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With the disclosure of ESG, the investment related to ESG disclosure has increased, and the trend of changes in intangible capital has shown an “inverted S-shaped” curve. The research shows that, in the initial stage of investment in ESG construction, new ESG investments increase intangible capital. With the increase in ESG investment and the advancement of time, the positive effect of the increase in ESG scores on intangible capital begins to appear and gradually offsets the cost of ESG investment. However, when the ESG score of a company is raised to a certain level, the marginal effect of continuing to increase ESG investment will reduce the increase in intangible capital.
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INTRODUCTION
Climate change has become a real and urgent crisis facing mankind, and a serious and long-term challenge. To address global climate change, the United Nations calls on countries to take practical action to reduce carbon emissions and to achieve harmony between humans and nature. Balancing the environment and economic development to achieve a harmonious coexistence between humans and nature, the issue of environmental sustainability has become one of the top priorities of current concerns. The Party Central Committee attaches great importance to the sustainable development of the environment and economy, and green and low-carbon strategies are gradually emerging. The 18th Party Central Committee, with Comrade Xi Jinping at the core, has put forward the climate action goals of “ecological civilization construction” and “carbon neutral, carbon peak”. According to the “Carbon Summit Action Plan by 2030” issued by the State Council in 2021, during the period of the “14th Five-Year Plan”, a green and low-carbon approach has become the way to promote high-quality development and ecological civilization construction. The United Nations continues to promote the ESG (environmental, social, governance) regulation as the main body for carbon reduction. Since ESG first appeared in the UN’s Who Cares Wins report in 2004 and the United Nations Global Compact (UNGC) and the United Nations Environment Programme Sustainable Finance Initiative (UNEPFI) jointly released the Principles for Responsible Investment (PRI) in 2006, ESG regulation and disclosure policies worldwide have been gradually improved. For example, the European Union has a centralized department for the development of ESG regulatory policy, and has established a complete “regulation–guidance–training–disclosure” system for the regulation of ESG disclosure and mandatory legislation on information disclosure. In the US, the disclosure of ESG information is guided by the market; for example, a large number of passive ESG fund products are issued by mutual fund companies, which broaden the financial financing channels of listed companies with high ESG performance and motivate listed companies to disclose ESG voluntarily. In Japan, pension fund investment is used as a capital guide to invest in listed companies with high ESG performance and motivate listed companies to actively disclose their ESG information.
In order to implement the goals of the Paris Agreement, the Chinese government has proposed the goal and initiatives of “carbon neutrality and carbon peaking” in 2020. As a public enterprise, listed companies should play the role of capital market and be the main force to achieve carbon neutrality and the carbon peak strategy. In order to urge Chinese listed companies to improve the quality of information disclosure, the relevant Chinese authorities started to improve the relevant system as early as 2016. In 2016, the People’s Bank and seven other ministries and commissions issued the Guidance on Building a Green Financial System, proposing to establish and improve the mandatory environmental information disclosure system for listed companies. In the same year, the CSRC revised the provisions on the content and format of annual and semi-annual reports in The Guidelines on the Content and Format of Information Disclosure by Companies Issuing Public Securities. Companies and their subsidiaries that are key emission units announced by the environmental protection authorities should disclose relevant environmental information. In December 2017, the CSRC promulgated The Guidelines on the Content and Format of Information Disclosure by Companies Issuing Public Securities No. 2: Content and Format of Annual Reports (Revised 2017), which stipulates that if the content of environmental information is disclosed in the form of interim reports during the reporting period, the subsequent progress or changes shall be explained. Companies other than key emission units may disclose their environmental information with reference to the above requirements, and if not, the reasons shall be fully explained. Companies are encouraged to voluntarily disclose relevant information that is conducive to protecting ecology, preventing pollution and fulfilling environmental responsibilities. In September 2018, the SEC issued the revised Code of Governance for Listed Companies, which states that “listed companies should pay attention to the welfare of the communities in which they are located, environmental protection, public welfare and other issues while maintaining the company’s sustainable development and maximizing shareholders’ interests, and attach importance to the company’s social responsibility.” Under the urging of relevant authorities, the amount of voluntary ESG information disclosures by listed companies has increased significantly. According to data from the Shanghai Stock Exchange, of the 1,420 listed companies that released their annual reports in 2017, 855 made disclosures of environmental information, an increase of 235% from the previous year. Among them, 386 companies were key emission units and 439 were voluntary disclosures. In addition, 666 listed companies disclosed environmental information in their semi-annual reports in 2018, up 40% from the previous year, according to Shenzhen Stock Exchange data. A total of 215 companies voluntarily disclosed more environmental information, including the establishment and implementation of the environmental responsibility system, the amount of environmental investment, the acquisition of environmental management system certification and the development of cleaner production audits. More than 1,500 listed companies disclosed environmental information in their semi-annual reports in 2021, making it the year in which listed companies disclosed the most ESG-related information. While listed companies are disclosing ESG-related information, Chinese public funds are launching ESG products on an increasingly large scale. According to the data of the China Responsible Investment Annual Report 2020, the scale of China’s pan-ESG public securities funds per month was 120.972 billion yuan in 2020, and the number of pan-ESG indices released reached 52, including 15 in the ESG preferred category, 6 in the corporate governance preferred category, 2 in the starting low-carbon preferred category, and 27 in the energy-saving and environmental protection industry category.
The voluntary disclosure of ESG by listed companies has increased significantly, as shown in Figure 1. As shown in Figure 1, the number of ESG information disclosures of CSI 300 constituents, for example, increased by 43% in 2009 and reached 81.8% in 2018. In the process of the voluntary disclosure of ESG information, how do listed companies implement the content of ESG information? Does investing working capital in ESG-related disclosures lead to corporate operating performance, and what is the mechanism by which ESG information disclosure is causing changes in intangible capital ? The traditional view is that managers have a special responsibility to maximize shareholder value under the constraints of relevant laws and regulations, whereas some argue that management has a more important responsibility not only to shareholders but also to a wider range of stakeholders. When management is biased toward social responsibility, it invests more in ESG disclosure and reports implementing higher cost socially responsible investments, which can increase intangible capital even if financial incentives exist. Firms perform better financially when management’s preference for CSR investments is higher than when managers have a strong preference for wealth (Martin, 2021). It has also been shown that there is a non-negative relationship between ESG disclosure and corporate financial performance (Li et al., 2017; Wang and Sarkis, 2017; Kuo et al., 2021), and it will cause changes in intangible capital.
[image: Figure 1]FIGURE 1 | Growth in the number of ESG disclosures for CSI 300 constituent stocks. Source: Shang Dao Rong Green, Wind Information.
Overall, existing studies have not analyzed the impact of ESG disclosure on the intangible capital of firms in terms of changes in ESG scores due to ESG disclosure by micro firms. The possible marginal contributions of this study include: first, introducing the square of log ESG scores, exploring the dynamic process of the changes in voluntary ESG disclosure on intangible capital, and revealing the “inverted U” type relationship between ESG disclosure and intangible capital; second, exploring the impact of the change in ESG score on intangible capital from the perspective of micro-corporate ESG change, and further elucidating the impact of ESG disclosure on intangible capital. Finally, the impact of ESG disclosure on intangible capital is discussed from the perspective of developing countries, which enriches the relevant research results at the level of ESG disclosure. Generally, there is a transition period after listed companies receive regulatory requirements, but the process of ESG information disclosure by Chinese companies shows that listed companies are responsive to disclosure (as seen in Figure 1), reflecting their sense of social responsibility as public companies.
LITERATURE REVIEW AND RESEARCH HYPOTHESIS
ESG Disclosure and Intangible Capital
Intangible capital is usually defined as the intangible resources that enter the production process (Yang and Shi, 2018), mainly including software, intellectual property, brand and innovative business process (Crouzet and Eberly, 2018), and is highly correlated with tangible capital (McGrattan Ellen and Prescott, 2014), is one of the important driving forces of enterprise business activities. In the early stage of enterprise digital transformation, except for equipment related to digital equipment, enterprises need to invest intangible resources such as human resources, technical know-how, information network and enterprise culture in business process transformation, management and operation training, software maintenance and other fields.
In the context of advocating for the green economy, sustainable investment is increasingly becoming one of the important issues of concern for all aspects of society. In response to the carbon neutrality and carbon peaking strategies advocated by the government, listed companies are increasingly focusing on disclosing information about ESG, and investors are increasingly concerned about corporate ESG disclosure (Khan et al., 2016). ESG disclosure is valuable to shareholders and can have an impact on corporate value, but ESG can amplify the true value of overvalued companies and reduce the true value of undervalued firms (Bofinger et al., 2022). What is the contribution of voluntary ESG disclosure for listed companies to the listed companies themselves? To this end, studies have been conducted on the relationship between ESG disclosure and corporate financial performance, but the findings are mixed. A total of 90% of the studies suggest that there is a non-negative relationship between ESG disclosure and corporate financial performance, such as Wang and Sarkis (2017) and Li et al. (2017). The main studies can be divided into two types. The “social impact hypothesis” believes that the better a company fulfills its social responsibility, the better its financial performance will be. Its logic has two points: 1) improving social influence and attracting more customers through corporate social responsibility initiatives can build a positive, upbeat social image, and increase intangible capital, which in turn can widely attract potential customers and expand the market share. 2) Improving employees’ sense of belonging and identity can enhance productivity. By attaching importance to the working environment of employees and establishing a comprehensive talent training mechanism, companies can bring a sense of belonging to their employees and promote their initiative, thus improving the overall productivity of the company. Therefore, ESG investment can lead to higher financial performance through the above two social impact mechanisms. The optimal social responsibility hypothesis proposes that the relationship between CSR and corporate financial performance is not a simple linear relationship, but rather a relationship similar to an inverted U-shape; if a company invests too much in ESG, it will correspondingly reduce its financial profit (Bowman and Haire, 1975), but can increase intangible capital. Based on this, hypothesis 1:
Hypothesis 1: ESG information disclosure promotes the increase of intangible capital.
Transmission Mechanism of ESG Information Disclosure to Intangible Capital
In terms of the drivers of the impact of intangible capital at ESG disclosure sites, there are studies to enhance ESG performance by decomposing corporate value into profitability and the cost of equity capital (Zhang et al., 2021), and by increasing Tobin’s Q (Wong et al., 2021), improving corporate cash flow (Gregory, 2021) and reducing the cost of debt (Eliwa et al., 2021) to enhance intangible capital. Furthermore, Kuo et al. (2021) tracking study of ESG performance indicators and the short-term financial performance of 30 airlines worldwide showed that in the initial stage of ESG implementation, airlines’ return on assets tended to decrease; in the long-term implementation process, ESG implementation helped airlines’ return on assets increase.
It has also been shown that ESG disclosure shows a weak correlation with intangible capital (Friede et al., 2015). In non-linear models, ESG disclosure has a U-shaped relationship with financial performance, whereas in linear models, ESG disclosure has no linear relationship with financial performance (Nollet et al., 2016). For emerging market countries, ESG disclosure is not related to firm profitability (Garcia et al., 2017).
Although studies on ESG information disclosure and corporate value have reached different conclusions, under the carbon neutral and carbon peak strategy, the voluntary disclosure of ESG information by listed companies helps to achieve communication with suppliers and consumers and realize the improvement of intangible capital. ESG information disclosure and improvement of intangible capitalis a nonlinear relationship. The early stage of ESG information disclosure leads to a significant increase in costs and a decline in corporate business performance; when ESG inputs reach a certain level, ESG information disclosure will promote the improvement of intangible capital.
Intangible capital, such as software and information system, is becoming more and more important to corporate profitability, and the expansibility of intangible capital makes it easier for enterprises to obtain competitive advantages (Autor et al., 2020; Akcigit and Ates, 2021). The influence of intangible capital on enterprise performance can be summarized from two aspects. On the one hand, enterprise productivity can be improved by improving industry concentration and market power (Crouzet Nicolas Eberly, 2019; Crouzet Nicolas Eberly, 2019); On the other hand, enterprises adopt more intangible capital and scale-biased technology brought about by the progress of information technology to form the “superstar” effect (Autor et al., 2020) and achieve stable profit growth. Intangible capital not only has an impact on business performance, but also affects the quality of macro-economy. Intangible capital is an important source of productivity and economic growth (Yang and Shi, 2018). Crouzet and Eberly (2021) research shows that intangible capital affects the accuracy of TOTAL factor productivity in The United States, especially when the mismeasurement of intangible capital and the increase of the addition rate will lead to one-third to two-thirds of the downward deviation of total factor productivity growth in the United States.
Studies have shown that there is a certain promoting relationship between firm performance and intangible capital. Based on this, hypothesis 2 are proposed:
Hypothesis 2: ESG disclosure and intangible capital have an inverted U shape.Since the mandatory disclosure of ESG information by listed companies started in 2017, some companies may fail to comprehend the role of ESG in the early stage of ESG disclosure, resulting in ESG scores that may not reflect the true value of the company. However, ESG disclosure enables communication with investors, and it plays a key moderating role, which mitigates the negative impact of disadvantaged firms and weakens the positive impact of advantaged firms (Fatemi et al., 2018). There are significant changes in corporate ESG ratings as firms continue to increase their investment in ESG. Changes in ESG rating affect stock price performance. Shanaev and Ghimire (2021) investigate the impact of changes in 748 ESG ratings on the stock returns of U.S. companies from 2016 to 2021 by using a calendar time portfolio approach. Their study then showed that ESG rating upgrades result in a 0.5% increase in monthly returns, whereas ESG rating downgrades are detrimental to stock performance. Of course, ESG disclosure helps to mitigate uncertainty (Gregory, 2022), and the voluntariness of firms to increase ESG disclosure to mitigate uncertainty increases. Because enterprise performance and intangible capital have promotion relationship, hypothesis 3 is proposed:Hypothesis:3: Changes in ESG scores affect intangible capital.
MODEL AND DATA

1) Model
To measure the relationship between ESG disclosure and intangible capital, the following model is introduced:
[image: image]
esgit in Equation 1 denotes the logarithm of the ESG score of company i in period t, represents the result of ESG “output”. lnint_capit denotes the logarithm of intangible capital i in period t. Xit denotes the set of control variables, mainly the log of the net cash flow at the end of the period (lncash), the log of net profit that is attributable to the parent company of company (lnprofit), the log of the assets and liabilities (lndebt), the log of capital expenditure (lncapital), the log of the return on net assets (lnroe), the log of R&D spending (lnxrd), the log of the top ten shareholders’ shareholding ratio (lnshare_holder). To further characterize the relationship between ESG disclosure and the intangible capital of listed companies, this study controls for time and firm fixed effects.
Intangible capital has been considered to be particularly elusive, and its depreciation rate is unknown, so it is difficult to adopt the methods traditionally used to evaluate the capital stock (Tambe et al., 2020). How to measure intangible capital is one of the core issues concerned by academia. Throughout the existing studies, the main methods for measuring intangible capital are as follows: Enterprises’ intellectual capital and organizational capital (Peters & Taylor, 2017), Tobin Q (Brynjolfsson et al., 2021), IT investment measurement (Tambe et al., 2020), input-output measurement (McGrattan Ellen and Prescott, 2014). Intangible capital input mainly includes intellectual capital and organizational capital (Eisfeldt and Papanikolaou, 2014; Peters and Taylor, 2017), intellectual capital is measured by R&D input expenditure, and the sum of selling, General, and Administrative (SG&A) expenditure and intellectual capital and organizational capital are counted as intangible capital by perpetual inventory method. The intangible capital accounting method in this study is based on Peters and Taylor (2017).
2) Description of data and key indicators
ESG disclosure data for A-shares started in 2017, and the data collection period for the equity study is from 2017 to 2020 for non-ST stocks in A-shares. ESG indicators refer to CSR scores, and this study mainly uses A-share Wind scoring criteria and FTSE Russell scoring criteria.
The main variables involved in this study are shown in Table 1. As shown in Table 1, the mean value of the ESG score of the listed companies is 6.29, and the minimum and maximum values are 2.15 and 9.68, respectively, indicating that under the policy initiative, listed companies all start to disclose the relevant ESG indicators, but the funds invested in the governance of ESG by different companies show large differences, which can be seen mainly from the ESG score. The differences in the capital invested in ESG governance can be seen from the relevant financial indicators, such as the fact that the mean value of the logarithm of the cash flow of the listed companies is 1.59, and the minimum and maximum values are −4.61 and 9.79, respectively, indicating that there is significant heterogeneity in the cash flow of the listed companies. This leads to significant differences in the effect of enterprises in ESG governance due to financial constraints.
TABLE 1 | Statistical description of the main variables.
[image: Table 1]The sample size of FTS Russell ESG scores data is less, only about 1,400. Although there are fewer observations of FTSE Russell ESG scores, it also shows heterogeneity in ESG scores across companies.
EMPIRICAL RESULTS

1) Basic regression results
The results of the benchmark regressions of this study are presented in Table 2. Column (1) of Table 2 indicates that ESG disclosure helps to increase intangible capital, as shown by the significantly positive coefficient of lnesg. However, the improvement of intangible capital by ESG disclosure is not instantaneous, and the growth rate of the listed companies’ intangible capital slows down as companies increase their investment in the ESG field. This shows that the coefficient of (lnesg)2 is significantly negative, indicating that the investment in the ESG field and the intangible capital of the listed companies show a typical “inverted U” trend. After further controlling for financing constraints (sa), the results in column (2) of Table 2 remain robust, and the conclusion that ESG disclosure helps improve intangible capital still holds. To test the robustness of this result, the ESG disclosure data is replaced with the business reputation indicator, and the results are presented in column 3) of Table 2. The results in column (3) of Table 2 remain robust. The above findings suggest that ESG disclosure helps to improve intangible capital, but the investment in the area of ESG shows a non-linear relationship with the intangible capital of the listed companies.
TABLE 2 | Baseline regression results.
[image: Table 2]The main reasons for the non-linear relationship between the ESG information disclosure of listed companies and intangible capital are as follows: firstly, ESG information disclosure requires relevant information in the fields of environment, social responsibility and governance, etc. According to the framework of the Securities and Futures Commission on ESG disclosure, listed companies collate and collect relevant information or data in the fields of environment, social responsibility and governance, and then they need to increase certain equipment and labor in the first phase. This will undoubtedly cause an increase in the short-term costs of enterprises, which will lead to increase in their short-term intangible capital level. Secondly, ESG disclosure helps to improve performance. When a company takes the initiative to undertake social responsibility, it can announce to the public that it has established a positive image, which in turn attracts potential customers, improves the market share and increases net profit, it can also increase intangible capital. Finally, ESG disclosure helps retain talents. By attaching importance to the working environment of employees and establishing a comprehensive talent training mechanism, companies bring a sense of belonging and humanistic care to their employees, promoting their initiative and, thus, improving the overall productivity of the company, which in turn improves intangible capital.
However, with the increase of ESG investment, the improvement effect of ESG score on intangible capital weakens. When the ESG score of an enterprise is raised to a certain extent, the enterprise has established a good image among the public, and it may be “uneconomical” to maintain a better image through ESG investment.
2) Robustness tests
As we all know, in accounting indicators, some indicators are directly related to each other. In order to overcome the endogeneity problem caused by the connection between indicators, we need to use other tools to test. In this paper, the improvement of ESG score of explanatory variables may be related to R&D investment, net profit, asset-liability ratio and other indicators.
Due to the possible endogeneity problem in OLS regression, GMM, 2SLS and partial sample deletion methods are introduced to test the robustness of the benchmark regression results, which are shown in Table 3. Column (1) of Table 3 uses the GMM method, and its findings are consistent with column (2) of Table 2, i.e., ESG disclosure helps increase intangible capital, as shown by the significantly positive coefficient of lnesg. However, the improvement of ESG disclosure on intangible capital is not instantaneous, and the growth rate of the listed companies’ intangible capital slows down as the companies’ investment in the ESG field increases, which shows that the coefficient of (lnesg)2 is significantly negative. This indicates that the investment in the ESG field and the intangible capital of listed companies show a typical “inverted U” type trend. Column (2) of Table 3 adopts the 2SLS method, and its results are consistent with column (1) of Table 3. Since some public enterprises are relatively more active after the Chinese government authorities advocated ESG information disclosure, and public enterprises in China are mainly state-owned enterprises, the data sample of state-owned enterprises is retained on the basis of column (2) of Table 2, and its regression results are consistent with column (2) of Table 2. The above result shows that the disclosure of ESG information by public companies helps intangible capital, but the positive relationship between ESG disclosure and intangible capital is not linear; ESG disclosure increases inputs and decreases cash flow, leading to a decrease in operating performance. However, as ESG information disclosure reaches a certain level, the average ESG inputs begin to decline, and intangible capital appears to improve. Similarly, the accuracy of the benchmark regression results was verified again by different methods.
3) Further Discussion
TABLE 3 | Robustness tests.
[image: Table 3]According to the Wind ESG indicator system, it involves 3 major dimensions, 27 topics and more than 300 indicators. For example, in the environmental indicators, indicators such as waste water, waste gas, and green buildings are covered, so that enterprises need to increase investment in environmental governance in order to reduce the “three wastes”. Among the social indicators, it mainly involves indicators such as R&D and innovation, occupational health and safety production, product quality, employment, etc. These indicators involve maintaining customer relationships, and it is necessary to increase R&D investment to improve product quality. Governance indicators include auditing, ESG governance, equity and shareholders, corruption and other indicators. Improving governance also requires investment.
Based on the analysis of the above three dimensional indicators, in order to obtain a higher ESG score, it is necessary to continuously increase investment. Therefore, changes in ESG scores can reflect changes in a company’s social, environmental, and governance investments.
The above findings explain the relationship between ESG disclosure and the intangible capital of listed companies, but the interaction between changes in ESG scores due to ESG inputs and intangible capital has not been addressed. How does ESG disclosure reflect ESG inputs? The existing data cannot portray the ESG input of listed companies at all. In order to further portray the relationship between the ESG inputs of listed companies and intangible capital, another indicator needs to be found. This study uses the change in ESG score (esg_diff) to portray the impact of corporate ESG input. The reasons for choosing the change in ESG score to reflect the change in ESG input are as follows: firstly, a third-party evaluation organization by investigating the EGS score of listed companies is relatively objective. Secondly, since the change in ESG score itself can reflect the indicator of corporate ESG improvement or lack thereof, when the ESG score improves, it is reasonable to believe that the ESG input of listed companies increases, and when the ESG score decreases, then the listed companies’ ESG input has not been increased.
Table 4 shows the relationship between changes in the ESG scores of listed companies and intangible capital. Column (1) of Table 4 considers the influence of DYNAMIC changes of ESG on intangible capital of listed companies, and the results show that change in ESG score helps to increase intangible capital, as shown by the significantly positive coefficient of lnesg_diff. However, the improvement of intangible capital by change in ESG score is not instantaneous, and the growth rate of the listed companies’ intangible capital slows down as companies increase their investment in the ESG field. This shows that the coefficient of (lnesg_diff)2 is significantly negative, indicating that the investment in the ESG field and the intangible capital of the listed companies show a typical “inverted U” trend.
TABLE 4 | The relationship between changes in ESG disclosure and intangible capital.
[image: Table 4]Column (2) of Table 4 introduces the lagged period variable (l_profit) of net profit attributable to the parent company of listed companies, and the results show that the increase in ESG input will reduce the current net profit of enterprises, but will have a boosting effect on the net profit of the latter period, which shows that the coefficient of lnprofit is significantly negative, whereas l_profit (lagged period net profit) is significantly positive.
Column (3) of Table 4 introduces the two-period lagged variable (l2_profit) of net profit attributable to the parent company of the listed companies, and its results show that the increase in ESG input will reduce the current net profit of enterprises, but have a boosting effect on the net profit of the latter two periods, which shows that the coefficient of lnprofit is significantly negative, whereas l2_profit (two-period lagged net profit) is significantly positive, and the two-period lagged net profit significance level and coefficient are greater than that of the lagged one period. This indicates that the current net profit decreases little with the increase in ESG investment, but has an increasing marginal impact on the future net profit.
Column (4) of Table 4 introduces the lagged three period variable (l3_profit) of net profit attributable to the parent company of the listed companies. The results show that the increase in ESG investment will reduce the net profit of enterprises in the current period, but will have a boosting effect on the net profit in the next three periods, as shown by the significantly negative coefficient of lnprofit and the significantly positive coefficient of l3_profit (lagged three period net profit). The results indicate that the increase in ESG investment will reduce the net profit of the company in the current period, but will have a significant contribution to the net profit in the next three periods.
The relationship between changes in ESG scores and intangible capital verifies that the changes in ESG disclosure on intangible capital are not linear as traditionally believed, but rather show a non-linear relationship. The reasons for the non-linear relationship between the change in ESG disclosure and intangible capital are as follows: first, the increase in ESG investment in the short term and increase intangible capital, but in the future years, the increase in ESG investment and intangible capital increase will present “uneconomic” conditions. Secondly, the marginal improvement in future performance is better than the decline in short-term business performance, indicating that the future benefits that the companies can obtain can compensate for the short-term decline in performance, which is one of the motivations for companies to be willing to actively disclose ESG information.
4) Heterogeneity Analysis
The data description in Table 1 already shows that heterogeneity characteristics exist among different listed companies. Moreover, the heterogeneity is evident in different types of companies. In order to study the relationship between ESG and intangible capital, this study examines the heterogeneity from the business level and the region where the companies are located, and the results are shown in Table 5.
TABLE 5 | Heterogeneity analysis results.
[image: Table 5]Columns (1) to (4) of Table 5 show the geographic regions in which the companies are located, which can generally be divided into four regions, namely, East, Central, West and Northeast. For listed companies in the East, Central and West, the results in column (1), (2) and (3) of Table 5 show that the ESG disclosure of the listed companies promotes intangible capital, and with the increase in ESG disclosure investment, ESG disclosure and intangible capital show an “inverted U” shape, which shows that the coefficient of lnesg is significantly positive, whereas the coefficient of (lnesg)2 is significantly negative. For listed companies in Northeastern regions, the results in columns (4) of Table 5 indicate that ESG information disclosure by listed companies does not contribute to the improvement of intangible capital, and there is no “inverted U” type relationship between ESG information disclosure and intangible capital. The reasons for the above differences may be as follows: firstly, for the East, Central and West, the listed companies are located in a region with better economic vitality, the communication between enterprises and investors is more adequate, and the listed companies are more willing to disclose information. Secondly, for the regions with relatively weak economic vitality, the exposure of the listed companies may not be too high, and they also face certain financial constraints. Thirdly, the transformation and upgrading of the old industrial base in northeast China is slow.
Columns (5) and (6) of Table 5 measure the impact of ESG disclosure on intangible capital in terms of good and bad corporate performance. The classification of good and bad corporate performance is based on the mean value of the logarithm of the return on net assets of the listed companies, and those greater than the mean value are included in the group of good performance, whereas those less than the mean value are included in the group of poor performance. Column (5) of the table shows that the ESG disclosure of the listed companies promotes the improvement of intangible capital, and the ESG disclosure and intangible capital show an “inverted U” type relationship. Column (6) of the table shows that the ESG disclosure of the listed companies with poor intangible capital does not promote the increase in current net profit, but there is also an “inverted U” type relationship between ESG disclosure and intangible capital. The possible reasons for this situation for the poor performers are as follows: first, they face financial constraints to increase ESG investment in the short term and may not have the funds or may not invest in ESG disclosure at the expense of current operating cash flow, which may affect their business performance. Second, in terms of improving the public image of the company, it is less likely that the company’s management will improve its public image from ESG investment because the poor performance of the company already has a negative impact on the public.
To further portray the heterogeneity of different firms, an indicator reflecting firms’ revenue per capita is introduced, and the mean value of the logarithm of revenue per capita is used as the benchmark; firms with a logarithm of revenue per capita greater than this mean value are included in the group with high revenue per capita, and vice versa in the group with low revenue per capita. Columns (7) and (8) of Table 5 analyze the results of the impact of ESG disclosure on intangible capital in terms of revenue per capita. Column (7) shows the group with high revenue per capita, ESG disclosure promotes the improvement of intangible capital, and ESG disclosure has an inverted U-shaped relationship with intangible capital. Column (8) shows the group with low revenue per capita, and for this group, ESG disclosure does not promote an increase in current net profit, but there is also an “inverted U” relationship between ESG disclosure and intangible capital. The possible reasons for this situation for the group with low revenue per capita are as follows: first, for listed companies with low revenue per capita, their own operating performance may be less than satisfactory, and the management faces a difficult choice between ESG investment and maintaining the existing operation due to the financial constraints on corporate ESG investment. Secondly, for listed companies with low revenue per capita, ESG investment can hardly improve revenue per capita in the short term, resulting in the weak willingness to participate in corporate ESG investment.
The above heterogeneity analysis shows that ESG information disclosure and intangible capital present large differences across companies. For developing regions in the Central and Western, listed companies are significantly more willing to disclose ESG than those in the East regions; for listed companies with good performance, listed companies are also significantly more willing to disclose ESG information. For listed companies with good revenue per capita, listed companies are significantly more willing to disclose ESG information than those with poor revenue per capita.
MAIN CONCLUSION
The report of the 19th Party Congress pointed out that China’s economy has shifted from the stage of high-speed growth to the stage of high-quality development. Social responsibility and corporate green innovation both contribute to China’s high-quality development, but it is difficult to balance social and economic benefits at the same time, and it is a question of whether both can bring economic benefits to the enterprises themselves while bringing social benefits. In response to global climate change, China has made a solemn commitment to the world to achieve carbon neutrality and carbon peaking, and in order to achieve this goal, the relevant Chinese authorities have formulated relevant policies and measures to promote enterprises to steadily promote carbon reduction plans. Listed companies are the public enterprises in China’s manufacturing industry, and their voluntary ESG disclosure has become a key concern for social monitoring. Under pressure from various aspects, by 2017, more and more companies have voluntarily disclosed ESG by listed companies, and the quality of ESG disclosure has become better and better, which is shown by the slow process of improvement in companies’ ESG scores.
Is there a relationship between ESG score improvement and intangible capital? To unravel this mystery, this study introduces the square of intangible capital and explores the dynamic process of the change in voluntary ESG disclosure on intangible capital, showing that ESG disclosure significantly contributes to the performance of listed companies, but ESG disclosure and intangible capital show an “inverted U” shape. The relationship between ESG disclosure and intangible capital is further analyzed by using ESG score change (esg_diff) to characterize the impact of corporate ESG input. The study shows that the increase in ESG input reduces the current net profit of the company, but significantly contributes to the net profit of the next period, the next two periods and the next three periods.
However, there is significant heterogeneity in the effect of ESG disclosure on intangible capital. The heterogeneity of ESG disclosure in east, central, west and northeast regions shows that ESG disclosure promotes intangible capital only in the eastern region and has an “inverted U” shape, whereas there is no such relationship in the other regions. In terms of good or bad intangible capital, ESG disclosure promotes intangible capital in the group with good performance, and ESG disclosure has an “inverted U” relationship with intangible capital, whereas there is no significant relationship between ESG disclosure and intangible capital in the group with poor performance. From the perspective of revenue per capita, ESG disclosure promotes intangible capital in the group with high revenue per capita, and ESG disclosure has an “inverted U” relationship with intangible capital, although there is no significant relationship between ESG disclosure and intangible capital in the group with high revenue per capita. However, there is an “inverted U” relationship between ESG disclosure and intangible capital in the group with low revenue per capita.
The above study shows that the ESG information disclosure of listed companies has shown a large differentiation, and this differentiation is likely to further expand. Some listed companies that have completed the first phase of climate target commitment through product transformation and business transformation have gradually started to pursue more stringent and comprehensive environmental and climate targets in order to further reduce the indirect impact of their products and business on the climate. A common goal is the “carbon footprint neutrality” goal, which calculates the total carbon emissions generated during the production process, from raw material processing to final product production, and helps upstream producers use alternative raw materials and renewable energy to build a carbon footprint for each link of the entire industry chain as part of the “carbon neutral” development goal. In order to balance the ESG disclosure of listed companies and help relatively backward enterprises enhance and improve ESG information disclosure, the following levels of improvement are needed, and the following policy insights are derived:
First, improve ESG disclosure scoring standards to achieve comparability among indicators. Compared with foreign countries, domestic ESG-related research is still in the initial stage. Not only are there relatively few studies dedicated to the evaluation of ESG indicators for listed companies, and the definition and connotation of ESG have not yet reached a consensus, but there are also limitations in the research on the individual evaluation of listed companies’ fulfillment of social responsibility and green development by relevant rating research institutions. Moreover, ESG research institutions have formed their own schools of thought, lacking absolutely convincing index systems and evaluation methods, and some studies only publish the evaluation results without disclosing the evaluation indexes and evaluation methods, and the evaluation itself lacks transparency.
As shown in Table 1, as corporate heterogeneity leads to large differences in ESG information disclosure input by listed companies, whether it is the Wind ESG score or FTSE Russell’s ESG score, these two indicators only have total scores without further differentiating each score item of E, S and G. The comparability of ESG scores among different industries needs to be further improved.
Second, tax incentives are given in the field of ESG information input to prompt enterprises to establish and improve detailed indicator systems. For ESG rating agencies, the database of ESG ratings of domestic listed companies is weak, and the data source of ESG-related indicators is a difficult problem. The main data sources of existing research include the public disclosure of listed companies’ financial reports and social responsibility reports as well as data from media, data provided by third-party organizations, questionnaires, data information obtained from field research, etc. Therefore, there exists the phenomenon that some evaluation institutions backwardly deduce the evaluation system based on experience and internal data, which lacks certain scientificity and operability.
Listed companies need to disclose ESG information, and the ESG implementation of all aspects of governance requires investment from all aspects of ESG one by one, such as the purchase of environmental protection equipment, etc., all of which reduce corporate operating cash and is an extremely difficult choice for companies with poor operating performance. In order to help company improve ESG information disclosure, the government can consider giving companies certain tax incentives in the area of ESG investment to increase their motivation.
Third, form a socialized guidance enterprise ESG disclosure mechanism. Drawing on the experience of the United States and Japan in socially guiding enterprises to voluntarily disclose ESG information. Policy makers should formulate relevant policies which can promote public funds and pension funds to establish ESG fund products. The ESG fund products can expand financial financing channels for listed companies.
Fourth, for the listed companies in Northeastern regions, the relevant departments appropriately give policy inclination to listed enterprises in these regions to help them quickly establish and improve ESG information disclosure to increase their enthusiasm toward disclosing ESG information.
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