corporate environmental and social information promotes the high-quality development of
corporations. But according to the OP method, there is no connection between corporate governance disclosure and high-
quality corporate development. The reason may be that in the actual economic operation, the investment amount of some
companies in the year is less than or equal to zero, and such sample values are invalid under the OP method (Huo & Wang,
2015). This leads to a decrease in the estimation accuracy and has a certain impact on the regression results. In summary, after
changing the measurement method of the explained variables, except for the results of corporate governance disclosure, other
results remain robust.
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Table 3
Correlation coefficient matrix
HQD ESG E S G Green Asset Leverage ROA Growth Flow Tobin Intang IDR
HQD 1
ESG 0.428%** 1
E 0.376%** 0.877*%* 1
S 0.311%** 0.743%%* 0.689%** 1
G 0.307%** 0.756%** 0.402%** 0.303%** 1
Green 0.291%%* 0.226%** 0.227%%* 0.202%** 0.125%%* 1
Asset 0.804*** 0.481%%* 0.414%** 0.337%%* 0.365%** 0.290%%*%* 1
Leverage 0.498*** 0.117%%* 0.109%** 0.060%** 0.079%** 0.171%%* 0.510%** 1
ROA 0.021* 0.048%** 0.056*** 0.059*** 0.007 -0.01 -0.106*** -0.441%** 1
Growth 0.083%** 0.060%** 0.054*** 0.030%** 0.052%** 0.003 0.005 -0.01 0.315%** 1
Flow 0.064*** 0.114%%* 0.103%** 0.084*** 0.079%** 0.005 -0.005 -0.242%** 0.542%** 0.095%** 1
Tobin -0.312%** -0.070%** -0.071%*** -0.045%** -0.043%** -0.080%** -0.421%** -0.423%** 0.443%** 0.163%** 0.246%** 1
Intang -0.026** 0.020%* 0.023%* 0.026** 0.004 -0.042%** 0.075%** 0.056%** -0.075%** -0.016 0.039%%** -0.082%** 1
IDR 0.099%** 0.087%** 0.062%** 0.061%** 0.086%** 0.025%* 0.093%** 0.023* 0.023%* -0.016 0.029%* 0.032%%* -0.036%** 1

The table reports Pearson’s correlation coefficients.

Note: (***p<0.01 **p<0.05*p<0.1)
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Table 4
Panel fixed effect regression results
1) (2 (3) (C)
HQD HQD HQD HQD
ESG 0.008***
(821)
E 0.004%**
(7.21)
S 0.006%**
(7.26)
G 0.002**
(2.52)
Asset 0.607%*** 0.615%** 0.618%** 0.627%**
(82.82) (86.72) (89.24) (89.90)
Leverage 1.026%** 1.017%%* 1.03]%%* 1.008%**
(22.43) (22.22) (22.48) (21.97)
ROA 2.292%%%* 2.287%** 2.287%** 2.308%**
(15.47) (15.42) (15.42) (15.51)
Growth 0.10]*** 0.101*** 0.103*** 0.103%**
(4.95) (4.93) (5.01) (5.02)
Flow 1.006%** 1.0207%** 1.035°%*%* 1.034%%%
(8.67) (8.79) (8.91) (8.83)
Tobin -0.019%** -0.018%*** -0.018%** -0.017%%**
(-3.45) (-3.23) (-322) (-3.07)
Intang -0.908*** -0.907*** -0.913%** -0.893%**
(-7.41) (-7.40) (-7.45) (-7.27)
IDR 0.002* 0.002** 0.002** 0.002**
(1.84) (1.99) (1.96) (1.98)
cons 1.913%%* 1.933%k* 1.789%*%* 1.546%*%*
(12.21) (12.12) (11.61) (10.21)
N 7455 7455 7455 7455
2 0.758 0.758 0.758 0.756
Industry Yes Yes Yes Yes
Year Yes Yes Yes Yes
t statistics in parentheses
* p<0.1, ** p<0.05, *** p<0.01
Table 5
Alternative measurement for ESG
(N (2) (3) 4)
A B C D
ESG-HZ 0.010%**
(2.92)
E-HZ 0.015%**
(5.16)
S-HZ 0.005°%*
(2.22)
G-HZ 0.005*
(1.87)
Asset 0.638%** 0.637*** 0.640%*** 0.640%**
(177.38) (177.39) (180.85) (179.65)
Leverage 0.977%%* 0.965°%** 0.968%** 0.980%**
(40.54) (40.22) (40.37) (39.87)
ROA 2.345%%% 2.369%*** 2.359%** 2.356%**
(31.64) (32.36) (32.00) (31.75)
Growth 0.13]%%* 0.132%%* 0.130%*** 0.131%%*
(11.71) (11.79) (11.58) (11.68)
Flow 0.694%** 0.687*** 0.695%*** 0.693%**
(11.35) (11.24) (11.36) (11.33)
Tobin -0.012%** -0.011%%* -0.012%%* -0.012%%*
(-3.62) (-3.49) (-3.70) (-3.70)
Intang -1.106%** -1.112%%* -1.108%*** -1.106%***
(-14.35) (-14.42) (-14.38) (-14.35)
IDR -0.001 -0.001 -0.001 -0.001
(-1.25) (-0.97) (-1.02) (-1.27)
cons 1.532%** 1.574%** 1.519%%* 1.520%**
(19.46) (19.85) (19.31) (19.32)
N 23271 23271 23271 23271
2 0.770 0.770 0.770 0.770
Industry Yes Yes Yes Yes
year Yes Yes Yes Yes

t statistics in parentheses

* p<0.1, ** p<0.05, *** p<0.01
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Table 6
Alternative measurement for high-Quality development of enterprises
Q)] @ 3 ()
A B C D
ESG 0.006***
(6.54)
E 0.004***
(6.89)
S 0.006***
(6.36)
G -0.000
(-0.02)
Asset 0.401%%* 0.405%%* 0.409%%* 0.422%%*
(53.27) (55.62) (57.53) (58.93)
Leverage 0.826%*** 0.820%*** 0.833%** 0.808***
(17.57) (17.47) (17.67) (17.14)
ROA 1.996%** 1.990%** 1.991 %% 2.005%**
(13.11) (13.07) (13.07) (13.13)
Growth 0.183%** 0.183%** 0.184%+* 0.185%**
(8.70) (8.67) (8.74) (8.75)
Flow 0.455%%* 0.463%%* 0.478%%%* 0.487%**
(3.82) (3.88) (4.01) (4.07)
Tobin -0.0167*** -0.0160%** -0.0158*** -0.0146%*
(-2.95) (-2.82) (-2.79) (-2.57)
Intang -1.248%** -1.250%** -1.254%%% -1.238%%*
(-9.92) (-9.94) (-9.97) (-9.81)
IDR 0.000984 0.00110 0.00109 0.00122
(0.87) (0.97) (0.96) (1.07)
cons 5.098*** 5.174%%% 5.01 5% 4.811%**
(31.66) (31.62) (31.69) (30.93)
N 7455 7455 7455 7455
12 0.620 0.620 0.620 0.618
Industry Yes Yes Yes Yes
Year Yes Yes Yes Yes

t statistics in parentheses
* p<0.1, ** p<0.05, *** p<0.01

5.4.3 Endogeneity Problems Alleviation

Baseline regression results may suffer from endogeneity problems. Therefore, this paper uses instrumental variable methods
to alleviate the endogeneity problem. After referring to the research of some scholars, this article constructs two instrumental
variables. The first instrumental variable is the industry ESG average after excluding the individual company’s own ESG
(Arian et al., 2022; Bhatia & Marwaha, 2022; Gholami et al., 2022). The symbol of this variable is demean. And the second
instrumental variable is the level of institutional ownership (Aluchna et al., 2022; Lavin & Montecinos-Pearce, 2021; Velte,
2020) and the symbol is Coz.

Because the number of instrumental variables is greater than the number of endogenous independent variables, to improve
the robustness and accuracy of the model, this article uses the [IV-GMM regression method for estimation. Columns (2) and
(3) of Table7 show the results that use the instrumental variable method to deal with the endogeneity problem in the benchmark
model. At the 1% significance level, the estimated coefficients of the two instrumental variables on the endogenous variables
pass the test and are both positive. That means that the greater the values of demean and Coz, the better the corporate ESG
information disclosure. The F statistic is 2764.762, which is much larger than the weak ID test critical values, indicating that
weak instrumental variables do not exist. The two instrumental variables are exogenous, as indicated by the p value of 0.6281
in the Hansen J statistic.

From the perspective of the coefficient direction, ESG information disclosure significantly positively affects the high-quality
development of enterprises when compared to the regression results of the benchmark model (column (1)). The estimated
coefficient rises from 0.008 to 0.009 when viewed from the standpoint of coefficient size, suggesting that endogenous issues
cause the Panel fixed effect regression to underestimate the marginal impact of ESG information disclosure on the high-
quality development of companies.
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Table 7
The 2sls IV-GMM regression method results
QD) (@) 3
Panel fixed effect regression First-stage 2-Step GMM estimation
Variables HQD ESG HQD
ESG 0.008*** 0.009***
8.21) 8.1)
demean 0.883%%*
(64.16)
Coz3 3.846%***
(3.51)
Asset 0.607*** 2.115%** 0.542%**
(82.82) (10.65) (31.32)
Leverage 1.026%** -4 4T 0.484%*%*
(22.43) (-5.74) (7.54)
ROA 2.202%%* 0.057 1.528%***
(15.47) (0.04) (13.02)
Growth 0.101*** -0.251 0.172%**
(4.95) (-1.32) (10.94)
Flow 1.006*** 0.678 0.784%**
(8.67) (0.58) (9.99)
Tobin -0.0191%** 0.348%** 0.00131
(-3.45) (5.66) (0.36)
Intang -0.908*** 4.977* -0.362*
(-7.41) (1.85) (-1.66)
IDR 0.00203* 0.038** 0.00137
(1.84) (2.48) (1.44)
N 7455 7402 7402
2 0.758 0.676 0.626
F 2764.76
Hansen J P=0.628
Industry Yes Yes Yes
year Yes Yes Yes

¢ statistics in parentheses
"p<0.1," p<0.05"" p<0.01

5.5 Mechanism Analysis of Green Technology Innovation

This article chooses to refer to (Baron & Kenny, 1986)’s causal steps approach and Wen and Ye (2014)’s mediation effect
test method to verify the mediation mechanism of green technology innovation between ESG information disclosure and high-
quality development of enterprises. To improve statistical power, the Sobel test and Bootstrap test (drawing bootstrap samples
1000 times) will also be involved in the study. Table 8 reflects the results.

Columns (1) and (2) examine the green technology innovation mechanism between ESG disclosure and high-quality corporate
development. In column (1), the ESG disclosure coefficient is significantly positive. That means companies with strong ESG
practices are more likely to innovate in green technologies. This may be because good ESG practices often involve advances
in technology, especially those that can reduce a company’s environmental damage or enhance its social responsibility (El
Hazbi & Mounir, 2023). The influence coefficients of green technology innovation and ESG information disclosure on HQD
are significantly positive in column (2). The coefficient of the Sobel test is positive and significant at 1% level. In the Bootstrap
test, the P value of indirect effect 8, @, was less than 0.01 and the 95% confidence interval did not contain 0, indicating the
existence of intermediary effect and hypothesis 2 is supported.

Column (3) and (4) examines the mechanism of green technology innovation between corporate environmental disclosure (E)
and corporate high-quality development (HQD). The results show that the intermediary effect exists and hypothesis 2a is
supported. Column (5) and (6) reflect that information disclosure of corporate social responsibilities is helpful for companies
to absorb innovative resources, gain investment willingness, enhance teamwork efficiency, and promote high-quality
corporate development. The hypothesis 2b is supported.

Column (7) and (8) examine the mechanism of green technology innovation between corporate governance disclosure (G)
and high-quality corporate development (HQD). The Bootstrap test shows that the P value of the indirect effect is 0.107, and
the 95% confidence interval includes 0, indicating that the indirect effect is not significant. It indicates that green technology
innovation does not have a mediating effect between corporate governance disclosure and high-quality development of
companies. The hypothesis 3¢ is not established. The reason may be that the internal organizational models of China listed
companies are relatively complex, and the level of corporate governance cannot improve total factor productivity by
improving the organizational innovation of enterprises.
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Table 8
The mediation mechanism of green technology innovation
(D 2) (3) 4 (5) (6) [@D) [€3)
Green HQD Green HQD Green HQD Green HQD
ESG 0.0149%%#* 0.00716%***
(8.40) (7.48)
E 0.00772%** 0.00343%**
(7.90) (6.51)
S 0.0158%** 0.00562%%*
(9.76) (6.40)
G 0.00264* 0.00191%**
(1.76) (2.36)
Green 0.0464%** 0.0472%%* 0.0464%%* 0.0506%**
(7.44) (7.57) (7.42) (8.13)
Asset 0.210%** 0.597*** 0.223%** 0.604*** 0.224%** 0.608*** 0.252%%* 0.614%**
(15.48) (80.50) (16.95) (83.95) (17.45) (86.30) (19.46) (86.29)
Leverage 0.648*** 0.996*** 0.631%** 0.987*** 0.673*** 1.000%** 0.610%** 0.977#%*
(7.63) (21.77) (7.44) (21.57) (7.94) (21.79) (7.17) (21.31)
ROA 0.556%* 2.266%** 0.546%* 2.262%%%* 0.539%* 2.262%** 0.584%** 2.278%**
(2.02) (15.35) (1.99) (15.30) (1.97) (15.31) (2.11) (15.38)
Growth -0.119%** 0.107%*%* -0.120%** 0.107%** -0.117%%* 0.108%** -0.115%** 0.109%**
(-3.13) (5.24) (-3.15) (5.22) (-3.09) (5:29) (-3.02) (5.32)
Flow -0.209 1.016%*** -0.186 1.029%** -0.161 1.042%** -0.150 1.042%**
(-0.97) (8.79) (-0.86) (8.90) (-0.75) (9.01) (-0.69) (8.98)
Tobin 0.008 -0.019%** 0.010 -0.018*** 0.001 -0.018%%*%* 0.012 -0.018%*%*
(0.80) (-3.53) (1.00) (-3.33) (0.95) (-3.32) (1.20) (-3.19)
Intang -0.941%** -0.864%** -0.942%** -0.863*** -0.962%** -0.868%** -0.914%** -0.847%%*
(-4.14) (-7.08) (-4.15) (-7.06) (-4.24) (-7.10) (-4.01) (-6.91)
IDR -0.003 0.002%** -0.003 0.002%** -0.003 0.002%* -0.003 0.002%*
(-1.47) (1.97) (-1.32) 2.11) (-1.39) (2.09) (-1.28) (2.10)
cons -4.859% % 2,138 <4772k 2.158% % -4.961%** 2.019%** -5.545% %% 1.827%%*
(-16.73) (13.45) (-16.15) (13.36) (-17.41) (12.89) (-19.73) (11.81)
N 7455 7455 7455 7455 7455 7455 7455 7455
12 0.178 0.760 0.177 0.759 0.181 0.759 0.171 0.758
12 a 0.175 0.759 0.174 0.758 0.177 0.758 0.167 0.757
Industry Yes Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes
Sobel 0.00069"*" (Z=5.57) 0.00036*** (Z= 5.466) 0.00073%*** (Z=5.908) 0.00013* (Z=1.717)
Bootstrap 0.000 0.000 0.000 0.107
Bootstrap (0.00043, 0.00095) (0.00023,0.00050) (0.00051,0.00096) (-0.00003,0.00030)

¢ statistics in parentheses

“p<0.1," p<0.05,** p<0.01
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6. Discussion

The ESG concept embodies the values of sustainable development and is increasingly recognized by people. This article
primarily examines the relationship between ESG information disclosure and high-quality enterprise development in the
context of China's economic transformation to a high-quality state, as well as the mechanisms influencing this relationship
from the standpoint of green technology innovation. The research samples are A-share non-financial listed companies from
2013 to 2022 in China. Research results show that corporate ESG information disclosure can significantly promote high-
quality corporate development. The results of this article are consistent with the research of Ge et al. (2022), Lian (2023),
Miralles-Quirods et al. (2018) on the role of enterprise ESG information disclosure in promoting high-quality corporate
development. This conclusion still holds true after replacing the corporate ESG information disclosure database and the
measurement method of corporate high-quality development respectively. In order to further alleviate the endogeneity
problem, this paper uses the instrumental variable method for regression testing. The conclusions obtained are still robust.
This article examines the effects of the three ESG dimensions on high-quality corporate development and concludes that
information disclosure of environment social responsibility and corporate governance all significantly contribute to the
development of high-quality businesses. By contrast, social and environmental information disclosure has a greater impact on
the high-quality development of businesses than corporate governance. This could be as a result of the increased focus that
Chinese businesses place on external stakeholders, social and environmental contributions, and the impact of administrative
governance models on internal corporate governance.

In the mechanism analysis, this article uses the causal steps approach, Sobel test and Bootstrap test to analyse the intermediary
mechanism of green technology innovation between ESG information disclosure and high-quality development of
corporations. The results show that companies with strong ESG practices are more likely to carry out green technology
innovation. By encouraging the development of green technologies, ESG information disclosure helps businesses achieve
high-quality development. This outcome aligns with earlier studies by Ge et al. (2022), Homayoun et al. (2023) and Shen et
al. (2022).

The research limitations and future lines of research of this article are as follows. Firstly, high-quality development of
enterprises is a relatively abstract concept. In this study, total factor productivity determined by the LP method was used to
assess the level of high-quality development of corporations. The main justification for this is that the paper argues that raising
total factor productivity is crucial for the growth of high-quality businesses, and it supports this claim with references from
other scholars. However, high-quality corporate development may also need to consider other factors. More appropriate
measures will be explored in future research. Secondly, there may be many mechanisms by which ESG information disclosure
affects the high-quality development of corporations. This article only analyses one mechanism of green technology
innovation. Other influencing mechanisms will be further explored in future research. Thirdly, the research sample of this
article is China listed companies, so the applicability of the research conclusions is limited. In the future, the sample scope
will be expanded in order to provide more theoretical and empirical evidence for related research.

7. Conclusion

This article empirically tests the relationship between ESG disclosure and high-quality corporate development and the
mediating mechanism of green technology innovation using research samples of China A-share non-financial listed companies
from 2013 to 2022. The results show that ESG disclosure has a significant positive impact on the development of corporate
high-quality. In other words, ESG disclosure will promote high-quality development of firms. Among the three ESG
dimensions, environmental disclosure and social disclosure play a more important role in promoting the development of high-
quality companies. Additionally, there is a partial mediating role that green technology innovation plays between ESG
information disclosure and high-quality enterprise development. Among them, information disclosure on the environmental
and social dimensions of ESG can improve the quality of corporate development through corporate green technology
innovation. According to the findings of this article, there are some suggestions for governments, investors and enterprises.
Governments should encourage companies to disclose ESG information. Investors can refer to ESG information to make more
effective investment decisions. Companies ought to integrate the ESG concept into their operations and management
procedures, endeavour in the areas of environmental conservation, social responsibility, corporate governance, and green
technology innovation, and contribute to the high-quality enterprise development and the advancement of sustainable
economic growth.
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