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The principle that sustainable development can foster high-quality corporate growth has gained popularity as a tool for environmental protection. Utilizing data of firms listed on Shanghai Stock Exchange and Shenzhen Stock Exchange from 2010 to 2020, this study investigates the impact of corporate carbon emissions management (CCEM) on the disclosure of key audit matters (KAMs). The findings indicate that CCEM can significantly elevate the adequacy of disclosure concerning KAMs. Tests on underlying mechanism underscore that accounting conservatism and audit quality serve as pivotal channels through which CCEM facilitates the disclosure of KAMs. Further analysis on economic consequences reveals that the disclosure of KAMs helps mitigate stock price crash risk while enhancing environmental, social, and governance performance. This study enriches research on factors influencing the disclosure of KAMs, concurrently providing valuable insights for advancing high-quality corporate development and facilitating communication between auditors and users of audit reports.
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1 INTRODUCTION
The Report to the 20th National Congress of the Communist Party of China explicitly outlines the primary objective of achieving high-quality development in the new era1. It emphasizes that, “Based on China’s energy and resource endowment, we will advance initiatives to reach peak carbon emissions in a well-planned and phased way in line with the principle of building the new before discarding the old.” (Zheng et al., 2023) The strategic decision to achieve carbon neutrality and peak carbon emissions (i.e., the dual-carbon goal) was first announced in September 2020 during the general debate of the 75th United Nations General Assembly. This initiative plays a crucial role in addressing the pressing issues of resource and environmental constraints, contributing notably to the attainment of sustainable development goals. To achieve systemic transition in the economic and social spheres, the Chinese government has issued the “Action Plan for Carbon Dioxide Peaking Before 2030,” proposing to “base economic and social development upon highly efficient utilization of resources and green and low-carbon growth.” At the institutional level, the Chinese government has introduced a “1 + N” policy framework, directing concerted efforts to guide further implementation of the dual-carbon goal.
In the globalized economic context nowadays, corporate carbon emissions management (CCEM) has become an important criterion for measuring corporate sustainable development capability and social responsibility. Not only is this assessment a matter of environmental concern, but it is also directly related to the financial health and operational efficiency of a company. A company’s carbon emissions have a direct impact on the rate and extent of global climate change, which in turn has a wide-ranging impact on the company’s own economic performance. On the one hand, higher levels of carbon emissions may trigger stricter government regulatory measures, such as carbon taxes or quotas. These regulatory measures, if implemented, will undoubtedly increase the operating costs of the affected companies, thereby reducing their profit margins. On the other hand, these dynamics present key challenges and opportunities from the perspective of corporate financial performance. The immediate compliance costs of environmental regulations like carbon taxes or quotas can be a drain on a company’s financial resources, but they may also promote operational innovation leading to cost savings in the long run, such as improved energy efficiency and more usage of renewable energy.
At the micro level of practical implementation, pending litigations, accounting uncertainties, and the authenticity and comprehensiveness of information disclosure have garnered attention from regulatory bodies in China’s capital markets, certified public accountants, and external stakeholders. Chinese regulatory authorities primarily strengthen oversight on CCEM through corrective directives and administrative penalties. For example, Chongqing Iron & Steel (Group) Co., Ltd. (A-share stock code: 601005) experienced a substantial change in circumstances during the execution of its contract with Chongqing Zhongjieneng Sanfeng Energy Co., Ltd. (A-share stock code: 601827) The newly revised Environmental Protection Law of the People’s Republic of China came into effect on 1 January 2015, enhancing the regulatory duties of national and local governments as well as the environmental governance restrictions placed on polluting companies. The law mandates reductions in emissions of carbon dioxide, sulfur dioxide, and related waste materials in the steel industry. These changes affected the execution of the contract, leading to disputes regarding the calculation method for processing fees, compensation, and penalties. Owing to the matter’s involvement in pending litigation and its substantial impact on the company’s current financial reports, the engaged accounting firm (audit partner) has identified it as a major enhancement in auditor risk perception. Examining the effects of CCEM on information disclosure and the underlying mechanisms in the context of the dual-carbon goal is a crucial subject for advancing high-quality economic development.
To forge a high-level socialist market economy, China endeavors to enhance its risk monitoring and early warning system. This necessitates the regulation of market economic order, harmonization of legal frameworks to ensure financial stability, and augmentation of capabilities in risk prevention, supervision, and control. In December 2016, the Ministry of Finance issued “Auditing Standard No. 1504 for Certified Public Accountants of China-Communication on Key Audit Matters in Audit Reports.” Its introduction has propelled the alignment of Chinese auditing standards with international practices. It has enriched the information content, further standardized the consistency, and increased the communicative value of audit reports. Key audit matters (KAMs) are those matters that, in the auditor’s professional judgment, were of most significance in the audit of the financial statements of the current period. Key audit matters are selected from matters communicated with those charged with governance. Since the introduction of the new auditing standards, the economic ramifications associated with the disclosure of KAMs have been extensively explored, primarily concentrating on three main areas. First, research indicates that the disclosure of KAMs involves substantial market information content linked to risks of material misstatements (Brasel et al., 2016; Wang et al., 2018), thereby elevating the quality of audit information (Wu et al., 2019). Second, the disclosure of KAMs has a positive impact on corporate investment efficiency (Muslu et al., 2019; Zhou and Gui, 2020; Wang and Zou, 2022), transmission of investment signals to the stock market (Song and Rao, 2022), and effective restraint against tunneling of controlling shareholders (Yao, 2022). Third, the disclosure of KAMs further influences auditor responsibilities (Han and Zhang, 2018), fostering an improvement in audit quality in terms of risk and responsibility perception (Zhou et al., 2020).
Research has also investigated factors influencing the disclosure of KAMs. On the one hand, auditor traits can have a certain impact on KAM disclosure. For instance, industry expert auditors, shared auditors, and audit independence can contribute to more comprehensive disclosures (Pan, 2020). On the other hand, the individual characteristics of an audited entity can influence the disclosure of KAMs. Factors such as firm financialization, audit quality, and audit fees can have a certain impact (Fu and Liao, 2022). However, few studies have examined the influence of the behavioral characteristics of an audited entity on the disclosure of KAMs.
In light of this, this study utilizes data of Chinese A-share listed firms from 2010 to 2020 and investigates whether and how the disclosure of KAMs is influenced by their CCEM. This study attempts to test if CCEM can elevate KAM disclosure. We conduct a series of robustness check including propensity score matching, Heckman two-stage estimation, lagged explanatory variables, and control of omitted variables. Furthermore, tests on potential underlying mechanism find that accounting conservatism and audit quality reinforce the promotive effect of CCEM on the disclosure of KAMs. In addition, we discuss how CCEM can mitigate stock price crash risk and enhance green technological innovation through promoting KAM disclosure. This study, grounded in empirically verified evidence from textual analysis of KAM disclosure, systematically examines, both theoretically and empirically, the impact of CCEM on the disclosure of KAMs from the perspective of pollutants emitted during business operations. This approach addresses the viewpoint of achieving high-quality development for firms under the dual-carbon goal, thereby providing insights for further regulating corporate green transformation and elevating the quality of KAM disclosure. Besides, this study incorporates CCEM, disclosure of KAMs, accounting conservatism, and audit quality in the analytical framework. It aims to validate that the disclosure of KAMs can serve as a foundation for further communication between expected users of financial statements and those charged with governance regarding matters associated with the audited entity, audited financial statements, and conducted audit work. In the context of China’s current dual-carbon goal, this perspective of auditing contributes insights for strengthening carbon management.
2 THEORETICAL ANALYSIS AND HYPOTHESES DEVELOPMENT
2.1 CCEM and the disclosure of KAMs
According to signaling theory, reducing information asymmetry is crucial to safeguarding the interests of stakeholders and providing additional incremental information for investors in their decision-making (Plumlee et al., 2015). The primary motivation for disclosing KAMs in the audit report is to enhance the information content and relevance of the audit report. In terms of characteristics, KAMs involve significant areas and relevant matters with distinct features related to the business. The KAMs identified by auditors based on their professional judgment can have a notable impact on the professional competence of practitioners, users of financial statements, and external stakeholders (Spence, 2002; Li et al., 2022). KAMs can reduce information asymmetry, making it easier for external stakeholders to access crucial information about the firm (Wang et al., 2022). By disclosing carbon emission data, firms communicate information about their environmental and sustainability performance to investors, creditors, and other stakeholders, aiding in reducing information uncertainty. KAM disclosure thus helps diminish information asymmetry, making the market more efficient.
On the one hand, with the further advancement of China’s dual-carbon goal, government departments and external stakeholders are paying increased attention to environmental protection-related information of firms. CCEM, as an indicator of a firm’s compliance with environmental laws and regulations, serves as an informational conduit in terms of sustainable operations, compliance, legal adherence, and long-term strategic planning for the firm. Research has found that CCEM can reduce the cost of debt financing and equity financing for firms (Lemma et al., 2019). The incremental risk information and important asset transaction information associated with CCEM both affect auditory attention, which could potentially influence the disclosure of KAMs. First, CCEM, as a crucial feature of corporate information disclosure, can influence the information content of audits and the level of earnings management. This influence aims to uncover information value and enhance in-depth communication between the auditors and audited entities (Yang and Li, 2020). The accuracy of corporate carbon emissions data is closely related to the quality of firms’ internal control systems. Auditors assess internal controls to determine and identify potential risks and ensure the accuracy of data. Second, CCEM directly relates to the integrity and accuracy of a firm’s environmental data. Auditors must ensure that the carbon emissions data provided by firms are accurate and complete, without any misrepresented or misleading information. If CCEM is subject to misreporting or intentional manipulation, resulting in inaccurate data, then the credibility of the financial statements would be compromised. During risk assessment, auditors continuously adjust their judgment of expected earnings against analyst profit forecasts. CCEM can indirectly manipulate corporate performance/earnings uncertainty and earnings management, leading auditors to adopt conservative language in stating KAMs and issue conservative audit reports (Liao and Yang, 2021). Third, CCEM requires compliance with relevant regulations and standards. Auditors need to confirm whether a firm adheres to applicable carbon emissions regulations and the legal requirements for disclosing related information. If a firm fails to comply with regulations, auditors must pay attention to potential legal risks and consequences, which can impact the disclosure of KAMs.
On the other hand, based on contemporary risk-oriented audit theory, the audit of CCEM is currently encountering uncertainties, estimation errors, and complexities in internal controls. The presence of these factors may elevate the level of audit risk (Zhang and Lyu, 2009). Specifically, calculating corporate carbon emissions intensity involves a large amount of environmental data and estimations. These data and estimations typically come with uncertainties, requiring auditors to assess data accuracy and ascertain the reasonability/validity of estimations. When reporting carbon emissions data, firms typically need to make managerial estimations and assumptions, which are based on the management’s professional judgment and experience, thus potentially introducing subjectivity. Auditing CCEM also requires consideration of a firm’s internal control system to ensure data accuracy and compliance. The collection and reporting of environmental data involve multiple departments and data sources, adding complexity to the internal control structure. Auditors pay attention to and assess the risk factors faced by firms. For one, firms face the risk of material misstatements owing to information disclosure. The disclosure of KAMs by auditors can serve as an essential means of mitigating professional risks (Huang and Tang, 2021). From a reputation perspective, audit failures can considerably impact an auditor’s reputation and future career development (Brasel et al., 2016). Auditors are motivated to pay attention to a firm’s carbon emissions data, ensuring its accuracy and compliance. They may take actions, such as increasing audit procedures, expanding the scope of substantive testing, and strengthening communication with the management, to augment the quantity and content of KAMs, further mitigating their own culpability (Qian et al., 2022). Based on the analysis above, we posit the following research hypothesis:
H1:. CCEM lead auditors to disclose KAMs more comprehensively.
2.2 Mechanism through which CCEM promotes the disclosure of KAMs
External stakeholders and minority shareholders have a heightened demand for accounting conservatism, seeking a conservative view of a firm’s operational and financial status to predict its accounting information (Tang and Han, 2018). Accounting conservatism, as a crucial accounting policy, allows the management to exercise discretion in response to changes in the external environment. When a firm exhibits low accounting conservatism, auditors, adhering to the prudence principle, are more likely to pay attention to market vis-à-vis accounting indicators. By comparing analysts’ value/valuation predictions, auditors proactively disclose the potential risks of material misstatements. This approach involves disclosing incremental information in audit reports to better leverage the capital market’s governance effect (Li and Wu, 2019; Zhuang and Lian, 2022). The data and estimations of CCEM concerning environmental responsibilities are influenced by the expectations of the firm’s stakeholders, leading the firm to potentially adopt a more proactive and optimistic approach regarding environmental costs and liabilities. This optimistic approach can lead to the adoption of more positive estimations and reduction in potential loss provisions, thereby weakening the conservatism of financial statements (Chen et al., 2007). This phenomenon can impact the quality of financial statements, making them more inclined to reflect a positive financial situation while overlooking potential negative risks and uncertainties. In this context, auditors need to pay closer attention to the audit of environmental data to ensure the reasonability/validity of these data and the accuracy of financial statements. Consequently, auditors may express doubts on the listed firms’ financial health and accounting information quality, leading to the disclosure of more KAMs.
According to stewardship theory, audit quality serves as a convenient measure for financial statement users to assess the auditor’s work. A higher sense of responsibility and risk perception encourages auditors to maintain a skeptical attitude in audit planning and execution. They approach material misstatement risks cautiously, leading to the disclosure of more KAMs (Gutierrez et al., 2018). In the context of sustainable environmental and resource development, CCEM may give rise to legal or regulatory violations (Chen and Seng, 2016), potentially subjecting a firm’s operations to considerable uncertainty. Indeed, the discrepancy between a firm’s environmental strategy and its actions significantly impacts sustainable business operations (Wang, 2020). The recognition and measurement of environmental liabilities, such as fines for environmental violations, costs related to pollution control, disposal expenses/abandonment costs, and ecological restoration expenditure, can directly influence the current profitability of a firm. Consequently, this scenario could result in a significant risk of material misstatement in financial reporting. As such, auditors need to examine whether the audited entity’s disclosed carbon emissions information complies with relevant laws and regulations. Simultaneously, they must allocate more resources to assess the accuracy of the listed firm’s disclosure of environmental information. This approach ensures the issuance of more accurate and rigorous audit opinions. In summary, the disclosure of corporate carbon emissions information can better reflect the auditor’s level of responsibility and professional competence. This, in turn, prompts the issuance of higher-quality audit reports and increases the likelihood of disclosing KAMs. Based on the analysis above, we posit the following research hypothesis:
H2:. Accounting conservatism is a crucial mechanism through which CCEM promotes the disclosure of KAMs. Specifically, the promotive effect of CCEM on KAM disclosure increases with a decrease in the level of accounting conservatism.
H3:. Audit quality is a critical mechanism through which CCEM promotes the disclosure of KAMs. Specifically, the promotive effect of CCEM on KAM disclosure increases with an improvement in audit quality.
3 RESEARCH DESIGN
3.1 Data sources
Auditing Standard No. 1504 for Certified Public Accountants of China - Communication on Key Audit Matters in Audit Reports was established in 2016. To accurately examine the specific impact of CCEM on KAM disclosure before and after the implementation of the new standard, this study utilized Chinese firms listed on Shanghai Stock Exchange and Shenzhen Stock Exchange from 2010 to 2020 as the initial research sample. The choice of the 2010–2020 period allows for a comprehensive before-and after comparison while mitigating the confounding variables introduced by the pandemic. This time frame enables an accurate depiction of the evolution of KAM disclosures, untainted by the extraordinary circumstances post-2020. Considering the research theme and the distribution pattern of the research sample, as well as accessibility, we applied the following preprocessing criteria to the data: 1. Exclusion of special treatment and particular transfer firms and firms in abnormal states; 2. Exclusion of listed firms in the financial and insurance sectors; 3. Exclusion of firms with less than 1 year of listing; 4. Exclusion of firms with missing observational data. After data filtering, we obtained a total of 15,390 annual observations. To mitigate the impact of outliers, we winsorized all continuous variables at the 1st and 99th percentiles.
The financial data from annual reports of listed firms utilized in this study were obtained from the Wind database. Data pertaining to the disclosure of KAMs were gathered by manually reviewing annual reports and subsequently processed using textual analysis techniques in Python. Data on accounting conservatism and audit quality were gathered from the China Stock Market & Accounting Research Database and derived subsequently.
3.2 Variable definitions
3.2.1 Explained variable
KAMs may be measured in three ways. First, a binary variable, KAMIF, can be set to indicate whether a firm discloses KAMs in a given year (Li et al., 2022). If KAMs are disclosed in a given year, KAMIF takes the value of 1; otherwise, it takes the value of 0. Second, the comprehensiveness of KAM disclosure of listed firms can be measured by counting the number of KAMs disclosed (KAMN) (Chen et al., 2021). Finally, the readability of KAM disclosure is captured by constructing the KAM readability index (KAMRead). We created this specific index using deep learning algorithms as follows: 1. Utilizing word embedding to represent each word as a dense fixed-length real-value vector, in which semantically similar words possess similar vector representations in the vector space; 2. Following the optimization principles of Hierarchical Softmax and Negative Sampling to calculate the sentence’s probability of generation; 3) Computing the logarithmic mean of the product of generation probabilities of individual sentences as a measure of document readability. The equation can be expressed as follows:
[image: image]
in which [image: image] represents the probability of Sentence s being generated, and N is the total number of sentences in the text. A higher value indicates a higher frequency of word collocations within the text occurring in the corpus, reflecting increased readability of the KAM disclosure text. Conversely, a lower value suggests poorer readability.
3.2.2 Explanatory variable
We constructed the corporate carbon emissions intensity (CI) as an indicator of CCEM following Chapple et al. (2013) and Shen and Huang (2019). The carbon dioxide conversion factor that we used adopted the standard of 2.493 from Xiamen Energy Conservation Center. The data on total industry energy consumption and industry main costs were respectively obtained from the China Energy Statistical Yearbook and China Industry Economy Statistical Yearbook. We used the following formulae for calculation:
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in which CI is corporate carbon emissions intensity, CCE is corporate carbon emissions, EMR is the main business revenue of the firm, TIEC is total industry energy consumption, CCF is carbon dioxide conversion factor, and IMC is industry main costs. A higher CI value indicates higher corporate carbon emissions intensity.
3.2.3 Control variables
Following Qian et al. (2022) and Menon and Williams (2010), we introduced a series of control variables that may affect KAM disclosure. Table 1 gives the definition of all variables.
TABLE 1 | Definition of variables.
[image: Table 1]3.3 Econometric specification
We analyzed the impact of CCEM on the disclosure of KAMs using a two-way fixed-effects model:
[image: image]
in which KAM represents the variables of KAM disclosure, using the indicators of whether KAMs were disclosed in a given year (KAMIF), quantity of KAMs disclosed (KAMN), and readability of KAMs disclosed (KAMRead). Controls pertain to a series of variables influencing the disclose of KAMs; Ind and Year represent industry and year fixed effects, respectively. Industry fixed effects are used to control for time-invariant omitted industry characteristics. Their inclusion ensures that estimates of [image: image] reflect the average within-industry change in KAMs over time rather than simple cross-sectional correlations. Year fixed effects account for nation-wide factors, such as macroeconomic conditions, that might simultaneously affect the disclosure of KAMs and CI. The coefficient of interest in this model is [image: image].
3.4 Descriptive statistics
Table 2 presents the descriptive statistics of the variables. The results showed no significant differences in the level of KAM disclosure among different listed firms. Moreover, the overall carbon emissions of the sample firms were relatively low. We found no significant differences in carbon emissions intensity among different listed firms. These results are consistent with those in previous studies (Reid et al., 2019; Wu et al., 2021; Li et al., 2022). Additionally, we conducted correlation coefficient estimates and variance inflation factor tests on the relevant variables, and the results indicated the absence of multicollinearity among the selected variables2.
TABLE 2 | Descriptive statistics.
[image: Table 2]4 EMPIRICAL RESULTS AND ANALYSIS
4.1 Baseline regression results
Table 3 presents the regression results of the impact of CCEM on the disclosure of KAMs. In columns (1), (2), and (3), CCEM, as indicated by CI, is included in the regression, controlling for industry and year fixed effects. According to the results, without control variables, the coefficient of CI is significant at least at the 10% significance level in all three columns. After controlling for other factors that influence the disclosure of KAMs, as shown in column (4), (5), and (6), the coefficient of CI remains significant at the significance level of 1%. These results indicate that CI increases the disclosure of KAMs, which supports H1. As CCEM is closely related to corporate environmental compliance and financial truthfulness, to meet the needs of investors and other stakeholders for corporate environmental responsibility and sustainable development performance, auditors will increase the transparency and credibility of the disclosure in the auditor’s report to reduce their own auditing risks. This in turn increases the disclosure of KAMs.
TABLE 3 | Regression results on the impact of corporate carbon emission practices on key audit matter disclosure.
[image: Table 3]Among the control variables, there is a significantly positive relationship between Size and KAMN, indicating that larger firm size leads to more disclosure of KAMs, as larger firms usually have more complex business operations and financial structure, and therefore more disclosure of KAMs is needed to satisfy the regulatory requirements and investor information needs (Bepari et al., 2022). ROA has a significantly negative impact on KAMIF and KAMN. Higher ROA usually reflects good financial performance and lower business risk of the firms. Therefore, auditors may perceive that less risky firms need to disclose fewer KAMs (Rousseau and Zehms, 2024). There is a positive relationship between SOE and KAMN. SOEs are subject to stricter government regulation and control, and their risk of non-compliance is lower compared to that of non-SOEs. Therefore, SOEs have lower number of disclosures of KAMs (Florou et al., 2021). Growth and Top1 have positive impact on KAMRead. Business expansion and the growth of the number of shares held by the largest shareholder tend to be subjected to more public attention and regulatory requirements, which force auditors to disclose more comprehensible and high-quality auditing information (An et al., 2023). There is a negative relationship between Fees and KAMRead. Higher audit fees may imply that more time and resources need to be invested in the audit process to deal with complex and high-risk matters, resulting in the language and content in the audit report to become more technical and complex, reducing the readability of KAMs (Al Lawati and Hussainey, 2021). The adjusted [image: image] is also within the reasonable range compared with prior studies (An et al., 2023; Rousseau and Zehms, 2024).
4.2 Robustness check
To address potential self-selection issues, we employ propensity score matching (PSM) to alleviate endogeneity. Initially, we divide the samples into a treatment group and a control group based on whether the listed firms engaged in CCEM. Specifically, we established a binary variable T_CI to encode CCEM, with a value of 1 for firms engaged in CCEM (treatment group) and 0 for those not engaged in CCEM (control group). Subsequently, we use this encoded variable as the grouping variable (T_CI) to estimate the propensity scores using a logit model, in which the explained variable is T_CI and the explanatory variables consist of all control variables used in this study. To minimize potential sample selection bias, we employ 1:1 nearest neighbor matching. Finally, we individually map the obtained matched samples to regression analysis. The results in Table 4 indicate that the core explanatory variable CI demonstrates a significantly positive impact on KAMIF at the 5% significance level. Similarly, the relation between CI and KAMN is positively significant at the 10% significance level. Additionally, the association between CI and KAMRead is significantly positive at the 5% significance level. These regression results closely align with the baseline results, further affirming the robustness of the outcomes in our study.
TABLE 4 | Robustness check results using propensity score matching.
[image: Table 4]Considering that not all sampled firms disclose CCEM, we recognize the influence of various external policies and internal strategic decisions on related practices, which could lead to potentially spurious estimations. To further alleviate potential self-selection bias, we use a Heckman two-stage estimation model. In the first-stage estimation using a Probit regression model, we establish the variable T_CI as a dummy variable for CCEM. This model simultaneously includes all control variables. Following the regression, the computation yielded the inverse Mill’s ratio (IMR). In the second-stage estimation, we introduce the IMR as an additional control variable. The results, presented in Table 5, indicate a significantly positive relationship at the 5% significance level between CI and KAMIF. Additionally, a significantly positive relationship at the 1% significance level is observed between CI and KAMN. Furthermore, CI demonstrates a significantly positive impact at the 5% significance level on KAMRead. The consistency of these results with the baseline regression result verifies the robustness of the empirical model.
TABLE 5 | Robustness check results of heckman two-stage regression.
[image: Table 5]To mitigate potential endogeneity issues arising from reverse causality between CCEM and the disclosure of KAMs, we conduct regression using the lagged one-period explanatory variables. The regression results are presented in Table 6. L_CI exhibits a significantly positive correlation with KAMN at the 5% significance level and with KAMRead at the 10% significance level. After introducing control variables, we note that the coefficient of CI remains significantly positive at the 5%, 1%, and 5% significance level, respectively. The consistent findings further confirm the robustness of our baseline regression results.
TABLE 6 | Robustness check results of lagged one-period explained variables.
[image: Table 6]To alleviate endogeneity issues resulting from omitted variables, we further control for the individual traits of auditors. The personal traits of auditors reportedly have a certain impact on audit quality, which may, in turn, influence the disclosure of KAMs (Cai and Xian, 2007). We re-estimate the model by further controlling for auditor’s degree in accounting, gender, educational background, and number of listed firms audited in a given year. As shown in Table 7, CI exhibits a significantly positive correlation with KAMIF, KAMN, and KAMRead at 10% significance level at least. Upon introducing control variables, we note that CI demonstrates a significantly positive relationship with KAMIF, KAMN, and KAMRead at the 1% significance level. The research conclusions remain largely unchanged.
TABLE 7 | Robustness check results controlling for individual traits of auditors.
[image: Table 7]5 UNDERLYING MECHANISM
As discussed in Section 2.2, the effects of CCEM on KAM disclosure may be transmitted through two channels: accounting conservatism and audit quality. From the perspective of information asymmetry, CCEM could serve as a crucial external signal that influences the level of attention given to accounting earnings. When a firm exhibits low accounting conservatism, auditors, guided by the prudence principle, pay closer attention to both market and accounting indicators. Proactively disclosing risks of material misstatements, auditors enhance the transparency of the executed audit work and augment the communicative value of the audit report through the disclosure of KAMs. Therefore, we introduce accounting conservatism (C_Score) as a mediating variable for underlying mechanism. We define accounting conservatism by considering CCEM as a “bad/unfavorable news” that can bring detrimental effects on firms (Basu, 1997). We gauge accounting conservatism by measuring the extent of earnings change indicative of the influence stemming from this bad/unfavorable news. From the perspective of stewardship, CCEM directly impacts the quality of financial reports, drawing significant attention from stakeholders. Out of their own professional considerations, auditors show heightened anxiety regarding risks and uncertainties. They maintain a cautious/prudent attitude in risk assessment and audit procedures, consequently influencing audit quality. Therefore, we introduce audit quality (AQ) as a mediating variable for underlying mechanism. We use the degree of audit opinion aggressiveness to measure audit quality (Basu, 1997).
We devise a mediation model to examine the potential mechanism of how CCEM influence the disclosure of KAMs. Utilizing a step-by-step approach (Baron and Kenny, 1986), we employ the following model to test for mediating effects.
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[image: image]
[image: image]
in which MID represents the mediating variable accounting conservatism, proxied by accounting conservatism (C_Score) and audit quality (AQ).
Table 8 reports the estimation results with accounting conservatism as the mediating variable. In column (1), the coefficient of CI is −0.051, significantly negative at 5%. The results indicate that CCEM reduces the accounting conservatism of a firm. In columns (3), (5), and (7), the significant coefficient values reveal the presence of an obscuring effect of accounting conservatism in the relationship between CCEM and KAM disclosure, which verifies H2. Given that CCEM represents bad/unfavorable news, accountants operating within an uncertain environment may exhibit biases in quantifying potential risks or losses. This could consequently lead to risks of material misstatements in financial reports. From a prudent perspective, auditors may disclose more KAMs to augment the communicative value of audit reports. This involves promptly and accurately providing additional information. Such disclosures assist users in comprehending the issues that auditors consider pivotal in their audit of financial statements for a given period.
TABLE 8 | Test results for the mediating effect of accounting conservatism.
[image: Table 8]Table 9 reports the estimation results with audit quality as the mediating variable. The results in column (1) shows a coefficient of 0.416, significant at the 1% significance level, indicating that CCEM enhances audit quality. In columns (3), (5), and (7), the significant coefficients imply that audit quality partially mediates the relationship between CCEM and KAM disclosure, which verifies H3. CCEM may serve as a significant “greenwashing” strategy for firms. Firms might selectively disclose or disclose more favorable information to enhance their reported environmental performance, potentially reducing the likelihood of regulatory investigations. As government and stakeholders increasingly demand disclosure of environmental information, auditors are likely to pay more attention to the disclosure of environmental matters in audit planning and execution, thereby enhancing audit quality. Auditors, influenced by client impression management practices, may adjust the level of environmental disclosure during audits, thereby ensuring that the overall assessed audit risks remain manageable.
TABLE 9 | Test results for the mediating effect of audit quality.
[image: Table 9]6 FURTHER ANALYSIS
6.1 CCEM, disclosure of KAMs, and stock price crash risks
Low information transparency is a major factor contributing to stock price crash risk. After accumulating to a certain threshold, bad/unfavorable news collectively released to the external market can have substantially negative effects on a firm’s stock price, ultimately leading to a crash (Xu et al., 2013). When a firm experiences a high degree of financialization, the management can utilize financial assets to manipulate profits for short-term performance embellishment to conceal negative information. Public knowledge of accumulated negative information can lead to a stock price crash (Xu et al., 2013). Auditors play a crucial role as information intermediaries in the capital market, facilitating the transmission of firm-specific information to investors. The disclosure of KAMs provides investors with more decision-relevant information, contributing to increased accounting information transparency and disclosure quality. This, in turn, helps reduce the stock price crash risk. Therefore, CCEM, through enhancing KAM disclosure, may mitigate stock price crash risk.
To examine the aforementioned question, we measure stock price crash risk using the negative skewness of stock i’s weekly returns adjusted for market conditions (Xu et al., 2013). The regression model includes CCEM (CI), KAM disclosure (KAMIF, KAMN, KAMRead), and their interaction terms (CI [image: image] KAMIF, CI [image: image] KAMN, CI [image: image] KAMRead). As shown in Table 10, the regression coefficients for CI [image: image] KAMIF, CI [image: image] KAMN, and CI [image: image] KAMRead are all significant at the 5% significance level and negative. This finding indicates that by elevating KAM disclosure, CCEM can mitigate stock price crash risk.
TABLE 10 | Economic consequences test - stock price crash risk.
[image: Table 10]6.2 CCEM, disclosure of KAMs, and green innovation
The report to the 20th National Congress of the Communist Party of China proposed strengthening green innovation to promote high-quality economic development. The issuance of the “Outline of the 14th Five-Year Plan (2021–2025) for National Economic and Social Development and Vision 2035 of the People’s Republic of China” has provided policy guidance to the market and firms. On the one hand, the demand for environmentally friendly offerings encourages consumers to transit to low-carbon consumption. This green demand also conveys environmentally friendly concepts to supply-side firms, compelling them to engage in green innovation to provide the market with green offerings. On the other hand, with the continuous improvement of environmental regulations, corporate pollution emissions standards and penalties are more strictly scrutinized. The compliance of CCEM has become a focal point of interest for stakeholders. Under regulatory pressure and in response to commitments to investors, firms are driven to actively pursue green innovation. To examine the aforementioned issues, we employ green invention patent applications by firms as the measure of green innovation (Zheng et al., 2023). The regression includes CCEM (CI), KAM disclosure (KAMIF, KAMN, KAMRead), and their interaction terms (CI [image: image] KAMIF, CI [image: image] KAMN, CI [image: image] KAMRead). The results in Table 11 reveal that market demand can drive firms with high carbon emissions and a high-level KAM disclosure to engage in green innovation.
TABLE 11 | Economic consequences test - corporate green innovation.
[image: Table 11]7 CONCLUSION
Under the new pattern of carbon neutrality and peak carbon emissions, the enhancement of audit risk control ability induced by CCEM will be a key element in the improvement of auditors’ professional quality. This study examines the control effect of CCEM on audit risk from the perspective of disclosure of KAMs. It is found that CCEM can improve auditors’ disclosure of KAMs, specifically in terms of increasing the number of disclosed KAMs as well as improving the readability of KAM disclosure. Overall, CCEM can improve the adequacy of disclosure of KAMs. The analysis of the underlying mechanism reveals that CCEM is perceived to be a kind of bad/unfavorable news, and firms tend to use earnings management and other manipulative ways to make a whitewash to reduce accounting soundness. To reduce audit risk, auditors tend to improve audit quality to enhance the disclosure of KAMs. Further analysis found that CCEM and the disclosure of KAMs help to convey more transparent information to the market, which in turn reduces stock price crash risk. Furthermore, the market transmits the concept of green demand back to firms, forcing to improve green innovation of listed firms.
Contrasting our findings with those from various international contexts underscores either the universal applicability or the distinctiveness of our conclusions. Divergences in the focus on environmental strategies and their implications for financial reporting and audit results are notably pronounced across different jurisdictions (Al Lawati and Hussainey, 2022). For example, research within European settings might demonstrate a stronger impact of environmental regulations, attributed to their rigorous regulatory landscapes (de Nichilo, 2022). Conversely, studies from markets with less stringent regulations might not reflect a comparable trend, highlighting the crucial role of regulatory frameworks in influencing corporate transparency (Fox, 2007). By comparing our research with these global studies, we aim to ascertain the degree to which national policy structures and market dynamics moderate the relationship between CCEM and KAM disclosure.
The observed disparities and commonalities across different geographical areas highlight the possibility of generalizing our findings, while also laying the groundwork for subsequent inquiries into the contextual determinants that may amplify or mitigate the effects noted, thereby enriching our comprehension of the underlying dynamics. In terms of managerial implications, our research provides tangible insights for both corporate executives and auditing professionals. For corporate managers, the established connection between robust CCEM and increased transparency in KAMs indicates that adopting environmental strategies serves dual purposes: fulfilling regulatory and social obligations and bolstering corporate transparency, thereby improving relationships with investors. For auditors, our results underscore the significance of integrating environmental and sustainability considerations within the auditing framework, as these elements are progressively shaping risk evaluations and focal points in financial disclosures.
Additionally, the established positive relationship between CCEM and KAM disclosure, and its consequential role in diminishing stock price crash risk, underscores the extensive impact of environmental and sustainability initiatives on financial stability and corporate governance. Consequently, firms might perceive notable benefits from incorporating sustainability objectives into their strategic frameworks. This integration extends beyond mere compliance with regulations or fulfillment of social responsibilities. It emerges as a strategic asset capable of reducing financial vulnerabilities and improving perceptions in the market.
Consequently, while our study provides foundational insights specific to the Chinese market, the broader debate and comparison with other countries reveal that the interconnections between environmental strategies, audit practices, and financial transparency are a global phenomenon. This understanding is crucial for firms operating in an increasingly interconnected and environmentally conscious global economy.
Based on the conclusions drawn from this study, the following policy implications are highlighted: First, the Ministry of Ecology and Environment of the People’s Republic of China should identify the entities responsible for CCEM and establish a standardized system for calculating carbon emissions. To facilitate effective CCEM and achieve emissions reduction goals, regulatory bodies must accurately identify and define the organizations, firms, and individuals playing crucial roles in CCEM activities. Another essential aspect is the establishment of a corporate carbon emission disclosure platform to standardize the measurement, recording, and reporting of carbon emission and ensure data comparability and verifiability. Non-compliant entities may face penalties, such as reduced quota allocations or withdrawal of government funding. Furthermore, regulators should establish a coordinated supervisory mechanism to address the issue of high disclosure levels of CCEM among information technology and financial-industry firms and low disclosure levels among high-polluting firms. CCEM must be standardized to reduce the CCEM costs for firms and organizations, with the aim of enhancing transparency and sustainability.
Second, policymakers should strengthen the supervision of carbon emissions rights trading. First, policies should be formulated to enhance the audit supervision of carbon emissions quota issuance and compliance of firms subject to emissions control in terms of account opening and fulfillment. This involves reviewing the annual disparity between the total carbon emissions of firms subject to emissions control and the issuance requirements. It also requires verifying the establishment of carbon emissions registration books by firms subject to emissions control and ensuring compliance with quota payment obligations. In the context of carbon emissions trading, auditing departments should focus on scrutinizing the rationality of the design of carbon emissions trading systems and assessing whether the trading regulations and systems are robust. In the process of carbon emissions verification and certification, regulators should focus on examining whether third-party verification agencies comply with the standards for calculating carbon emissions, and whether their workflow and operations are standardized.
Third, regulatory authorities should further integrate corporate information disclosure and appropriately guide and inspect specific items in the disclosure of KAMs. First, regulatory authorities should further refine the disclosure standards for KAMs, considering not only quantity and length but also explicitly requiring auditors to provide conclusive evaluations in their disclosures. This aids in ensuring a more precise assessment of firms’ financial condition by auditors, avoiding templated and homogenized approaches. Second, to ensure the effectiveness of KAM disclosure, regulators should establish an evaluation mechanism specifically aimed at assessing the quality of audit reports. This involves regularly evaluating the content and accuracy of audit reports to promptly identify and rectify any non-compliant disclosure practices, thereby maintaining market order. Third, regulators should implement enhanced supervision and inspection of auditors to ensure compliance with relevant disclosure standards.
We conclude by outlining related questions that are beyond the scope of this paper. First, carbon emission data in the information disclosure process lack credibility and comparability due to several factors, including the lack of a scientific and uniform carbon audit assurance system and assurance standards, “overprotective tendency” of enterprises towards carbon emission information, lack of specific guidelines for carbon emission disclosure, and lack of carbon accountants’ ability to control carbon information. Second, although multiple tests have been conducted to alleviate endogeneity, testing causality using an external shock would be ideal. Third, CCEM plays multifaceted roles in corporate governance; however, how best to utilize CCEM and design proper mechanisms to maximize the contribution remains unknown. Generalizability may be limited as our study focuses on specific regions, industries, or firms types. These issues warrant future research. While our dataset concludes in 2020, this limitation is underpinned by a rationale deeply rooted in ensuring the accuracy, reliability, and relevance of our findings within the scope of our research theme.
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FOOTNOTES
1The 1 in the “1 + N” policy framework refers to the “Opinions on Working Actively and Prudently toward the Goals of Reaching Carbon Emissions Peaking and Carbon Neutrality” issued at the policy level, while N includes the action program for carbon emissions peaking by 2030 and policy measures and actions in key areas and industries to be gradually implemented in the future. The “1 + N” policy framework clarifies the main objectives, carbon reduction pathways, and relevant supporting measures from the top-level design, and provides policy support for the future carbon emissions peaking and carbon neutrality action program, as well as policy measures and actions in key areas and industries.
2For brevity, the results are not tabulated, but are available upon request.
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