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Abstract: Corporate social responsibility information disclosure integrates environmental and social
practices to achieve sustainable development. Some studies have pointed out that promoting green
technology innovation is essential for energy-intensive firms. Therefore, exploring the relationship
between energy-intensive environmental information disclosure and green technology innovation
and financial performance is essential. According to the generalized least squares with fixed model
analysis results based on energy-intensive industry firms, the research findings are as follows: firstly,
the disclosure information of corporate social responsibility has a significant effect on enterprises’
ROA. Secondly, there is a positive relationship between the shareholder responsibility score and
employee responsibility score of information disclosure with financial performance. Thirdly, there is
a significant positive correlation between the environmental responsibility score of CSR information
disclosure with green technology innovation. Fourthly, green innovation is mediating in energy-
intensive enterprises’ CSR information disclosure and financial performance. Lastly, combined with
the theoretical and findings, we put forward the management implications and policy suggestions.

Keywords: energy-intensive enterprise; CSR; information disclosure; green technology innovation;
financial performance

1. Introduction

Many companies have paid attention to social and environmental responsibility, it has
received increasing attention worldwide and is an important way to achieve sustainable
development [1,2]. Matten and Moon defined corporate social responsibility as a philoso-
phy of business strategy that promotes sustainable development for all stakeholders. With
global warming causing many problems, companies worldwide have faced increasing
environmental pressures, while the green consumer demand has continued to rise [3].
The importance of information disclosure of corporate social responsibility has recently
become increasingly prominent. It is vital to convey information about a company’s CSR
activities to stakeholders. Various stakeholders place pressure on companies to increase the
transparency of their operations and publish and report on CSR disclosure. In addition,
organizations may disclose their CSR to invest in sustainable development, and their results
should also be evaluated [4,5].

The sustainability reporting guidelines developed by the global reporting initiative
provide a more structured approach for companies to disclose their activities on CSR.
Recent trends indicate that more and more organizations are paying more attention to CSR
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information disclosure and its associated organizational performance; they also addressed
CSR sustainability reports based on international standards. This caused growing concerns
about whether adopting CSR disclosure by companies that actively support economically,
socially, and environmentally sustainable developments could play a crucial role in creating
competitive advantages and strong performances [6-8]. In addition to complying with
the relevant laws and regulations, enterprises must abide by social ethics and responsibili-
ties. The regular disclosure of corporate social responsibility-related information has also
become one of the requirements of listed companies in China. Fulfilling corporate social
responsibility is the expectation and requirement of shareholders, employees, suppliers,
customers, environment, society, and other stakeholders of the enterprise, and also an
essential factor that cannot be ignored in the business development of an enterprise.

The existing literature disagrees on whether CSR disclosure information contributes to
corporate performance. Orlitzky et al. showed that CSR disclosure could enhance financial
performance, favoring company investments in CSR disclosure [9]. Clarkson et al. and
Plumlee et al. found a positive correlation between environmental disclosure and corporate
performance [10,11]. Barth et al. examined the relationship between the reporting quality of
mandatory synthesis reporting and the importance of South African firms. Their findings
indicate a positive and significant association between firm performance and integrated
report quality [12]. Cahan et al. analyzed the relationship between CSR disclosure and
firm value using a sample of 676 firms in 21 countries, and the results showed that CSR
disclosure had a significantly positive relationship with a stronger national institutional
environment [13].

On the other hand, Richardson and Welker found a negative relationship between
corporate value and CSR disclosure [14]. Manchiraju and Rajgopal reviewed the implemen-
tation of CSR in India. They discovered that mandatory CSR investments had a negative
impact on company value [15]. However, Cho et al. and Freedman and Jaggi found no cor-
relation between corporate value and CSR disclosure [16,17]. China’s economy has entered
the stage of high-quality development since its reform and opening up. As the main body of
China’s technology innovation system, enterprises play a leading role in technology innova-
tion. Through technological innovation and R&D investment, enterprises can improve their
products and processes to expand market shares and obtain excess profits. In recent years,
the relationship between technological innovation and corporate social responsibility has
become increasingly compact with intelligent and green manufacturing transformations.

Moreover, the existing studies on the impact of CSR information disclosure on corpo-
rate performance mainly focus on developed and industrialized economies, for example, a
better institutional environment, stronger investor protection, relatively good economic
development, and mature financial markets in developed countries. However, there is
a lack of attention focusing on China. For Chinese corporations, investor protection is
relatively low due to the weak external regulatory environment. It is unclear how the extent
of CSR information disclosure relates to green innovation and corporate performance. Thus,
there is an urgent need to improve the research on CSR disclosure in emerging markets
to adapt to the international standards requiring corporate CSR disclosure. Moreover,
industrialization is always accompanied by resource consumption and environmental
pollution, which constantly increases the carrying capacity of the ecosystem and poses
serious challenges to the sustainable development of human society. How to deal with
climate change challenges has aroused the increased attention of countries worldwide [18].
Green technology innovation provides a critical way to solve the problem of excessive
resource consumption and serious environmental pollution [19]. Therefore, governments
around the world generally promote enterprises to change their behavior towards green
innovation and enhance enterprise performance through environmental regulations and
environmental information disclosure [8,20-23].

The contributions of this paper are as follows: First, this paper combines CSR and
information disclosure to analyze the impact of CSR information disclosure on corporate
performance, which extends the existing research focusing on CSR and information disclo-
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sure. Second, although the literature suggests that CSR information disclosure can enhance
enterprise performance, because of the development of industrialized countries and other
developing countries, it is difficult to reflect the status of Chinese-listed companies. The
existing literature is inconsistent with the conclusion because the Chinese population and
energy structure in development are still different from the developments in industrialized
countries; corporate social responsibility information disclosure may also be different from
those in industrialized countries. Third, green technological innovation is related to R&D
investment, such as green technology, which is gradually included in the environment
accounting and green technology innovation management research scope of scholars. More-
over, the corporate social responsibility of information disclosure and green technological
innovation has been increasingly important in enterprise environmental management in
later years. Therefore, the relationship among corporate social responsibility of informa-
tion disclosure, green technological innovation, and financial performance is significant
considering the situation in China at present.

This study is arranged as follows: the second part proposes the research hypothesis of
this paper by combing the theory and literature review. The third part mainly introduces the
research method, samplings, and the measurement method of variables. The fourth part is
the empirical analysis method, which discusses the regression model, results, and empirical
results of the robustness test. The last part presents the main conclusions and suggestions.

2. Theoretical Background and Hypothesis Development
2.1. Corporate Social Responsibility

Oliver Sheldon was the first researcher to propose the concept of corporate social
responsibility (CSR) in 1924. Oliver Sheldon proposed that enterprises should pay attention
to their economic interests and be responsible for social and environmental damage. Carroll
measured CSR from economic, law, ethics, and charity perspectives. Economic responsibil-
ity is the initial social responsibility and moral-ethical responsibility is the greatest social
responsibility [24]. In general, CSR is “the continuing commitment by business to behave
ethically and contribute to economic development while improving the quality of life of
the workforce and their families as well as of the local community and society at large” [25].
CSR can be divided into internal and external responsibilities. Internal responsibility is to
pay attention to the interests of employees, ensure product quality, create enterprise value,
and maintain sustainable development. External responsibility is fulfilling social respon-
sibility, taking an active part in charity, ethics, economic laws, and regulations required
by social development from the perspective of superficial society [20,21]. In the 1980s, the
theory of stakeholders was applied to the research of corporate social responsibility, and
the survival and development of enterprises were closely related to stakeholders.

Freeman and Reed proposed that a stakeholder is a party interested in a company
and can affect the business. The primary stakeholders of an enterprise include investors,
employees, consumers, suppliers, the government, etc. [26]. Stakeholders exert a significant
influence on the production and operation of an enterprise. In addition to the comprehen-
sive concept of CSR proposed in 1991, corporate social responsibility expresses society’s
expectations of enterprises. After the 1990s, more and more scholars gradually combined
the stakeholder theory with CSR, including internal stakeholders, such as shareholders
and employees, and external stakeholders, such as consumers and governments. Li and
Xiao, through the study of the evolution of CSR’s definition, enhanced the enterprise the
competitive ability, which in turn improved the profitability of the enterprise, and could,
as much as possible, reduce the impact of pollution on society through the process of
enterprise development, and argued that this would maximize the enterprise and social
values [26]. Lau et al. mentioned that CSR should be viewed from environmental, eco-
nomic, and social perspectives. They suggested a positive relationship between CSR and
manufacturing performance [20]. Yang and Deng, from the perspective of sustainability,
proposed that it was difficult for an enterprise to achieve sustainable development, if it
only paid attention to its interests while ignoring CSR [27]. Qi et al. quantified CSR and
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evaluated its performance from labor practice, economic and environmental governance,
human rights, organizational fair operation, consumer rights, and community development
perspectives [28].

2.2. Information Disclosure

Information disclosure is a management tool for enterprises to disclose their business
information, and the quality of disclosure is related to the degree of understanding of
stakeholders of enterprises. Some scholars revealed the influencing factors of research
information disclosure, mainly including industry factors, corporate governance factors,
corporate performance factors, etc. However, there are few studies on the information
disclosure of CSR and financial performance. For example, Bayoud et al. analyzed CSR
information disclosure in Libya from 2007 to 2009. The empirical results showed that
manufacturing industries were resistant to disclosing environmental information; only
40% of manufacturing companies disclosed environmental information [29]. Gao et al.
studied the impact of industry differences on environmental information disclosure based
on 154 samples of 33 listed companies in Hong Kong in 1993-1997. The results showed
that company size significantly affected environmental information disclosure, and there
were significant differences in the environmental information disclosure of companies in
different industries. Public utility companies tend to disclose environmental information,
while real estate companies are the least willing to disclose environmental information.
Financial companies are between the two regarding the amount of environmental informa-
tion disclosed, and Hong Kong enterprises disclose less information on the environment,
energy, and food safety-related CSR [30].

Htay et al. studied financial companies in Malaysia from 1996 to 2005 as samples. They
analyzed the positive correlation between independent non-executive directors’ proportion
and environmental information disclosure quality [31]. Khan et al. found that public owner-
ship, foreign ownership, board independence, and audit committee positively affected CSR
information disclosure [32]. Rao and Tilt tested the impact of board composition on CSR
performance, and the results showed that board diversity and gender structure were critical
influencing factors. Other studies found that corporate governance factors did not impact
information disclosure [33]. Wegener et al. studied the influencing factors of information
disclosure of 319 Canadian companies against the background of carbon emission projects,
and the results showed that there was no significant relationship between the proportion
of foreign-affiliated institutions” investments and the level of environmental information
disclosure of companies [34].

Some studies also highlighted the influence of external factors, such as macroeconomic
and government regulations, on corporate information disclosure. Yet, there are few
studies on the impact of CSR information disclosure on green technology innovation and
corporate performance. For example, Zhang and Guan, based on 111 heavily polluting
companies, investigated the influence of external factors on environmental information
disclosure. They found that the level of regional economic development was significantly
negatively correlated with corporate environmental information disclosure [35]. Wang
enacted the regulation of environmental monitoring numbers as the instrumental variable
of a regulation of external pressure; the environmental regulation pressure and relationship
between corporate environmental information disclosure level was studied, and the results
showed that environmental information disclosure level was affected by government
regulation pressure. The higher the regulation intensity, the more companies tend to
disclose information about the environment [36].

Shen and Feng conducted the China pollution source regulation information disclosure
index to indicate local governments’ supervision of corporate environmental information
disclosure. The empirical results showed that government regulation was positively corre-
lated with corporate environmental information disclosure [37]. Ye et al. based their study
on 323 heavily polluting listed companies and found that the higher the level of external
governance, such as the legal level of industry regulations and the level of government
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environmental regulations, the higher the quality of corporate environmental information
disclosure [38]. Bi et al. conducted an empirical study on the environmental information
disclosed in the 2007-2012 annual reports and independent reports of China’s heavily
polluting industries, respectively exploring the roles of traditional culture and environ-
mental regulation of informal institutions on the disclosure of corporate environmental
information. The study found that environmental systems and traditional culture were pos-
itively correlated with the level of enterprise environmental information disclosure, while
conventional culture and environmental regulation had complementary effects [39]. Ding
et al. explored the effect of environmental information disclosure on corporate performance
in China [8].

2.3. CSR Disclosure Information and Financial Performance

The existing research shows that implementing environmental responsibility posi-
tively impacts corporate financial performance, market returns [40], etc. Kumar and Dua
found that the better the environmental management of the enterprise, the greater the
enterprise’s profitability [41]. Yue and Cai and Yang and Yang found that corporate environ-
mental responsibility was positively related to financial performance [42,43]. Huang and
Chen found that enterprises could improve their social reputation, and stakeholders would
evaluate enterprises more often by undertaking environmental responsibility practices.
The government supports enterprises that perform better in environmental responsibility
tasks, and consumers tend to be more satisfied with enterprises that undertake environ-
mental responsibility measures [44]. Klassen and Whybark found that, after an enterprise
implemented environmental responsibility management, its market return, stock price, and
enterprise value increased [45]. Ghoul et al. found companies with high CSR had lower
costs of equity capital and higher enterprise values [46].

However, some studies proposed a different conclusion. Some scholars found that
CSR had a negative impact on corporate performance [47]. For example, enterprises need to
implement social costs to undertake social responsibility tasks, thus increasing enterprises’
liability and negatively affecting their financial performance. Based on the data analysis
of listed companies in Mauritius from 2011 to 2014, Neeveditah studied the relationship
between environmental management practice and financial performance. Environmental
management is divided into six parts: pollution control, waste emission reduction, recycling,
energy cutting and utilization, paper reduction, and carbon emission reduction. The results
show that the relationship between environmental management and financial performance
is insignificant [48]. Brammer et al. found a negative correlation between corporate social
performance in environmental protection and stock dividends and returns in the electrical
equipment industry [49]. Ansaram explored the relationship between the five areas in
corporate social responsibility, such as economic, social, environmental, moral, and legal
responsibility and financial performance, among which the social and environmental
responsibility dimensions did not affect firm financial performance [50].

Wan and Liu suggested that if enterprises over-fulfilled their environmental respon-
sibilities and expended too much on environmental protection, this would increase the
cost and reduce the performance of enterprises [51]. Chen and Ma argued that corporate
environmental responsibility had no impact on corporate value, mainly because there were
major defects in the disclosure of environmental responsibility information of listed com-
panies, and the correlation of information was not strong [52]. Lankoski’s results showed
that when enterprises paid attention to environmental responsibility and strengthened
environmental information disclosure and environmental protection investments, their
visibility and social evaluation improved. The resulting positive effect further enhances the
enterprise value. Yet, excessive environmental protection investment increases the cost of
enterprises, has a negative effect, and affects the company’s performance [53]. However,
greater CSR information disclosure can better introduce external social asset investments
and stimulate enterprises’ green technology innovation activities; therefore, enterprises face
fewer fines for environmental violations, thus improving the return on R&D investments
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and corporate financial performance. According to Lau et al., a positive relationship exists
between corporate social responsibility and corporate performance [21].

Hypothesis 1. The more excellent CSR information disclosure, the better corporate financial
performance; more specifically, CSR information disclosure can significantly promote corporate
financial performance.

2.4. Green Technology Innovation

Green technology innovation can protect the environment, reduce carbon emissions,
and realize the coordinated development of the ecological environment economy. Braun
and Wield proposed the concept of environmental technology, referring to the innovation
of environmental technology that reduced environmental pollution and the consump-
tion of raw materials, natural resources, and energy [54]. Blum-Kusterer and Hussain
proposed that implementing green technology innovation could effectively reduce waste
and pollutant emissions, reduce the consumption of resources and production costs, and
enhance the financial performance of enterprises [55]. Jiao proposed that green technology
innovation could create new competitive advantages, improve market performances, and
provide technological benefits [56]. Li et al. found that the green technology innovations in
energy-intensive enterprises significantly impacted their sustainable performance [22].

Song and Sun proposed that CSR would significantly promote the innovation invest-
ments of non-state-owned enterprises [57]. Zhang and Wei found that corporate social
responsibility could promote enterprise innovation investments [58]. Jia and Yun found
a positive correlation between CSR and innovation [59]. Zhu and Zhang suggested that
enterprises should pay more attention to investments in innovation, because innovation
means that a company will have more intellectual property rights and patents, improving
the company’s competitiveness, which is conducive to the long-term development of the
company [60]. Li and Liu proposed firms’ investments in innovation that can provide
more advanced technology, improve the process flow, improve the efficiency of resource
utilization, reduce the costs correspondingly, and protect the environment. At the same
time, the company can be recognized by the masses, improve its image and reputation, and
contribute to society, which is conducive to the coordinated development of the social enter-
prise environment [61]. Wang and Zhang found that innovation investments had an impact
on enterprise performance, and there was a certain lag in innovation investments [62].

Lei and Yang, through the research of listed companies in the Chinese pharmaceutical
manufacturing industry, found that fulfilling social responsibility had a significant role in
promoting R&D investments and corporate performances. Enterprises actively fulfilling
social responsibilities can have a good influence and reputation, establish a good brand
image for enterprises, and attract new consumers [63]. Carroll suggested that the CSR
performance of an enterprise was good, which had a high impact on enterprises’ sustainable
developments and could increase enterprises’ sustainable development abilities [24]. Kong
and Li proposed that enterprises could benefit society. They would have a good reputation
and provide economic returns [64]. Bian et al. suggested that the CSRs of enterprises
could gain more people’s trust, help to obtain investments, reduce operating costs, and
thus promote company innovations [65]. Cui and Li indicated that Chinese enterprises’
fulfillment of social responsibility could promote their financial performance [66].

This study proposed that CSR can bring long-term benefits to enterprises. It was
suggested that CSR information disclosure performance could be divided into employee,
customer, shareholder, social, and environmental disclosure. The enterprise provides better
technology and treatment of employees and develops more environmentally friendly prod-
ucts and technologies, which will increase green technology innovation. It can improve the
core competitiveness of the enterprise in the future and enable the enterprise to achieve
a dominant position in the competition with other competitors. The market share can
improve the utilization rate of resources, save the company’s resources, and help improve
the company’s performance. Therefore, corporate social responsibility for information
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disclosure performance actively promotes green technology innovation, which can in-
crease corporate financial performance [67-73]. Hence, this study proposed Hypothesis 2
as follows:

Hypothesis 2. The better the CSR information disclosure, the better the enterprise’s green technol-
ogy innovation, which increases corporate financial performance; more specifically, green technology
innovation has a mediating effect between CSR information disclosure and financial performance.

3. Methods
3.1. Research Model

Referring to Li et al.’s and Baron and Kenny research [22,23], this paper established
regression models to verify the three hypotheses proposed. First, we analyzed the relation-
ship between CSR information disclosure and ROA. Then, we explored the relationship
between CSR information disclosure and green technology innovation. Lastly, the mediat-
ing effect of green innovation on CSR information disclosure and financial performance
was examined.

FP1; = Bo + B11CSR; + Zj Birocontrolsjy + Y YEAR+Y IND +¢j3 (1)

Eip2;, = Bo+ B21CSR;; + Z]. Binacontrolsii + Y YEAR+Y IND + g3 )

FP3; = By + B31CSRy; + +PBazeip;, + Z]‘ Bisscontrolsjiy +Y YEAR+) IND + ¢34 (3)

According to i, t represents enterprise individual and year, respectively; B1; is the
influence coefficient: if B1; is greater than 0 and statistically significant, then corporate social
responsibility plays a role in promoting corporate green technology innovation, controls
variables such as the asset-liability ratio, enterprise size, and others. ). YEAR and ) IND,
respectively, represent the fixed effects of year and industry, ¢;; is a error term.

3.2. Data Sources

The panel empirical data of A-share-listed companies in energy-intensive industries
in Shanghai and Shenzhen Stock Exchanges were selected from 2011 to 2016 as the re-
search samples. The identification of energy-intensive industries was mainly based on the
guidance on the industry classification of listed companies revised by the China security
regulatory commission in 2012, the management list of industry classifications of environ-
mentally verified companies, and the guidance on environmental information disclosure of
listed companies formulated by the ministry of environmental protection in 2008, including
coal, mining, textile, leather, paper, petrochemical, pharmaceutical, chemical, metallurgy,
thermal power, and 16 other energy-intensive industries. At the same time, (1) we excluded
ST, *ST companies and others; (2) eliminated the listed companies whose variables were
missing; and (3) listed companies with little innovation activities during the sample study
period. The result is a balanced panel of 347 listed companies.

3.3. Variable Selection
(1) CSR information disclosure

This study used the social responsibility score of listed companies in China pub-
lished by Hexun.com to measure the corporate CSR information disclosure expressed by
the score. The score was based on the social responsibility report. The financial state-
ments of the listed companies in China, from the five aspects of shareholder responsibility,
employee responsibility, suppliers, customer and consumer rights and interests responsi-
bility, environmental responsibility, and public responsibility, were used to systematically
evaluate the score of CSR information disclosure, and the final score could be used as a
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measurement index of CSR information disclosure. The higher the score, the better the CSR
information disclosure.

(2) Corporate financial performance

The net profit for the ratio of total assets was selected as the enterprise’s financial per-
formance, because the ROA is the ratio of net profit and total capital balance, which can mea-
sure the company’s profitability. The higher the ROA, the better the financial performance.

(3) Green technology innovation

The number of granted invention patents reflected the annual scientific and technolog-
ical R&D achievements of an enterprise, and the technology content value was the highest
among the three types of patents, which was a standard indicator used to measure the
innovation performance of an enterprise. Therefore, this paper used the number of envi-
ronmental invention patents granted to measure green technology innovation, expressed

by eip1.
(4) Control variables

The control factors included return on equity, asset-liability ratio, enterprise size,
enterprise ownership, redundant resources, employee education level, capital intensity,
and research intensity. The time and year fixed-effect models were used to control it. The
main variables in the model are defined in Table 1.

Table 1. Variable definition.

Variable Type

Variable Name Variable Symbol Variable Definition

Explained variables

ROA Net profit/total assets
ROE Net profit/net assets

Financial performance

Enterprise green The number of environmental patents

Mediating variable technology innovation In_eipl granted is logarithmic, plus 1
Explanatory variable CSR information disclosure logscore CSR information dlgclosure score
total, logarithm
asset-liability ratio dRatio Total liabilities/ total assets

Control variables

Proportion of the sum of scientific research
R&D intensity intensity funds and technological development
funds in sales revenue

Dummy variable, state-owned enterprise =1,

Ownership of company ownership non-state-owned enterprise = 0
Slack resource slack Current assets/current liabilities
Labor capital capital The proportion of emPloyees with bgchelor
degree or above in the enterprise
Capital intensity capital Fixed assets/total number of employees

4. Empirical Analysis
4.1. Descriptive Statistical Analysis

This paper used STATA16 software to present descriptive statistics on the selected
data, and the descriptive results are shown in Table 2.
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Table 2. Descriptive statistics.
Variable N Mean Sd Min Max
ROA 2082 0.0500 0.050 —0.250 0.300
logscore 2082 3.220 0.720 —1.430 4.510
In_eipl 2082 0.200 0.570 0 6.740
ROE 2082 0.080 0.080 —0.990 0.620
dRatio 2082 0.390 0.200 0.0100 0.880
scale 2082 3.320 1.480 —0.800 10.27
intensity 2082 2.740 2.390 0.0100 29.67
ownership 2082 0.430 0.500 0 1

hcapital 2082 0.200 0.120 0 0.930
slack 2082 3.130 6.830 0.0900 190.9
capital 2082 12.90 0.890 10.26 17.31

Table 2 shows the CSR information disclosure of 347 enterprises selected from 2011
to 2016. The enterprise with CSR information disclosure had an average score of 3.22,
the minimum score was —1.43, the maximum value was 4.51, and the maximum and
minimum weights of enterprise green technology innovation were 6.74 and 0, respectively.
This indicates that some enterprises invest more resources in green research development,
while others invest less. The maximum and minimum values of the net profit margin of
total assets and net profit of net assets of enterprises were —0.25 and 0.300 and —0.99 and
0.620, respectively. There was a gap in the profit status among enterprises, and the overall
development level was unbalanced.

4.2. Correlation Test

Table 3 shows the correlations between corporate CSR information disclosure and
financial performance. The coefficient between CSR information disclosure and ROA is
0.445, and the correlation level is 0.01, indicating that when CSR information disclosure
is performed well, ROA is also performed well; when ROE and ROA are performed well,
green technology innovation is also performed well. It also shows that the higher ROA and
ROE, the better the corporate performance and green technology innovation.

Table 3. Correlation test.

Variables &) 0 ) @ ®) 6 @ ® © (10) )
(1) ROA 1.000

(2) logscore 0.445 *** 1.000

(3) In_eip1 —0.039*  0.088 *** 1.000

(4) ROE 0.893 *** 0.465 *** 0.010 1.000

(5) dRatio —0463%%  —0.155**  0.135%* (220 % 1.000

(6) scale —0.065**  0.201 *** 0.376 *** 0.075 *** 0.550 *** 1.000

(7) intensity 0.111%%  —0.096**  —0.118*** 0.005 —0.376%*  —0.450 *** 1.000

(8) ownership ~ —0217** (0,059 *** 0.155*%*  —0.118**  0385**  (0423%* (328 % 1.000

(9) heapital 0.238 **+ 0.085 *** 0.062 *** 0.187*%  —0.189%*  —0.046* 0342+ 0.000 1.000

(10) slack 0.173 *** 0.049 ** —0.048%  0.046*  —0A431** 0280  0238% (194  0222% 1.000

(11) capital —0204%%  _0.052% 0160  —0.199%*  0362**  0342% 0082  0215**  0139%  —0.137**  1.000

Note: 1 = 2082, ** p < 0.01, ** p < 0.05,* p < 0.1.

4.3. Multivariate Analysis

To explore the impacts of CSR information disclosure on green technology innovation
and corporate performance, a GLS regression analysis with time and industry fixed-effects
models was conducted by using STATA. Column (1) in the table tests the relationship
between CSR information disclosure and financial performance, column (2) presents the
control variables, and column (3) (4) tests the impact of CSR information disclosure on
green technology innovation. In column (5), the CSR values for information disclosure
and corporate financial performance were tested. In column (6), the control variables were
added, and the regression test results are shown in Table 4:
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Table 4. The relationship between CSR information disclosure performance, green innovation, and

financial performance.

@ ) 3) @ 5 (6)
Variables ROA ROA In_eipl In_eipl ROA ROA
logscore 0.031 *** 0.024 *** 0.070 *** 0.059 *** 0.031 *** 0.031 ***
(0.001) (0.001) (0.017) (0.017) (0.001) (0.001)
In_eipl —0.007 *** —0.006 ***
(0.002) (0.002)
intensity 0.003 *** 0.06 *** 0.001 ***
(0.006) (0.003) (0.000)
ownership —0.014 *** 0.104 *** —0.022 ***
(0.002) (0.027) (0.002)
hcapital 0.070 *** 0.331 *** 0.082 ***
(0.022) (0.108) (0.007)
dRatio —0.114 *** —0.117 ***
(0.006) (0.002)
scale 0.006 *** 0.018 ***
(0.001) (0.001)
intensity —0.000 —0.022 ***
(0.001) (0.006)
slack —0.001 * —0.001
(0.000) (0.002)
capital 0.056 *** 0.081 ***
(0.004) (0.014)
Constant —0.050 *** 0.002 —0.022 —1.073 *** —0.050 *** —0.046 ***
(0.004) (0.005) (0.057) (0.196) (0.004) (0.005)
Year FE YES YES YES YES YES YES
Industry FE YES YES YES YES YES YES
N 2082 2082 2082 2082 2082 2082
Adjusted R-squared 0.198 0.381 0.007 0.054 0.209 0.307

Note: **p <0.01, *p <0.1.

According to the analysis results, the regression coefficient of CSR information dis-
closure on corporate financial performance is positive and significant at the 1% level. The
multicollinearity test was conducted in this paper, and the results show that the VIF weights
of all the variables are less than 5, and there are no multicollinearity issues in this study.
Following the addition of the control variables, indicating that the result was robust, the
higher the CSR value of the information disclosure level of the enterprise, the better the
financial performance, which proved research Hypothesis 1. A high level of CSR of infor-
mation disclosure among Chinese-listed enterprises can attract shareholders” investments,
gain consumer recognition, and increase market sales and the rate of return on investments.

The CSR of information disclosure had a positive impact on corporate green technology
innovation. Enterprises that better fulfilled their social responsibilities were more willing
to invest in environmental protection technology. However, among the effects of CSR on
corporate performance, corporate green technology innovation had a negative impact on
corporate performance; possibly, high-investment and high-risk technology development
activities will require a high amount of funds, affecting the financial performance for the
year. At the same time, listed companies’ lack of green patents was also a prominent
reason for the result. We tried to test this with a lag of one period; however, the result did
not change.

4.4. Additional Test

Moreover, we created a mediating model by using the Sobel test. Table 5 shows the
regression results of exploring the mediating effect of green innovation between the CSR of
information disclosure with financial performance. Although CSR was not significant for
patent results, the Sobel test indicated the presence of a positive mediating effect; however,
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model 1 was positive and significant at the 1% level ( = 0.002, p < 0.1), according to the
Sobel test analysis that supports Hypothesis 2.

Table 5. The mediating effect of green innovation between the CSR of information disclosure and

financial performance.

ROA In_eip1 ROA
1) 2) 3)
CSR 0.002 * —0.004 0.002 *
(1.73) (—0.36) (1.75)
In_eipl —0.008 ***
(—4.69)
Constant 0.126 *** —1.464 *** 0.115 ***
(6.93) (=7.17) (6.32)
Year YES YES YES
Industry YES YES YES
Control YES YES YES
R? 39.28% 23.35% 39.82%
F-value 1779.82 *** 852.06 *** 1820.68 ***
N 2712 2711 2711
SOBEL 2.300 **

Note: ™ p < 0.01, * p < 0.05, * p < 0.1.

This research of robustness test was analyzed by conducting the new measurement of
dependent and independent variables and the mediating variable: the ROA was replaced
with ROE as the explained variable, the corporate environmental responsibility score
replaced CSR information disclosure as the explanatory variable, and the number of
green patent grants was replaced with the number of green patent applications. The
regression results after the variable replacements are consistent with the initial results, and
the robustness is tested.

4.5. Heterogeneity Analysis

In addition, we used ROA as the explained variable corporate performance by region,
enterprise ownership (state-owned = 1, non-state owned = 0), industry (capital intensive if
the capital intensity was more or less significant than the sample mean); the heterogeneity
effect of CSR information disclosure on enterprise performance was explored. Specific
results are shown in the table below(Tables 5 and 6).

Table 6. Results of heterogeneity analysis by regions and companies type differences.

(¥))

(2) 3) 4) (5) (6) (7)

Variables East Middle West State Owned Non-State ngh-Res‘ource Low-ResPurce
Owned Intensive Intensive
logscore 0.023 *** 0.023 *** 0.024 *** 0.022 *** 0.025 *** 0.022 *** 0.025 ***
(0.002) (0.003) (0.003) (0.002) (0.002) (0.001) (0.003)
In_eipl —0.005 *** —0.007 * —0.015 *** —0.005 *** —0.002 —0.006 *** —0.004
(0.002) (0.004) (0.004) (0.002) (0.003) (0.002) (0.004)
dRatio —0.116 *** —0.131 *** —0.118 *** —0.118 *** —0.118 *** —0.124 *** —0.105 ***
(0.008) (0.012) (0.019) (0.011) (0.008) (0.007) (0.011)
scale 0.004 *** 0.005 *** 0.005 * 0.004 *** 0.009 *** 0.005 *** 0.006 ***
(0.001) (0.002) (0.003) (0.001) (0.001) (0.001) (0.002)
intensity —0.000 —0.000 —0.002 ** —0.001 * —0.001 ** —0.000 —0.001
(0.001) (0.001) (0.001) (0.001) (0.000) (0.000) (0.001)
Hcapital 0.062 *** 0.010 0.070 *** 0.044 *** 0.085 *** 0.074 *** 0.028
(0.010) (0.018) (0.022) (0.012) (0.009) (0.008) (0.032)
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Table 6. Cont.

@) (2) 3) 4) (5) (6) (7)

High-
Variables East Middle West State Owned Non-State Resogurce Low-Res?urce
Owned . Intensive
Intensive

slack —0.000 ** —0.001 * —0.000 —0.002 ** —0.000 ** —0.000 ** —0.001
(0.000) (0.000) (0.001) (0.001) (0.000) (0.000) (0.000)
Constant —0.005 0.007 —0.004 0.004 —0.021 *** —0.005 —0.008
(0.007) (0.012) (0.015) (0.009) (0.007) (0.006) (0.011)

Year FE YES YES YES YES YES YES YES

N 1266 468 348 900 1182 1414 668

Adjusted R-squared 0.367 0.453 0.392 0.365 0.408 0.435 0.307

Note: **p <0.01, * p < 0.05, * p < 0.1.

According to the regression results, CSR information disclosure significantly impacts
corporate financial performance compared with non-state-owned enterprises. State-owned
enterprises have better green technology innovations and corporate financial performances.
Moreover, we used five dimensions as alternative measures of CSR information disclosure.
According to the results shown in Table 7, the shareholder responsibility score of CSR
information disclosure is positive and significant in model 1 ( = 0.046, p < 0.001), and the
employee responsibility score of CSR information disclosure is positive and significant
for ROA (3 = 0.007, p < 0.001) in model 1; however, the supplier/consumer score for CSR
information disclosure is negative and significant for ROA (3 = —0.0113, p < 0.001) in model
1. For green patents, the environment responsibility score of CSR information disclosure
was positive and significant for green patents. In addition, we found supplier/consumer
responsibility score of CSR information disclosure was negative and significant for ROA in
models 1 and 3.

Table 7. Results of heterogeneity analysis by different type of CSRs” information disclosure.

Variables ROA (1) In_eip1 (2) ROA (3)
share 0.046 *** —0.010 0.045 ***
(12.00) (—0.47) (12.19)
emp 0.007 *** —0.104 *** 0.007 ***
(4.09) (—2.89) (3.76)
sup —0.013 *** —0.051 —0.011 ***
(—3.00) (—0.92) (—3.12)
env 0.004 0.094 ** 0.003
(1.25) (2.09) (1.10)
soc 0.006 0.032 0.004
(1.48) (0.63) (1.23)
In_eip1 —0.006 ***
(—5.50)
Constant 0.015 —1.404 *** 0.009
(0.73) (—4.93) (0.46)
Year FE YES YES YES
Industry FE YES YES YES
Control YES YES YES
R2 61.23% 24.19% 61.31%
N 2486 2485 2485
F-value 69.912 *** 10.023 *** 69.838 ***

Note: *** p < 0.01, ** p < 0.05, Share: shareholder responsibility score; Emp: employee responsibility score;
Sup: supplier/consumer responsibility score; Env: environment score; soc: social responsibility score.

5. Research Conclusions and Implications
5.1. Findings and Discussion

The process of industrialization is always accompanied by resource consumption and
environmental pollution, which constantly increases the carrying capacity of the ecosystem
and severely challenges the sustainable development of human society. How to deal with
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such challenges has attracted the attention of countries worldwide [18]. CSR information
disclosure provides a critical way to solve the problem of excessive resource consumption
and serious environmental pollution. Chinese enterprises should have more responsibilities
and provide more opportunities and challenges. Enterprise development can focus on
economic responsibility; but, it should organically combine enterprise innovation and
development with enterprise social responsibility to realize the sustainable and coordinated
development of enterprise, country, and society. Therefore, this study selected panel data
from 347 A-share-listed companies in the past five years. Three models were created for
the GLS regression analysis with a fixed-effect model for the relationship between CSR
information disclosure, green technology innovation, and corporate financial performance;
the following conclusions were drawn through the abovementioned empirical analysis.

First, CSR information disclosure performance played a significant role in promoting
ROA. From the results of the empirical analysis, the abovementioned study also showed
that corporate social responsibility performance was closely related to the ROA of the
enterprise. Suppose the score of corporate social responsibility was good. In that case,
the corporate image was improved, the national government provided corresponding
encouragement, and consumers trusted the companies, which indirectly improved the
performance of the enterprise. Therefore, enterprises with good CSR information disclosure
were conducive to developing enterprises. On the other hand, enterprises with good
performance for employee responsibility could attract more talent, increase employees’
sense of identity and belonging, and improve enterprises’ sustainable development ability.

Second, the environment responsibility score of CSR information disclosure was pos-
itively correlated with green technology innovation. For energy-intensive enterprises, a
better environmental responsibility score of CSR information disclosure improves corpo-
rate environmental management and R&D investment, which positively impacts green
technology innovation. When the environment responsibility score of CSR information
disclosure among energy-intensive firms brings social input capital to the enterprise, it may
also promote the growth of the enterprise’s green innovation; when the enterprise achieves
an environment responsibility score of CSR information disclosure, the in green innovation
investment improves, and that enhances the efficiency of resource utilization and improves
the enterprise performance.

Third, based on the GLS fixed-effect model analysis results, there is a significant
negative correlation between green technology innovation and ROA. According to the
view of limited resources, when enterprises invest a lot of human and material resources in
research and development, it may affect other aspects of the company. Because the return
achieved by research and development investment has a certain lag, it is challenging to
transform profits in the short term. Only when the research and development projects of
the enterprises present specific achievements can the company’s performance be improved.
However, according to Sobel’s analysis, we found green technology innovation to have
a mediating role between the CSR of information disclosure and financial performance.
Green research development represents the core competitiveness of enterprises to some
extent. Enterprises need to continuously increase green research development, improve
their competitiveness, and constantly update their products or services to meet the needs
of consumers better and achieve more long-term developments for enterprises.

5.2. Managerial Implications

By exploring the relationship between corporate social responsibility of information
disclosure and green innovation and financial performance, enterprises can reasonably use
the relationship between the three to improve their financial performance. Based on the
abovementioned research conclusions, combined with the enterprise reality at present, the
following three aspects were obtained:

First, enterprises should understand the complementary relationship between the
CSR of information disclosure and green technology innovation in enterprise development.
The CSR of information disclosure and green technology investment is characterized by
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long cycles, high capital consumption, and uncertainty of achievement transformation.
As a result, many enterprises regard social responsibility fulfillment and technological
innovation input as irreconcilable contradictions in the management process and often
perform a trade-off between them. From the perspective of enterprise strategic management,
research, and development activities help improve the quality of enterprise products and
services, meet market demand, and promote the improvement of financial performance
through the improvement of profitability.

Second, implementing corporate social responsibility of information disclosure can
help achieve the public’s trust, learn about the needs of potential consumers, such as the
public, and improve the fit between the enterprise’s products or production process and
the market. In general, green technology investment and corporate social responsibility
both have an important impact on financial performance. One aspect should not be treated
unilaterally, thereby ignoring the value creation of the other. The strategic decision should
be considered from the perspective of the overall development of enterprises, and the
benign promoting effects of the two aspects on the development of enterprises should be
integrated to enhance the comprehensive strength of enterprises.

Third, it is necessary to promote the performance of the corporate society’s respon-
sibility for information disclosure. In management practice, enterprises often regard the
fulfillment of social responsibility as a kind of public relations crisis needing to repair
the corporate image after it has been damaged rather than a necessary management link
that has been important in enterprise management for a long time. Enterprises should
improve their awareness of corporate social responsibility implementations. Corporate
social responsibility of information disclosure is a kind of responsibility fulfillment for
society and the public, but also the publicity of corporate culture and development strategy,
which helps to improve the transparency of enterprises subject to public supervision and
the promotion of corporate brands, to promote balanced situation between enterprises
and society.

Fourth, since the disposable resources of enterprises are limited, they can prioritize
fulfilling their internal social responsibilities to improve their financial performance. En-
terprises can adopt equity incentives, improved employee treatment, and environmental
quality management to obtain green innovation and avoid the negative impact of green
technology innovation and financial performance. However, in the long run, companies
should also pay attention to external stakeholders and green technology investment, which
still play essential roles in improving financial performance. Green technological inno-
vation and transformation, consumer trust, supplier cooperation, social recognition, and
environmental quality management are also necessary links that cannot be ignored in the
sustainable development of enterprises. Moreover, when the operating income level of
enterprises is relatively stable, on the premise of not affecting the operation of enterprises,
social responsibility, and green technology investment should be taken into account si-
multaneously to maximize the improvement effect of financial performance. Moreover,
considering the high cost and extended period of green technology investment, enterprises
should adjust the intensity of green technology investment in combination with their
development characteristics.

5.3. Limitations and Future Recommendations

Considering the importance of improving intensive polluting enterprises’ green inno-
vation and firm performance, it is necessary to identify if CSR can promote green innovation
and firm performance. Therefore, we studied the effect of CSR information disclosure on
green innovation and financial performance. However, this research had several limitations:
First, the sample size was insufficient. Due to data availability, this paper selected the
patent data of Shanghai-Shenzhen A-share-listed enterprises to measure green technology
innovation. However, there are still many unlisted enterprises in China, mainly small-
and medium-sized enterprises, which may affect the empirical results’ robustness. We
also recommend considering CSR in the building industry in developing countries, as
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it is crucial to achieving cities carbon neutrality. Second, green technology innovation
can be subdivided into green products and technology innovation. Energy saving and
emission reduction technologies are part of green technologies, including pollution control
and treatment, environmental materials, alternative energy, etc. Green patents mainly
reflect innovation output. Different indicators can also be used to measure the innovation
activities, such as new energy or clean technology R&D investment, the proportion of
new product sales revenue, and the proportion of comprehensive energy consumption
and output [74,75]. The different types of environmental regulation should be considered
in future study model settings to analyze the heterogeneity of environmental policy and
firm’s green innovation further, analyze promoting the policy of green and low carbon
innovation, and better explore the incentives for CSR information disclosure.
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