

[image: image1]
Quantitative ESG disclosure and divergence of ESG ratings












	
	TYPE Original Research
PUBLISHED 05 August 2022
DOI 10.3389/fpsyg.2022.936798






Quantitative ESG disclosure and divergence of ESG ratings

Min Liu*

School of Business, Renmin University of China, Beijing, China

[image: image2]

OPEN ACCESS

EDITED BY
Mark Anthony Camilleri, University of Malta, Malta

REVIEWED BY
Monica Billio, Ca' Foscari University of Venice, Italy
 Michele Costola, Ca' Foscari University of Venice, Italy

*CORRESPONDENCE
 Min Liu, liumin2018@ruc.edu.cn

SPECIALTY SECTION
 This article was submitted to Organizational Psychology, a section of the journal Frontiers in Psychology

RECEIVED 05 May 2022
 ACCEPTED 08 July 2022
 PUBLISHED 05 August 2022

CITATION
 Liu M (2022) Quantitative ESG disclosure and divergence of ESG ratings. Front. Psychol. 13:936798. doi: 10.3389/fpsyg.2022.936798

COPYRIGHT
 © 2022 Liu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



Over the past decade, sustainable finance has been a topic of burgeoning significance for investors, and ESG ratings have become commonly used to implement ESG investment strategies in practice. Strikingly, it is widely documented in both academic literature and investment practices that ESG ratings of a given firm can be extremely different across rating providers. However, despite the disagreement in ESG ratings being subject to a lot of criticism, only few studies have examined the sources and determinants of rating divergence. This study examines whether quantitative ESG disclosure is conducive to rating convergence among agencies. Based on ESG rating data of Chinese A-share listed companies, the author finds that greater quantitative ESG disclosure, especially disclosure on environmental and social pillars, results in greater divergence of ESG ratings. When employing a difference-in-differences design with a quasi-experiment of disclosure guidance introduced by Hong Kong Exchange, the results show that if ESG disclosure is standardized and comparable, more numerical information reduces agencies' rating disagreement instead. Further analyses show that the lack of agreement is related to a low rating in the future. The author also finds that the effect of quantified ESG disclosure on rating divergence is more pronounced when firms are single businesses rather than diversified businesses with poor ESG performance rather than good ESG performance. The results are robust to alternative measures of ESG rating divergence, alternative sample, two-way clustering, and additional control variables. Taken together, the results indicate that quantitative ESG disclosure degenerates rating disagreement.
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Introduction

In recent decades, companies have been under enormous pressure to be sustainable not only because of the obligation to create a favorable social impact for stakeholders other than shareholders but also because of the notion that environmental, social, and governance (ESG) issues are important for firms' competitiveness and legitimacy (Lins et al., 2017; Camilleri, 2018; Cao et al., 2019; Grewal and Serafeim, 2020). The 2020 Global Sustainable Investment Review (GSIR) reports the booming popularity of sustainable investments, with $ 35.3 trillion assets under management and 15% growth in 2 years. This implies that a remarkable demand for ESG ratings as a third-party assessment of ESG issues. Investors, firms, researchers, and even regulators rely on ESG rating agencies to evaluate firms' ESG performance. Ratings are regarded as a tool to address climate risks for institutional investors, equally as important as firm valuation models, shareholder proposals, and hedging (Krueger et al., 2020), and thus increasingly shape investment decisions (Hartzmark and Sussman, 2019). Moreover, an extensive stream of academic studies also draws conclusions from ESG ratings such as studies on economic consequences of ESG performance (Servaes and Tamayo, 2013; Cheng et al., 2014; Khan et al., 2016; Hubbard et al., 2017; Lins et al., 2017) and influence on asset pricing (Engle et al., 2020; Pedersen et al., 2021).

However, a lot of attention from investors, academic researchers, and the financial press has been drawn to the ESG rating disagreement among different rating agencies for the same firm (Chatterji et al., 2016; Gibson Brandon et al., 2021; Berg et al., 2022; Christensen et al., 2022). Taking the hot stock in Chinese A-share listed companies for example, Kweichow Moutai got a high “AA” from Sino-Securities Index but a low “C+” from SynTao Green Finance for its ESG performance by June 2020, which thoroughly confused investors. Regulators, including the United States SEC and the European Commission, have expressed a heightened concern on the quality and precision of ESG ratings. In general, the consistency of ESG ratings across different data providers reached an amazingly low correlation from 0.30 to 0.66 (Chatterji et al., 2016; Billio et al., 2021; Gibson Brandon et al., 2021; Jørgensen and Ellingsen, 2021). The lack of consistency calls into question the validity of ESG ratings, which could cause a whole set of adverse consequences as follows: first, the disagreement may potentially taint sustainable investment decisions, raising challenges for investors to integrate ESG dimensions into investment strategies and leading to inefficiencies in the capital market. Uncertainty emerging from ESG rating divergence commands an uncertainty premium to compensate for the additional exposure, as well as discourages ESG-sensitive investors' participation in the market (Gibson Brandon et al., 2021; Avramov et al., 2022). Second, rating disagreement could reduce incentives for firms to improve ESG performance, because there is no sense or commercial logic in spending substantial resources on activities that would result in obscure ratings. Third, the inconsistency of ESG ratings may shake the foundation of data analysis in academic research, resulting in inconsistency of conclusions. In short, it is crucial to establish a deeper understanding of the fact and reasons of ESG rating disagreement and explore how to improve the validity and convergence of ratings across rating agencies.

Recently, several studies have examined the sources and determinants of rating divergence. Chatterji et al. (2016) document a surprisingly low agreement of social ratings across six well-known information intermediaries and find that raters not only define CSR in various ways (theorization is low) but also use different methods and metrics to measure the same construct (commensurability is low). Furthermore, Berg et al. (2022) identify sources of ESG rating disagreement and decompose the divergence into three dimensions: using different categories (scope divergence), measuring the same categories with different indicators (measurement divergence), and taking different weights on the relative importance of the categories (weight divergence). They provide evidence that scope divergence and measurement divergence are the main drivers of rating divergence. More interestingly, Christensen et al. (2022) focus on how the extent of firms' ESG disclosure drives the agreement or disagreement of ESG ratings and find that greater disclosure leads to greater rating divergence, which is totally opposite to earnings forecasts in the equity markets and credit ratings in the debt market. The most important difference between these studies and the author's study is that they focus on explaining how the whole disclosure influences rating disagreement, while the author is interested in exploring whether quantitative ESG disclosure brings about some changes. On the one hand, consistent with ESG disclosure (Christensen et al., 2022), analysts may also have more opportunities for different interpretations of quantitative disclosure, giving rise to greater rating dispersion. On the other hand, quantitative disclosure not only markedly enhances the comprehensibility and comparability of ESG disclosure but also decreases analysts' subjectivity and discretion, thus setting stage for rating consensus. Hence, it is ex ante unknown whether numerical information would improve or deteriorate ESG rating convergence.

To shed light on this question, the author compiles ESG rating data from six ESG rating providers in China (SynTao Green Finance, Sino-Securities Index, China Alliance of Social Value Investment, WIND ESG, FTSE Russell, and Rankins), which represent the major players in Chinese ESG rating space. Given raters' coverage of public listed companies, the author restricts the sample to A-share firms listed on the Shanghai and Shenzhen stock exchanges in China and the sample period goes from 2014 to 2020, with 4,966 firm-year observations. Consistent with the average cross-correlations of ESG ratings from different agencies in prior studies (Gibson Brandon et al., 2021; Jørgensen and Ellingsen, 2021), most cross-correlations of ratings are between 0.4 and 0.6 in this study. After controlling for firm-level characteristics and some fixed effects, a preliminary regression analysis shows that greater quantitative ESG disclosure results in greater divergence of ESG ratings. Furthermore, the author disentangles the ESG disclosure and divided it into three pillars: E (the environmental pillar), S (the social pillar), and G (the governance pillar). The regression results are consistent with the conjecture of the author, who finds that disclosures on environmental and social issues contribute more to disagreement than governance disclosures.

To address the potential endogeneity problem and examine whether standardized quantitative disclosure helps to reduce the rating disagreement, the author conducts a quasi-experiment on the implementation of Environmental, Social, and Governance Reporting Guide introduced by Hong Kong Exchanges (HKEX) and conducts a difference-in-differences (hereafter DID) estimation. The results corroborate the main finding and suggest that consistent disclosure does not lead to disagreement, and that inconsistent disclosure does. Furthermore, the author explores the consequences of rating divergence and finds that the lack of agreement is associated with low rating in the future, implying that disagreement represents a source of uncertainty about potential risks. Cross-sectional analyses show that the effect of quantified ESG disclosure on rating disagreement is more significant when firms are single businesses rather than diversified businesses with poor ESG performance rather than good ESG performance. Lastly, the main results are robust to alternative measures of ESG rating divergence, alternative sample, two-way clustering, and additional control variables.

This study contributes to several streams of literature. First, it extends the literature on non-negligible divergence of ESG ratings among different rating agencies (Chatterji et al., 2016; Billio et al., 2021; Gibson Brandon et al., 2021; Jørgensen and Ellingsen, 2021). The findings of the author suggest that even quantitative ESG disclosure brings about multifarious interpretations of ESG performance and hence inconsistent ratings, which provide further empirical evidence for the presence and determinants of rating disagreement. This study is closely related to Christensen et al. (2022) and has a key conclusion that rating divergence is larger when firms disclose more. Specifically, this study differs from theirs in that the author places importance on how quantitative disclosure (i.e., numerical metrics) influences the evaluation process and results of information intermediaries about ESG issues. Second, this study complements research studies related to sociology of valuation and evaluation. Although quantification enhances comprehensibility and comparability by condensing information, restricting discretion, and simplifying decision-making (Porter, 1995; Espeland and Stevens, 1998, 2008), the author finds that rating disagreement is more pronounced when firms disclose more numerical information, indicating that low commensurability still poses a serious challenge to the convergence of ratings. In contrast, a shared cognitive system, including common definition and similar measurement of ESG performance (Sauder and Espeland, 2009; Hsu et al., 2012; Chatterji et al., 2016; Kotsantonis and Serafeim, 2019), plays a paramount role in driving convergence on social evaluation and judgment. Third, this study has implications for literature on economic consequences of ESG rating disagreement. Gibson Brandon et al. (2021) and Avramov et al. (2022) predict and find that firms with high ESG rating disagreement require an equity premium because disagreement is perceived as a source of uncertainty. This study complements some evidence and demonstrates that divergence is related to a lower average rating in the future, implying that quantitative disclosure degenerates rating disagreement but exposes potential ESG risks.

The reminder of the article proceeds as follows: Section Related research and hypothesis development provides a review of related research and develops testable hypotheses. Section Research design and data describes the research design and data. Section Results presents the main empirical results and interpretations. Sections Cross-sectional analyses and Robustness test report ion the cross-sectional analyses and robustness tests, respectively. Section Robustness test discusses the conclusions of this study in detail. Section Discussion concludes the article.



Related research and hypothesis development


Related research
 
ESG Ratings

Over the past decade, sustainable finance has been a topic of burgeoning significance for investors, and ESG ratings have become commonly used to implement ESG investment strategies in practice. In the meantime, a growing literature on management, economics, and finance also derives their conclusions from ESG ratings (Cheng et al., 2014; Khan et al., 2016; Avramov et al., 2022; Christensen et al., 2022). Most users are incapable of assessing the ESG performance of companies on their own and thus widely rely on ESG ratings from specialist rating agencies. The agencies, as information intermediaries, use a set of methods to identify risks and opportunities pertaining to ESG issues, transforming massive and complex information to aggregate scores (Escrig-Olmedo et al., 2019). ESG ratings support institutional investors with trillions of dollars in assets under management to integrate ESG dimensions into investment strategies and screen portfolios for risks and opportunities, which are previously unforeseen from financial performance (GSIR, 2020). Evidently, ESG ratings, like credit ratings in debt markets, can and do play a paramount role in capital allocation.

In China, there are several authoritative third-party data providers with expertise in evaluating ESG performance and localizing international scoring methodologies such as SynTao Green Finance, Sino-Securities Index, and China Alliance of Social Value Investment (CASVI). Rating agencies collect ESG information from various sources, assess it in their unique evaluation system, and produce ESG ratings or scores. Taking SynTao Green Finance for example, it collects self-disclosed information, such as annual reports and sustainability reports, and negative ESG information, such as formal media reports and penalties announced by regulatory authorities. The rating framework encompasses general indicators applicable to all companies and industry-specific indicators applicable to companies within industry classification (Broadstock et al., 2021). However, despite a great deal of time and energy spent on assessment, the validity and convergence of ESG ratings released by agencies are criticized in practice and research.



ESG rating disagreement

It has been debated critically in both academic literature and investment practices that the ESG ratings of a given firm can be extremely different across rating providers. Prior studies (Chatterji et al., 2016; Billio et al., 2021; Gibson Brandon et al., 2021; Jørgensen and Ellingsen, 2021) document a surprising lack of rating agreement between worldwide well-established information intermediaries, with an average correlation from 0.3 to 0.66. What is worse, Gibson Brandon et al. (2021) and Avramov et al. (2022) find that ESG rating disagreement seems to mislead even professional investors in their investment decisions and then discourages them from sustainable investment and active engagement in corporate ESG issues. The same applies to academics that draw plenty of influential conclusions. As such, it is crucial to explore why raters diverge widely; as a response, a growing number of studies have been dedicated to this topic.

Researchers have found some theoretical underpinnings in the literature related to sociology of valuation and evaluation. There are two prerequisites to converge on assessments for raters: theorization and commensurability (Durand et al., 2007; Espeland and Sauder, 2007; Sauder and Espeland, 2009; Hsu et al., 2012). A common theorization implies convergence on a common definition of ESG across ESG rating agencies. Despite a broad rhetorical agreement on the components of ESG performance, there are actually dramatic differences in the way raters theorize ESG, and high-level scope divergence (e.g., different sets of attributes between the scope of ratings) is one of the main drivers of rating divergence (Chatterji et al., 2016; Berg et al., 2022). However, after adjusting for differences in theorization, rating divergence may remain high as a result of low commensurability. High commensurability means that raters employ similar measurements and interpretations of the same construct. In practice, different raters generally measure the same attribute with various indicators, which make it impracticable to compare across ESG ratings and hence lead to great disagreement. Berg et al. (2022) provide convincing empirical evidence that measurement divergence is the most important force of rating divergence based on the data set of ESG ratings from six prominent agencies.





Hypothesis development

Drawing on studies on investor disagreement in financial markets, two main sources of disagreement are differences in information sets and differences in interpretations of information (Hong and Stein, 2007; Cookson and Niessner, 2020). Financial disclosures usually reduce dispersion among equity analysts, as well as credit rating analysts owing to widespread agreement on the meaning of financial information (Morgan, 2002; Hope, 2003; Bonsall and Miller, 2017; Akins, 2018), while ESG disclosures are likely to exacerbate dispersion among ESG rating analysts because of little agreement on how to interpret and judge the meaning of ESG performance disclosures. According to this viewpoint, Christensen et al. (2022) find empirical evidence that greater ESG disclosure gives rise to greater ESG rating disagreement. Nevertheless, what about quantitative ESG disclosure?

On the one hand, greater quantitative ESG disclosure may lead to greater ESG rating divergence. In the ideal situation, if rating agencies adopt the same approach to evaluate firms' ESG performance, the consistency of ratings should be fairly high no matter how much firms disclose. Nonetheless, the fact is that there are thousands of ways that firms report their ESG data and raters make their assessments, with different terminologies and different units of measure. To illustrate, Kotsantonis and Serafeim (2019) selected a random sample of 50 listed firms in Fortune 500 and found that the 50 firms use more than 20 distinct metrics to report on the issue of employee health and safety, e.g., lost time frequency rate, total case incident rate, number of severe accidents that occurred, occupational disease rate, and number of lost workdays. These indicators are similar but not identical and numerical but incomparable. Evidently, there is no consensus on which of these metrics best capture good ESG performance and how they are aggregated into an assessment system (Chatterji et al., 2016; Christensen et al., 2022). For firms with low level of quantitative ESG disclosure, agencies commonly have little dispute about their performance ranking near the bottom, whereas for firms disclosing many numerical information, things begin to get cluttered. Raters need to interpret and judge whether figures present good or bad ESG performance and compare the figures with those of peer firms despite incommensurability of different metrics. Accordingly, the author formulates the following hypothesis:

H1a: quantitative ESG disclosure is positively related to the divergence of ESG ratings.

On the other hand, greater quantitative ESG disclosure may bring about lower ESG rating divergence. In many areas of social sciences, the logic of quantification is implicit in a broad range of valuation/evaluation systems1. Quantification transforms quality into quantity and difference into numbers, integrating information into a shared cognitive system (Espeland and Stevens, 2008). The dominant reason why quantitative ESG disclosure may mitigate rating disagreement is that by condensing information and simplifying decision-making, quantification markedly enhances the comprehensibility and comparability of ESG disclosure (Espeland and Stevens, 1998). Compared with “establish a timely and quick consumer response system oriented to consumer needs”, it is apparently easier to assure consistency and reach consensus on “customer satisfaction is 95%” for rating agencies. In addition, numerical information, characterized as mechanical objectivity, restricts discretion especially when the credibility is challenged (Porter, 1995; Espeland and Stevens, 2008). Tang et al. (2021) find that companies held by the same owners as the rating agency receive higher ESG ratings, suggesting that the conflicts of interest degenerate the quality of ESG ratings. Hence, quantitative ESG disclosure is so impersonal and comparable that raters would decrease discretion and make consistent judgments. Collectively, the author proposes the following alternative hypothesis:

H1b: quantitative ESG disclosure is negatively related to the divergence of ESG ratings.

Whether quantitative ESG disclosure alleviates or exacerbates rating divergence is unknown. However, when it comes to standardized quantitative disclosure, the situation has become relatively clear. If companies disclose their ESG activities and performances in standardized and comparable indicators, rating agencies are more likely to absorb the commonly used indicators into their evaluation systems and make horizontal comparisons between companies. Standardized quantitative disclosure, following sustainable reporting instruments and standards developed by regulators or non-governmental organizations, is conducive to the rating convergence among agencies for the following reasons: (1) rating agencies tend to incorporate the indicators required by reporting instruments or standards into their assessment process, which greatly narrows the differences between agencies' evaluation systems and then converge rating outcomes; (2) when horizontal comparisons between companies are easily implementable, different rating agencies would choose similar companies' portfolio as highly rated companies.

To examine this conjecture, I use the Environmental, Social and Governance Reporting Guide introduced by Hong Kong Exchanges (HKEX) as a setting of improvement of ESG data consistency. Similar to government-initiated policies on ESG in the European context (Camilleri, 2015), this Guide requires a series of standardized key performance indicators, and firms must report on the “comply or explain” provisions of this Guide. Obviously, the new guidance greatly elevates the formalization and comparability of ESG reports. Although there are no explicit regulations for A-share firms listed on Shanghai and Shenzhen stock exchanges, a small part of these firms is cross-listed on HKEX. From July 2020 onward, companies cross-listed on A-shares and HKEX have to disclose standardized and comparable ESG performance measures following the guidance of HKEX, while companies only listed on A-shares are not subject to it. The author predicts that firms cross-listed on HKEX disclose more standardized quantitative indicators and get more consistent ESG ratings from agencies. In other words, agencies are more likely to reach a consensus about standard indicators disclosed by firms who have to meet the mandatory disclosure requirements. Therefore, the author proposes the second hypothesis:

H2: Standardized quantitative ESG disclosure is negatively related to the divergence of ESG ratings.



Research design and data


Research design

To test the hypothesis that greater quantitative metrics of ESG disclosure will give rise to greater divergence of ESG ratings, the main identification model is as follows:

[image: image]

where i indexes firm, t indexes year. ESG_Divergencei, t is the standard deviation of ESG ratings of firm i in year t, and ESG_Qmetricsi, t is the natural logarithm of the number of quantified indicators about ESG disclosure plus one. The construction of the two variables will be explained in detail later. The author predicts that the coefficient of interest α1 will be significantly positive.

Controli, t contains a vector of firm-level control variables, including the average ESG rating of a firm received from different rating agencies (ESG_mean), the number of rating agencies following the firm (ESG_N), state-owned enterprise or not (State), total assets (Size), capital structure (Leverage), profitability (ROA), book-to-market ratio (BM), and Tobin's Q (TobinQ) (refer to detailed definitions in Appendix A). Fixed effects consist of firm, year, and rating agency. For the robustness of the results, the author uses industry, year, and rating agency fixed effects. Standard errors are clustered at the firm level.

Next, to examine whether standardized quantitative disclosure mitigates rating disagreement (H2), the author constructs the following DID model, taking Environmental, Social and Governance Reporting Guide introduced by Hong Kong Exchanges as an exogenous shock:
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where Di, t is a dummy variable equal to 1 for A-share companies cross-listed on HKEX after July 2020 and 0 otherwise. ESG_Divergencei, t, ESG_Qmetricsi, t, Controli, t, and fixed effects are the same as in Equation (1). γ1 is the coefficient of interest, and it is predicted to be significantly negative.



Data

The common challenge faced by ESG research is that data points of ESG ratings are few in both the cross-section and time series, and access to these data has not been sufficient. To include as many raters as possible, the author uses Chinese ESG rating data provided by six ESG rating agencies: SynTao Green Finance, Sino-Securities Index, CASVI, WIND ESG, FTSE Russell, and Rankins. Most are available through the WIND database, and a few are extracted from annual ESG rating reports. Together, these agencies represent the major players in Chinese ESG rating space, which cover a substantial part of the ESG ratings market.

As Table 1 shows, these agencies have different frequencies in releasing updated ratings: Sino-Securities Index and WIND ESG are quarterly, CASVI is semi-yearly, and others are yearly. Because of the annual ratings of some agencies as well as rare varieties of ratings within a year, the author bases the scores on firm-year level. According to the information disclosure requirement of China Securities Regulatory Commission (CSRC), Chinese A-share listed companies generally publish the prior year's annual financial report and CSR/ESG report in the first half of year. Therefore, if an agency issues more than one rating for a specific firm-year observation, the author keeps the rating that is released nearest to the middle of the year. Moreover, to make different ratings comparable, the author rescales the rating score, ranging from 0 to 10. Based on the standardized data, variable ESG_Divergence is defined as the standard deviation of ESG ratings of a firm-year from different agencies.


TABLE 1 Rating overview using available information in the database.

[image: Table 1]

The number of quantified indicators about firms' ESG disclosure is provided by China Stock Market & Accounting Research Database (CSMAR). CSMAR extracts substantial and quantified metrics related to environmental, social, and governance activities and performances by scanning through firms' CSR/ESG reports. Depending on these data points, variable ESG_Qmetrics counts the number of quantified indicators about firms' ESG disclosure. The firm characteristic data used in regressions is also from the CSMAR database.

The author restricts the sample to A-share firms listed on the Shanghai and Shenzhen stock exchanges in China, and the sample period goes from 2014 to 2020. To meet the requirement of research design, the author excludes: (1) firm-years with <2 ESG ratings, (2) finance companies, and (3) firm-years with missing variables. The final sample includes 1,024 companies in China and 4,966 firm-year observations. All continuous variables are winsorized at the upper and lower 2% levels, avoiding the impact of extreme outliers.



Descriptive statistics

Table 2 Panel A reports summary statistics and Pearson correlations between ESG ratings from each rating agencies in the sample. After standardization ranging from 0 to 10, Sino-Securities Index tends to issue high ESG scores (average of 7.846), while FTSE Russell and Rankins tend to issue much lower scores (average of 2.46 and 2.652). In view of the different scoring tendencies of these ESG rating agencies, it is necessary to control rating agencies' fixed effects in subsequent estimations. The variance across firms of CASVI scores and Sino-Securities Index scores is relatively high, 1.438 and 1.426 specifically. It is worth noting that the mean score issued by SynTao Green Finance is around 5 (5.19) and that the variance across firms (standard deviation of 0.981) is least among the six agencies. The right side of Table 2 Panel A shows the cross-correlations of ESG ratings from different agencies. All these relationships are significant at 1% level. Consistent with the average correlation of each respective cross-correlation in Gibson Brandon et al. (2021) and Jørgensen and Ellingsen (2021) (0.447 and 0.664 respectively), most Pearson correlations of agency scores are between 0.4 and 0.6. The strongest relationship is the pairwise correlation between WIND ESG and Rankins scores (0.668), while the lowest correlation is between SynTao Green Finance and Sino-Securities Index.


TABLE 2 Descriptive statistics.
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Table 2 Panel B displays the summary statistics of the variables used in the main analyses. The mean ESG_Qmetrics is 0.847, meaning that firms disclose approximately 0.847 (natural logarithm) substantial and quantified metrics related to ESG performance. These firm-years are followed by 3.556 ESG rating agencies and get a score of 5.966 on average. In this sample, an average firm has a leverage of 47.4%, size of 23.69, ROA of 0.055, book-to-market ratio of 0.681, and Tobin's Q of 1.936. Besides, a total of 48.2% of firms are state-owned enterprises.

Table 2 Panel C shows the Pearson correlation coefficients of the variables. ESG_Qmetrics, ESG_mean and ESG_N are positively correlated with State and Size, which suggests that state-owned enterprises and fairly large firms disclose more quantitative information about ESG performance, attract more agencies, and get higher ESG ratings. ESG_N is positively correlated with ESG_Divergence, while ESG_mean is negatively correlated with ESG_Divergence. The correlation between ESG_Qmetrics and ESG_Divergence is 0.161, which provides preliminary evidence for the hypothesis of the author.




Results


ESG numerical disclosure and ESG ratings divergence

Table 3 shows the regression results of Equation (1) using different specifications. Column (1) reports the result of a regression with observable firm-level characteristics, column (2) provides the result controlling for the same characteristics as well as ESG rating agency, industry, and year fixed effects, while column (3) includes firm characteristics and fixed effects of ESG rating agency, firm, and year to control for unobservable factors in agency-, firm- and year-levels. The coefficient of ESG_Qmetrics is the coefficient of interest. The point estimates in columns (1) to (3) are 0.242, 0.108, and 0.061 respectively, statistically significant at the 1% level. Given that the sample standard deviation of ESG_Divergence is 0.862, the economic magnitude of the effect is substantial. Overall, these findings corroborate H1a that if a firm discloses more non-standardized numerical information about its ESG performance, it will receive more divergent ESG scores from rating agencies. Quantified indicators in ESG disclosure pose a great challenge for rating agencies to assess the performance and compare with peers.


TABLE 3 Effect of ESG quantitative disclosure on ESG rating divergence.
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With regard to control variables, the coefficient of ESG_mean is negative and statistically significant across all the model specifications reported in Table 3, suggesting that ESG rating agencies tend to split on firms with poor ESG performance. The estimation coefficient on ESG_N is significantly positive in column (3) (coefficient = 0.393, t = 7.5), which is consistent with the intuition and the Pearson correlation test. When more ratings are available, the disagreement tends to be more considerable. In addition, two firm characteristics play an obvious role in explaining ESG ratings dispersion: the point estimates of State and Size are positive and almost significant. State-owned firms exhibit higher ESG rating disagreement than non-state-owned firms because they usually take social responsibility associated with national strategic goals such as targeted poverty alleviation and employment creation, and agencies may allocate different weights in these aspects. Also, ESG activities in larger firms are personalized, and it is hard to find comparable companies, which may lead to radically different ratings from agencies.

Furthermore, the author examines whether disclosure for some pillars (E, S, and G) contributes more to rating disagreement. Specifically, environmental and social issues have been debated for a shorter period than governance, and there is less of a general consensus on environmental and social pillars (Christensen et al., 2022). Based on the previous discussion, the lack of common understanding of the definition of ESG, including what are good performances and how to measure them, plays an essential role in explaining rating divergence. Therefore, the author expects that disclosures for environmental and social pillars should be more likely to result in rating divergence.

The author disentangles ESG disclosure and divided it into three pillars: E (the environmental pillar), S (the social pillar), and G (the governance pillar). The author then re-estimates Equation (1) and replace ESG_Qmetrics with ESG_Qmetrics_E, ESG_Qmetrics_S, and ESG_Qmetrics_G separately. Table 4 shows the regression results. As expected, after controlling for firm characteristic variables and year-, agency- and firm-level fixed effects, the coefficients on ESG_Qmetrics_E and ESG_Qmetrics_S are significantly positive, whereas the coefficient on ESG_Qmetrics_G is insignificant. These findings imply that disclosures on environmental and social issues contribute more to ESG rating divergence.


TABLE 4 Effect of E/S/G pillar-specific quantitative disclosure on ESG ratings divergence.
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Standardized quantitative ESG disclosure and ESG ratings divergence

Section ESG numerical disclosure and ESG ratings divergence shows that the more non-standardized numerical information about ESG performance a firm discloses, the more divergent ESG ratings it gets from agencies. In this section, the author explores what could happen if companies disclose quantitative indicators following the reporting standard.

The underlying argument of the main conclusion is that multifarious quantified disclosure provides rating agencies with more information to interpret and evaluate the performance, which leads to a different judgment. For example, firm A's number of accidents with fatal consequences is 1 and firm B's injury rate is 5%. Since the two metrics are not necessarily the same thing, agency C may choose firm A as a better performer on health and safety, while agency D may choose the other. Besides, agency C probably chooses the number of accidents with fatal consequences as one of the key indicators to evaluate firms' ESG performance, while agency D does not. In this case, as mentioned in H2, standard ESG data will narrow this kind of differences markedly.

Table 5 reports the regression results of a DID estimation using Equation (2). As shown in columns (1) and (2), the point estimates of ESG_Qmetrics are positive and significant at the 1% level, consistent with the main results. Moreover, the coefficient on the interaction term ESG_Qmetrics*D is significantly negative, which indicates that if ESG disclosure is standardized and comparable, more numerical information reduces agencies' rating disagreement instead. The results suggest that due to the inconsistency of disclosure, more quantitative metrics of ESG disclosure exacerbate disagreement across ESG rating agencies.


TABLE 5 Effect of standardized quantitative ESG disclosure on ratings divergence: using the shock of disclosure guidance in HKEX.
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Consequences: ESG rating in the future

Gibson Brandon et al. (2021) and Avramov et al. (2022) find that ESG rating disagreement is positively associated with cost of equity capital. They conjecture that higher ESG rating disagreement is perceived as a source of uncertainty, which requires an uncertainty premium. In this section, the author examines whether ESG performance in the future would embody the uncertainty risks implied by rating disagreement. There are two possible circumstances to account for the lack of consensus on a firm's ESG rating: a positive ESG activity is highly rated by an agency and undervalued by another or a negative ESG activity is identified as an insignificant thing by an agency and a warning sign by another. Material and sustainable ESG activities do not usually lead to disagreement, while ESG issues with potential risks are more likely to bring about different interpretations from rating agencies. If potential risks do exist, firms with ESG rating disagreement will perform worse in the following years on average. To test this conjecture, the author constructs Equation (3) as follows:

[image: image]

The dependent variable is ESG_mean for firm i in year t + 1, and the independent variable is ESG_Divergence for firm i in year t. Controls contain a vector of firm characteristics, including ESG_N, ESG_Qmetrics, State, Size, Leverage, BM, TobinQ, and ROA (refer to detailed definitions in Appendix A). Table 6 shows the regression results using two specifications: (1) with year, agency, and industry fixed effects and (2) with year, agency, and firm fixed effects. The negative coefficients of ESG_Divergence in columns (1) and (2) indicate that firms with great ESG rating divergence will experience considerably lower ESG ratings in the future, providing further evidence of risk premium being related to ESG uncertainty.


TABLE 6 Additional analyses: the consequence of ESG rating divergence on future ratings.
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Cross-sectional analyses

In Section Cross-sectional analyses, cross-sectional analyses are conducted to offer additional evidence on the main hypothesis. H1a suggests that if a firm discloses more non-standardized numerical information about its ESG performance, agencies are more likely to use their own expertise and put their personalized interpretations and judgments on these pieces of information, thereby leading to more rating disagreement. Therefore, the author predicts that numerical disclosure of firms that concentrate on a specific industry would generate more disagreement. Compared with diversified companies, those companies may disclose more industry-specific ESG information, which exacerbates disagreement among raters. Taking SynTao Green Finance for example, its evaluation system consists of general indicators and industry-specific indicators. General indicators are relatively easy to agree among raters, where as industry-specific indicators depend entirely on the rating agency's own expertise and therefore vary widely among raters.

The author uses the variable Diversification, defined as the Herfindahl Index of operating income in a company (the quadratic sum of the ratio between income of business k and total income), to divide the full sample into diversified business companies (high-Diversification group) and single business companies (low-Diversification group). The columns (1) and (2) in Table 7 report the regression results for diversified business companies and single business companies, respectively. The coefficients of ESG_Qmetrics are 0.051 in the diversified business group and 0.144 in the single business group, and the difference of the two coefficients is significant at the 5% level. Consistent with the conjecture of the author, non-standardized numerical ESG disclosure causes greater rating divergence in single business companies rather than in diversified business companies.


TABLE 7 Heterogeneous effects of ESG quantitative disclosure on ESG ratings divergence: role of diversified operation and ESG performances.

[image: Table 7]

Next, the author examines whether the rating dispersion stemming from numerical ESG information is heterogenous among firms with different ESG performances. Rating agencies are easier to reach an agreement on positive ESG events rather than negative ESG events, especially if the overall level of ESG performance is poor. Different rating agencies are likely to identify the same negative ESG event of a firm to be different levels of severity. For instance, CASVI will evaluate a firm with a major violation of laws or regulations as “D” level (the lowest level) directly, while Rankins may lower the grade to some extent. Based on variable ESG_mean, the author partitions the full sample into two subgroups: firms with better ESG performance than average (high-ESG_mean group) and firms with poorer ESG performance than average (low-ESG_mean group). The columns (3) and (4) in Table 7 show the estimation results. As predicted, the coefficients of ESG_Qmetrics are 0.025 in the better ESG performance group and 0.087 in the poorer ESG performance group, respectively. The difference between the two coefficients is significant, suggesting that agencies tend to disagree more on the quantified ESG disclosure of firms with poor ESG performance.



Robustness test

The author performs a number of robustness tests in this section. First of all, Equation (1) is re-estimated with alternative measures of ESG rating divergence. In the previous tests, the author has employed ESG_Divergence, defined as the standard deviation of ESG ratings of firm i in year t, to proxy for ESG rating disagreement. Following prior literature (Christensen et al., 2022), the author constructed the alternative variable Divergence1 as the average of absolute values of the difference between pairs of ratings that firm I receives from rating agencies for its ESG performance in year t, and Divergence2 as the coefficient of variation of firm i's ESG ratings in year t. In Table 8, columns (1) and (2) show the regression results using alternative dependent variables. The coefficients of ESG_Qmetrics are still significantly positive, indicating that the main finding is robust.


TABLE 8 Robustness checks: using alternative measures, alternative sample, and alternative specifications.
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Next, the main analysis is repeated using a redefined sample. Earlier in the article, the author used the sample excluding observations operating in financial service industry on account of intrinsic differences between financial and other sectors companies. In this test, the author extended the sample for regression estimation to all industries. In Table 8, column (3) reports that the coefficient of ESG_Qmetrics is 0.062 and significant at the 1% level, providing robust evidence in favor of the hypothesis of author. Additionally, the untabulated results of the DID model (in Section Standardized quantitative ESG disclosure and ESG ratings divergence) and Equation (3) (in Section Consequences: ESG rating in future) also corroborate the earlier findings.

There may be correlations between a given individual's model errors in different periods in a panel data (Colin Cameron and Miller, 2015). To mitigate the potential heteroscedasticity and sequence-related problems, the author replicates the main test by two-way clustering (both at firm and year levels) and the result in Table 8, column (4), is similar. The coefficient of ESG_Qmetrics remains significantly positive and, again, supports the conclusions of the author.

In the fourth robustness test, the author controls for potential omitted factors that affect ESG rating divergence. Although firm fixed effects and year fixed effects are controlled, unobservable factors may affect rating divergence differently. First, the author controls for whether the ESG report or CSR report is verified by a third party (Verification). Southworth (2009) studied corporate voluntary action as a mechanism for addressing the related problems of climate change and energy security and found that third-party verification of emission data contributes to valuable comparisons across industries and companies. Accordingly, it is reasonable to speculate that third-party verification of a firm's ESG disclosure would, to some extent, narrow rating differences and trigger convergence of agencies' ratings. The author constructs an indicator variable, Verification, defined as 1 if the firm's ESG report or CSR report is verified by a third party and 0 otherwise. Second, the author controls for voluntary or mandatory ESG disclosure (Willing). In December 2008, the Shanghai and Shenzhen Stock Exchange announced regulations that obligated a subset of listed companies to file CSR reports along with their annual reports. Rating agencies may conduct an assessment of mandatory ESG disclosure and voluntary ESG disclosure differently. Willing is a dummy variable that is equal to 1 if a firm discloses ESG/CSR report under the requirements and zero otherwise. Finally, the author further controls for the effect of institutional ownership (Inst). Institutional investors play a prominent role in shaping ESG performance, and firms with greater institutional ownership tend to have lower ESG rating divergence (Dyck et al., 2019; Kim et al., 2019; Christensen et al., 2022). Following previous studies, Inst is measured as the percentage of the firm's shares owned by institutional investors. In Table 8, column (5) reports the regression result after controlling Verification, Willing, and Inst. The coefficient of ESG_Qmetrics is positive and significant at the 1% level after controlling these variables, confirming the main conclusion.



Discussion

Using relevant data of the Shanghai and Shenzhen A-share non-financial listed companies from 2014 to 2020, this study examines whether quantitative ESG disclosure is conducive to rating convergence among agencies. In particular, to include as many raters as possible, the author uses Chinese ESG rating data provided by six ESG rating agencies, which represent the major players in Chinese ESG rating market: SynTao Green Finance, Sino-Securities Index, CASVI, WIND ESG, FTSE Russell, and Rankins. The empirical results show that the divergence of ESG ratings is significantly positive with non-standardized numerical ESG disclosure, especially with disclosure on environmental and social issues. This relationship remains unchanged after a series of robustness tests. To mitigate the potential endogenous problem and examine whether standardized quantitative disclosure helps to reduce rating disagreement, the author employs the quasi-natural experiment brought by the implementation of Environmental, Social and Governance Reporting Guide introduced by Hong Kong Exchanges (HKEX) and conduct a DID estimation. The results suggest that if ESG disclosure is standardized and comparable, more numerical information reduces agencies' rating disagreement instead. Additionally, the lack of agreement is associated with a low rating in the future, indicating that disagreement represents a source of uncertainty on potential risks. Further analyses show that the impact of quantified ESG disclosure on rating disagreement is more pronounced when firms develop a single business rather than a diversified business and experience poor ESG performance rather than good ESG performance.

This article draws on Christensen et al. (2022)'s research methodology, but there are several differences in the main identification model that are noteworthy. First, they use ESG disclosure scores provided by Bloomberg to capture the level of firms' ESG disclosure, ranging from 0.1 to 100. The disclosure score is higher if a company discloses more data points that Bloomberg collects. In this study, the author focuses on quantitative disclosure rather than overall disclosure. Therefore, the author uses the data of quantified indicators about firms' ESG disclosure provided by the CSMAR database. CSMAR extracts substantial and quantified metrics related to environmental, social, and governance activities and performances by scanning through firms' CSR/ESG reports. Depending on these data points, the variable ESG_Qmetrics counts the number of quantified indicators about firms' ESG disclosure. The difference between the research questions determines that the author uses the different data and variable to measure the ESG disclosure than they did. Second, Christensen et al. (2022) obtained ESG ratings from three agencies, namely, Morgan Stanley Capital International's IntangibleValue Assessment, Thomson Reuters' ASSET4, and Sustainalytics, because these agencies publicly released ESG ratings and provided international data that covered their sample. In this study, the sample consists of Chinese A-share public firms, so the rating data available changed. The author uses ESG ratings provided by six raters, SynTao Green Finance, Sino-Securities Index, CASVI, WIND ESG, FTSE Russell, and Rankins, who together represent the major players in Chinese ESG rating space. Since rating divergence is the interest, we both require observations to have ratings from more than one rater. It means that the number of ratings of a firm-year in Christensen et al. (2022) is 2 or 3, while the number ranges from 2 to 6 in this study. Compared with them, the author adds the number of ratings available to control variables in order to control for their effect on rating disagreement. Third, because of the higher potential influence of the number of ratings in this study than that in Christensen et al. (2022), the author conducts some tests that re-estimate the main model when the number of ratings is the same or close. The untabulated results show that the effect of quantitative disclosure on rating divergence does not change.

This study provides further empirical evidence of the presence and determinants of rating disagreement. If raters adopt the same approach to assess firms' ESG performance, rating divergence could come only from different information sets such as raters' private information about firms. In this context, greater public disclosure, which means less private information, would lead to higher rating consistency. However, the empirical evidence in this study documents a strong positive relationship between quantitative ESG disclosure and divergence of ESG ratings, revealing that rating agencies use their own expertise and put their personalized interpretations and judgments on firms' disclosure. This finding is supported by previous studies (Chatterji et al., 2016; Berg et al., 2022). Chatterji et al. (2016) demonstrate convincingly that raters apply diverse theories of social responsibility, and select various topics (lack of common theorization) and metrics (lack of commensurability) in their evaluation framework. Berg et al. (2022) find that rating disagreement stems from different sets of attributes (scope divergence), different indicators measuring the same attribute (measurement divergence), and different views on the relative importance of the attributes (weights divergence).

The DID tests (Section Standardized quantitative ESG disclosure and ESG ratings divergence) and cross-sectional analyses (Section Cross-sectional analyses) in this article add further evidence that the lack of common norms for interpreting ESG disclosure brings about the lack of agreement across the information intermediaries. Employing the quasi-natural experiment brought by HKEX, this study finds that despite more quantitative disclosures after the new guidance, the divergence has been alleviated significantly, because standardized numerical disclosures required by the guidance are more comprehensible and comparable. Next, the regression results show that the numerical disclosure of firms with a single business rather than a diversified business generates more disagreement. Taking SynTao Green Finance for instance, its evaluation system consists of general and industry-specific indicators. General indicators are appropriate for all companies and generally regarded as relatively established fields with little controversy, while industry-specific indicators are more complex and entirely dependent on agencies' industry expertise and thus vary widely. Firms developing a single business are more likely to disclose information with industry specialization and therefore undertake more rating divergence. In addition, the author finds that agencies tend to disagree more on the quantified ESG disclosure of firms with poor ESG performance rather than good ESG performance. There could be two circumstances with a poor ESG performance firm: low degree of disclosure and negative ESG events. Although no disclosure almost leads to a general consensus, negative events are perceived as different levels of severity. For instance, CASVI will evaluate a firm with a major violation of laws or regulations as “D” level (the lowest level) directly, while Rankins may lower the grade to some extent. Overall, these results all validate H1a that quantitative ESG disclosure is positively related to divergence of ESG ratings because of different interpretations and judgments of information.



Conclusions

The use of ESG ratings in academic research and investment practice has continued to accelerate recently. In the meantime, the issue of ESG rating disagreement has also spurred a considerable concern in the financial press, investors, and researchers. Obviously, it is warranted to examine the validity of ESG ratings and explore the dynamics driving convergence among information intermediaries.

Using rating data from six ESG rating providers in China, the author examines whether quantitative ESG disclosure is conducive to rating convergence among agencies. The results show that greater quantified ESG disclosure brings about greater divergence of ESG ratings. Specifically, quantitative disclosure on environmental and social issues plays a greater role compared with governance disclosure in explaining rating disagreement.

To mitigate the potential endogenous problem and examine whether standardized quantitative disclosure helps to reduce the rating disagreement, the author uses a shock of the implementation of Environmental, Social and Governance Reporting Guide introduced by Hong Kong Exchanges (HKEX) and conducts a DID estimation. The estimation results support the conjecture. In addition, further analyses show that the lack of agreement is associated with a low rating in the future, indicating that disagreement represents a source of uncertainty on potential risks. The author also finds that the effect of quantified ESG disclosure on rating dive is more significant when firms are single businesses rather than diversified businesses with poor ESG performance rather than good ESG performance. Lastly, the main results are robust to alternative measures of ESG rating divergence, alternative sample, two-way clustering, and additional control variables.

This study responds to the heated debate on ESG rating divergence in the following aspects. First of all, it enriches the academic evidence of ESG rating disagreement. It should be noted that this study is related to Christensen et al. (2022) with the conclusion that rating divergence is larger when firms disclose more. Specifically, this study differs from theirs in that the author explores how quantitative disclosure influences the evaluation results of rating agencies about ESG issues. Next, this study complements the literature related to sociology of evaluation. Although quantification enhances comprehensibility and comparability (Porter, 1995; Espeland and Stevens, 1998, 2008), rating disagreement is more pronounced when firms disclose more non-standardized numerical information, indicating that low commensurability still poses a serious challenge in newly emergent areas. Finally, this study has implications for research on economic consequences of ESG rating disagreement. Gibson Brandon et al. (2021) and Avramov et al. (2022) find that firms with high ESG rating disagreement require an equity premium because disagreement is perceived as a source of uncertainty. This study complements some evidence and demonstrates that divergence is associated with a lower average rating in the future, indicating that there would be potential risks with those firms.

This study not only contributes to the theoretical debate on why ESG raters disagree but also has important implications in practice. Researchers should carefully assess and explain data analyses based on ESG ratings, especially if using one particular agency's rating. If possible, use multiple measures of ratings to proxy ESG performance as robustness tests to enhance the confidence of these academic studies. What is more, this study also calls for closer cooperation among companies, rating agencies, and policymakers to build a consensus on crucial ESG performance and establish consistent and transparent disclosure standards. Meanwhile, rating agencies should become more transparent about their rating methodologies and valuation systems. Improvement in transparency will help rating users to locate the source of rating disagreement and evaluate whether the disagreement affects their decisions.

This study has several limitations that should be noted. First, this study uses the number of materials and quantified indicators in the ESG or CSR report to measure the degree of a firm's ESG disclosure. As such, future studies may take account of disclosure from other sources, including company websites, news reports, and penalty information from regulatory agencies. Second, restricted to the relatively small dataset, the study focuses on ESG rating divergence in all non-financial industries. Future research could examine the industry heterogeneity of ESG disagreement, i.e., the tobacco, mining, and weapons industries are worthy of attention.
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Footnotes

1Commensuration is an important concept in sociology of valuation and evaluation. Generally, most quantification can be understood as commensuration (Espeland and Stevens, 2008). In the context of this article, the author does not make a distinction between “quantification” and “commensuration” and uses the term “quantification”.
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Appendix


Table A. Variable definitions.
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TobinQ 0.038* 0.002 —0004
(1.95) ©.11) (021)
ROA 1453+ 12120 0365
(481) (465) (136)
Constant 12217 0888 —1421
(247) (1.64) (~1.40)
Year FE No Yes Yes
Agency FE No Yes Yes
Industry FE No Yes No
Firm FE No No Yes
Observations 4,966 4,966 4,966
R 0.198 0.467 0487

“This table presents the regression results of Equation (1) using different specifications. The dependent variable ESG_Divergence is the standard deviation of ESG ratings. In column (1),
the author regresses ESG_Divergence on ESG_Qumetrics, and firm-level control variables. In column (2), the author adds agency, industry, and year fixed effects. In column (3), the author
ustry fixed effects with firm fixed effects. Definitions of the variables are provided in Appendix A. The standard errors are clustered at the firm level. Values of £-statstics are i
ceatthe 1,5, and 10% le ,**, and ", respecti
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ESG_Divergence ESG_Divergence ESG_Divergence
ESG_Qmetrics_E 0,058
(1.96)
ESG_Qumetrics_S 0,057+
(251
ESG_Qmetrics G 0.048
(1.06)
ESG_mean ~0.033 —0.048 —0.022
(~1.43) (~1.87) .00)
ESGN —0.093 —0.099 —0.090
(-1.62) (-1.72) (~1.56)
State 02307 0.222° 0231°
©.19) (5.96) (622)
Size 0,092 0.091° 0,094
371) (3.68) (3.80)
Leverage —0218 —0224% —0219*
(~1.95) (-2.02) (-1.97)
BM ~0203* ~0.193* ~0201%
(-1.93) (~185) (=191
TobinQ 0,001 0.001 0.000
(0.04) (0.07) (0.02)
ROA 1120 11457 1102+
127) (4.38) 4.22)
Constant 0.197 0321 0.086
(0.40) (0.65) 0.17)
Year FE Yes Yes Yes
Agency FE Yes Yes Yes
Industry FE Yes Yes Yes
Observations 4,966 4,966 4,966
R 0452 0453 0451

“This table presents the regression results of the effect of environmental pilla, social pllar, and governance pillar disclosure on rating disagreement. The author re-estimates Equation (1)
and uses ESG_Qmetries_E, ESG_Qmetrics_$, and ESG_Qmetrics_G as the key independent variables in columns (1) to (3), respectively. ESG_Qmetries_E is the natural logarithm of the
‘number of quantified indicators for environmental pillar about firm s ESG disclosure plus one. ESG_Qmetries_S is the natural logarithm of the number of quantified indicators for social
pillar about firm s ESG disclosure plus one. ESG_Qmetrics_G is the natural logarithm of the number of quantified indicators for governan
Firm-level characteristic variables, as well as agency
clustered at the firm level.

pillar about firm 75 ESG disclosure plus one.

ndustry, and year fixed cffccts are controlled. The definitions of the variables are provided in Appendis A. The standard errors are

he values of t-statistics are in parentheses. Statistical significance at the 1, 5, and 10% levels is indicated by
variables and their estimated coefficien

and *, respectively. Bold text denotes the key
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Variable Definition

Panel A: ESG variables

ESG_Divergence ‘The standard deviation of ESG ratings of firm i in year t.

ESG_Qmetrics ‘The natural logarithm of the number of quantified indicators about firm is ESG disclosureplus one.

ESG_Qmetrics_E ‘The natural logarithm of the number of quantified indicators for environmental pillar about firm i ESG disclosure plus one.
ESG_Qmerics_$ ‘The natural logarithm of the number of quantified indicators for social pillar about firm i's ESG disclosure plus one.
ESG_Qmetrics_G ‘The natural logarithm of the number of quantified indicators for governance pillar about firm i% ESG disclosure plus one.
ESG_mean ‘The average ESG rating of a firm received from different rating agencies.

ESG_N ‘The number of rating agencies following the firm.

Divergencel ‘The average of absolute values of the difference between pairs of ratings that firm i receives from rating agencies for its ESG

performance in year t.
Divergence2 The coefficient of variation of firm i’ ESG ratings in year t

Panel B: Fundamental variables

State A dummy variable equal to one if the company is a state-owned company zero otherwise.

Size ‘The natural logarithm of total assets.

Leverage ‘The ratio betsween total debt the book value of assets.

ROA ‘The ratio of net profit o total assets.

BM ‘The ratio between book value market value.

TobinQ Tobin’s Q.

Diversification ‘The quadratic sum of the ratio between income of businessk total income.

Verification A dummy variable equal to one if the firm's ESG report or CSR report is verified by a third party zero otherwise.
Willing A dummy variable equal one if the firm discloses ESG/CSR report under the requirements zero otherwise.

Inst ‘The percentage of the firm’ shares owned by institutional investors.
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Dependent variable: ESG_Divergence Diversification ESG_mean

High Low High Low
1) @) 3) @)
ESG_Qmetrics 0051 01447 0.025 0,087
(1.95) (4.99) (1.38) (3.32)
Dff. (p-value) in ESG_Qmetrics 0.041 0.088
ESG _mean ~0.067* ~0.103*
(=229) (=3.43)
ESGN 03357 0178 04387 0.032
(5.55) (3o1) (10.13) (0.44)
State —0011 0.300% —0.126 0257+
(=0.07) (1.85) (~0.92) (247)
Size 0.182 0.147° 0.044 0.198"
(297) (2.09) (0.92) (3.86)
Leverage ~0299 ~0.075 ~0.110 —0.486"*
(-1.35) (=0.31) (~0.60) (-2.62)
BM —0283 ~0473* —0.086 —0333+
(-1.72) (~2.80) (~0.68) (=240
TobinQ —0.022 ~0.000 0.009 —0.034
(~0.64) (=001 (043) (-1.58)
ROA 0.582 0075 0174 0570
(1.60) (0.19) 051) (208)
Constant ~1810 ~0.657 0823 —2371%
(-1.32) (=0.41) (0.76) (~2.08)
Year FE Yes Yes Yes Yes
Agency FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
Observations 1,933 1926 2,487 2479
R2 0491 0.506 0512 0411

his table presents the regression results of cross-sectional analyses based on Equation (1). Columns (1) and (2) report the estimations of high-Diversification group and low-Diversification
group, and columns (3) and (4) report the estimations of high-ESG_mean geoup and low- ESG_niean group. Variable Diversification is defined as the Herfindahl Index of operating income
in a company (the quadratic sum of the ratio betseen income of business k and total income). The definitions of other variables are provided in Appendix A. The standard errors are
clustered at the firm I e values of t-statistics are in parentheses. Statistical significance at the 1, 5, and 10% levels is indicated by ***, **, and *, respectively. Bold text denotes the ke

estimated coefficients.

variables and the
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Dependent variable 1) 2) (€] @ )

Divergencel Divergence2 ESG_Divergence ESG_Divergence ESG_Divergence
ESG_Quetrics 0,075+ 0009+ 0,062+ 0.061%* 0,050
(2.88) (2.63) (3.26) (251) (2.59)
ESG _mean ~0.047 ~0.073* ~0.095°* ~0.063 —0.074%
(—0.98) (-11.55) (-2.99) (~1.53)
ESGN 0380 0,053+ 0410 0393+ 0.390°%
(5.10) (5.75) (8.06) (423) (7.46)
State 0.176 0.029 0.078 0.116 0.130
(1.36) (1.50) (0.78) (1.29) (1.32)
Size 0,199 0,032 0177+ 0.159 0124+
(3.07) @74 (4.05) (2.66) (2.63)
Leverage ~0367* —0.066" —0317+ ~0336* —0321°
(~1.66) (=2.14) (=2.00) (=204) (-1.98)
BM —=0.357* —0.049** =0.273 —0.289** —0.240"*
(-2.49) (-2.56) (-2.58) (=3.29) (-223)
TobinQ ~0.000 0.000 0.002 —0.004 —0.005
(~0.02) (0.06) (0.19) (~0.25) (~0.26)
ROA 0550 0.047 0442 0.365 0376
(1.53) (0.96) (1.60) (1.16) (1.43)
Verification —0.051
(~0.63)
Willing 0226
(5.19)
Inst —0.001
(-0.53)
Constant —1.386 0.030 —1.675* —1.798 —0.682
(~1.00) (0.16) (=1.76) (~1.46) (=0.67)
Year FE Yes Yes Yes Yes Yes
Agency FE Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes
Observations 4,966 4,966 5,389 4,936 4,961
R2 0428 0.645 0459 0759 0493

his table presents a battery of robustness checks. C

s (1) and (2) report the regression results usingalternative dependent

m

ired as the average of absolute values of the nce between pairs of ratings that firm i receives from rating agencies for ‘year t,and Divergence2 is measured
as the coefficient of variation of firm i3 ESG ratings in year f. Column (3) presents the results when the sample extends to ll sectors, and column (4) presents the results from the estimation
of Equation (1) by lustering firm and year. Column (5) reports the estimation of the results after controlling for a few additional control variables. The definiti

provided in Appendix A. The standard errors are clustered at the firm level. The values of t-statistics are in parentheses.

s of these variables are
atistical significance at the 1,5, and 10% levels is indicated by

,and *, respectively. Bold text denotes the key variables and their estimated coefficients.
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Panel A: Descriptive statistics and correlations for ESG ratings from each rating agency

ESG ratings N Mean Median  Standard Pearson correlations

from agencies deviation
SynTao Sino- CASVI WIND  FTSE
Green Securities ESG Russell
Finance Index

SynTao Green 4277 5.190 5.000 0.981

Finance

Sino-Securities 4,966 7.846 7.780 1426 0262

Index

CASVI 1,972 6523 6625 1438 0404 0372

WIND ESG 3252 6770 6660 1059 0577 0399 0.520

FTSE Russell 1,905 2460 2200 1036 0.608 0284 0.458 0.569

Rankins 1,288 2652 2.860 1276 0595 0544 0.591 0668 0581

Panel B: Descriptive statistics of regression variables

Variables N Mean Standard Deviation  Percentile 25 Median Percentile 75
ESG_Divergence 4,966 2051 0.862 1404 2,073 2635
ESG_Quetrics 4,966 0.847 1014 0.000 0.000 1609
ESG_mean 4,966 5.966 1040 5250 5984 6737
ESGN 4,966 3556 1342 2 3 5
State 4,966 0482 0.500 0 0 1

Size 4,966 23,690 1234 22,800 23,550 24440
Leverage 4,966 0474 0.193 0324 0.485 0.622
ROA 4,966 0,055 0.064 0019 0.044 0.086
BM 4,966 0.681 0283 0458 0.693 0919
TobinQ 4,966 1936 1350 1088 1443 2182

Panel C: Correlations of regression variables
ESG_Divergence  ESG_Qmetrics ESG_mean ESG_N  State Size Leverage ROA BM  TobinQ

ESG_Divergence 1
ESG_Qmetrics 0.161 1

ESG_mean —0.221 0513 1

ESG_N 0.258 0244 —0.171 1

State 0.136 0.325 0.255 0.066 1

Si 0182 0.432 0.236 0378 0395 1

Leverage 0.053 0172 0.062 0.043 0.196 0.593 1

ROA 0.022 —0.053 0.099 0.097 —0.224 —0.225 —0.479 1

BM 0.101 0.207 0011 0.045 0315 0.626 0507 —0.505 1
TobinQ —0.025 —0.149 —0.032 0.05 -0315  —0471  —0439 0505  —0.836 1
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