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Introduction: In the dynamic landscape of digital technologies, the crucial role of digital transformation in enhancing ESG (Environmental, Social, and Governance) performance, especially concerning the utilization of mineral and fossil fuel resources, has become evident, significantly affecting corporate value. This study aims to explore the relationship between ESG performance and corporate valuation in the Chinese mining industry (especially in high-pollution sectors), as well as the moderating role of digital transformation in this process.Methods: This study employs a quantitative analysis method, utilizing panel data from Chinese mining companies and conducting regression analysis to examine the relationship between ESG performance, digital transformation, and corporate valuation. We construct a model that includes multiple variables such as resource utilization efficiency, corporate financial conditions, and environmental impact assessments to analyze the pathways through which digital transformation affects resource utilization efficiency and corporate valuation.Results: The study finds a significant positive correlation between ESG performance and corporate valuation, meaning that as mineral resource utilization efficiency improves, the market value of the company increases. Digital transformation plays a positive moderating role in this relationship, specifically by enhancing resource utilization efficiency through digital technologies, thereby strengthening ESG performance and ultimately driving up corporate value.Discussion: Therefore, companies should place more emphasis on digital transformation and integrate it with their ESG strategies to improve resource utilization efficiency, thereby enhancing their market competitiveness and long-term value.Keywords: ESG performance, mineral resources, fossil fuel, digital transformation, value enhancement, moderating effect
1 INTRODUCTION
The Environmental, Social, and Governance (ESG) concept, introduced by the United Nations Global Compact in 2003, signifies a paradigm shift in corporate assessment. It advocates for a holistic approach that goes beyond financial metrics, encompassing a company’s impact on the environment, its commitment to social welfare, and the integrity of its governance practices (Fang et al., 2023). As of September 2022, the global landscape witnessed a substantial increase in ESG-focused entities, managing assets totaling around US$121 trillion, highlighting the growing importance of sustainable investment practices on a global scale. This surge is fueled by a combination of policy support, regulatory frameworks, and widespread adoption of ESG principles, encouraging firms worldwide to engage in ESG-oriented investments for sustainable development (Garcia and Orsato, 2020).
Within this context, the role of natural resource consumption in the ESG debate is significant.
Companies are under increasing pressure to manage their natural resource consumption responsibly, as it directly impacts their environmental footprint and social license to operate. Integrating sustainable practices related to natural resources is amoral imperative and a strategic move for long-term business viability. In essence, the incorporation of natural resource consumption into the ESG framework underscores the interconnectedness of environmental stewardship, social equity, and effective governance. Companies that prioritize sustainable resource management are fulfilling their ESG obligations and positioning themselves as leaders in responsible business practices, which is crucial in today’s evolving business landscape.
The 20th CPC National Congress has propelled the swift expansion of the digital economy, encouraging the melding of digital and conventional sectors and the formation of competitive digital industry clusters. By the end of 2020, the digital economy in China was estimated to have soared to $5.4 trillion, boosting its share of GDP from 27% in 2015 to 38.6%. This surge underscores the pivotal role that digitization plays in contemporary technological progress. Digital transformation involves extensive improvements in business practices, spanning production, services, and management by integrating cutting-edge technologies. This transformation revolutionizes business operations and reshapes engagements with customers, suppliers, and various stakeholders, catalyzing innovation in business models and enhancing value creation (Du and Li, 2019).
In the past few years, leading global index providers and ratings agencies, such as MSCI and FTSE, have expanded their evaluative reach to include China’s A-share listed companies, broadening the scope of their company assessments. From 2019 up to October 2022, FTSE’s coverage for ESG scoring of these firms consistently exceeded that of MSCI (Singh et al., 2020). Specifically, FTSE’s coverage ranged between 17% and 18%, whereas MSCI’s coverage exhibited a gradual increase, culminating at 12.63%. By October 2022, FTSE had included 843 A-share companies in its ESG ratings and data model, in contrast to MSCI, which had recorded ESG data for 628 companies (Xiao et al., 2021). However, it is essential to acknowledge that the ESG ratings assigned by these international entities to A-share companies are predominantly low, highlighting the substantial challenges these companies face in attaining competitiveness on a global scale. As of the same timeframe, not a single A-share company evaluated by MSCI had secured an AAAESG rating; only five companies achieved AA ratings, representing just 0.80% of the total.
The bulk of the ratings, encompassing 213 companies, were at the B level, making up 33.92% of the evaluated companies. An additional 160 companies were rated CCC, comprising 25.48% of the total evaluated pool. Furthermore, the average Environmental, Social, and Governance (ESG) score of 843 A-share companies, as evaluated by FTSE, was approximately 1.36 on a five-point scale. Among these companies, 436, which account for 51.72%, registered scores below 1.3, highlighting their generally weak ESG performance (Zhong et al., 2022). These findings indicate that only a small fraction of A-share listed companies secure high ESG ratings under the MSCI and FTSE frameworks, with a significant portion achieving low scores.
Although numerous studies have explored the relationship between ESG and corporate financial performance, most of these studies focus on the traditional relationship between social responsibility and financial performance (Margolis and Walsh, 2003), and have not delved into the role of digital transformation in improving resource utilization efficiency, mitigating environmental impact, and promoting sustainable development. Digital transformation can, to some extent, enhance a company’s resource utilization efficiency, thereby driving sustainable development (Hsu and Lee, 2020). However, research in this field is still in its early stages, and the majority of it is focused on developed markets, with relatively scarce studies on emerging markets and resource-intensive industries such as China. Furthermore, the introduction of digital technologies helps companies achieve greater progress in resource utilization efficiency, environmental management, and the execution of social responsibility (Barnewold, 2019). However, there is a lack of research on how digital transformation can improve mineral resource utilization efficiency to enhance ESG performance and drive corporate valuation. This gap provides an opportunity for this study and highlights the unique contribution of this research.
In summary, Corporate Social Responsibility (CSR) and Sustainability have become core topics in corporate strategy and policy. As the importance of Environmental, Social, and Governance (ESG) performance grows, academic research has explored this issue from multiple dimensions. However, despite extensive studies on the impact of ESG on corporate financial performance, market valuation, and social responsibility, digital transformation, as a key factor driving corporate sustainability, has not been adequately addressed in the existing literature, especially in the context of resource-intensive, high-pollution industries. This study aims to fill this research gap by exploring the moderating role of digital transformation in the relationship between ESG performance and corporate valuation in the Chinese mining industry, with a focus on their combined impact on enhancing company value. It also intends to examine digital transformation’s role in modulating ESG effects on corporate value. This inquiry is paramount for corporate managers, investors, and other stakeholders. The research addresses critical questions, including how ESG performance impacts company value, the role of digital transformation in the nexus between ESG factors and corporate value, and whether the influence of digital transformation as a moderating factor differs across various highly polluting industries (HIPs). This study aims to deepen the understanding of the connection between ESG performance and value enhancement in businesses, particularly exploring the mechanisms through which digital transformation can alter this relationship.
2 THEORETICAL ANALYSIS AND RESEARCH HYPOTHESES
2.1 ESG performance contributes to enterprise value through mineral resources utilization efficiency
The importance of Corporate Environmental, Social, and Governance (ESG) practices in enhancing a company’s overall value and benefiting various stakeholders is becoming increasingly acknowledged. Implementing effective ESG management contributes to human resources advantages by attracting and retaining top talent, boosting job satisfaction and loyalty, and fostering an environment conducive to innovation and creativity in the workforce. These elements are crucial for leading to enhanced corporate performance and fostering innovative growth (Wong et al., 2021). Moreover, effective ESG strategies play a crucial role in reducing agency conflicts—the divergences between manager and shareholder interests. Strengthening corporate governance, enhancing transparency, and implementing differentiated share rights are essential in nurturing trust and promoting positive engagements between corporate leaders and shareholders. Furthermore, a robust performance in ESG metrics is critical for improving a company’s brand image. Active engagement in social responsibilities, commitment to environmental sustainability, and the promotion of an ethical business culture are significant in markedly improving a company’s market presence. Such enhancements subsequently increase customer loyalty and market share, thereby contributing to revenue growth (Aouadi and Marsat, 2018). An increasing number of studies indicate that ESG practices can effectively enhance a company’s overall value and bring benefits to various stakeholders. For example, implementing effective ESG management helps attract and retain top talent, improves employee satisfaction and loyalty, and creates an environment conducive to innovation and creativity, thereby driving innovation growth and improving corporate performance (Barney, 1991). In addition, ESG strategies help reduce agency conflicts between managers and shareholders. By strengthening corporate governance, improving transparency, and implementing differentiated shareholding rights, trust is built, and positive interactions between corporate leaders and shareholders are promoted (Elkington and Rowlands, 1999).
The significance of Environmental, Social, and Governance (ESG) in fostering transparency and garnering the trust of investors, owners, and creditors is significant. In addition, strong ESG performance is crucial for enhancing a company’s brand image. Actively engaging in social responsibility, committing to environmental sustainability, and promoting the implementation of an ethical business culture help significantly improve the company’s influence in the market. These improvements further increase customer loyalty and market share, thereby driving revenue growth. ESG initiatives are pivotal in reducing informational asymmetries between corporations and their various stakeholders, including shareholders, investors, employees, and suppliers. Effective disclosure, strengthened governance, and prioritization of stakeholders are indispensable for achieving robust ESG outcomes. Such measures enhance the understanding among investors and creditors regarding corporate risks and values, which in turn attracts more investment and fosters trust (Eriandani and Winarno, 2024). Additionally, companies that consistently exhibit strong ESG credentials often receive more favorable financing terms from banks, enjoy reduced borrowing costs, and gain access to a wider range of financing options. Such companies are often able to secure more financing opportunities at lower borrowing costs. Implementing robust ESG policies and transparent disclosure practices significantly enhances the company’s credibility, reduces its risk premium, and thus increases its attractiveness to investors (Guerdjikova and Quiggin, 2019). These factors work together to make companies with strong ESG performance more appealing, improving their valuation and financing conditions. This positive ESG performance attracts a broader investor base, thereby enhancing the company’s valuation and long-term growth potential. The adoption of solid ESG policies and the practice of transparent disclosure significantly boost a firm’s credibility and reduce its risk profile, resulting in better loan conditions and increased investment attraction (Dhaliwal et al., 2011). Moreover, firms with strong ESG performance generally attract a broader base of investors, which enhances their valuation and financial terms. Financial analysts tend to prefer companies with robust ESG profiles, recognizing their improved borrowing capacity and potential for long-term growth. Thorough evaluations of a company’s ESG strategies enable analysts to spot potential risks and opportunities, thereby elevating the company’s ratings and making it more appealing to investors (Deng and Cheng, 2019). Based on the above theoretical analysis, this study proposes the following hypothesis:
Hypothesis H1. ESG performance enhances corporate value through the improvement of mineral resource utilization efficiency. That is, a company’s strong ESG performance in improving resource utilization efficiency and environmental management can drive the growth of its market value.
2.2 The moderating role of digital transformation in corporate ESG performance to help enhance enterprise value
ESG promotes socio-economic growth primarily through its interactions with non-market factors, aiming to meet the needs of diverse stakeholders including shareholders, consumers, suppliers, and the broader community. In addition to the conventional benefits of asset ownership, ESG also facilitates improved internal and external information sharing, enhances resource allocation efficiency, and boosts green innovation performance through stronger collaborations with external stakeholders such as consumers, suppliers, and community groups (Li et al., 2017). This collaboration not only enhances the performance of green innovation but also promotes the integration of resource and environmental data with research and development (R&D) efforts, encouraging companies to initiate more green innovation projects (Johnson et al., 2003).
Based on this theoretical background, digital transformation plays a crucial role in enhancing corporate ESG performance. Digital technologies enable companies to efficiently collect, analyze, and utilize the vast amounts of data generated during production and operations, thereby strengthening the mechanisms for green innovation. Digital transformation not only improves resource management efficiency but also allows companies to respond more precisely and quickly to the demands of green innovation. This directly drives the development of sustainable products and services, enhances brand value, and ultimately contributes to the enhancement of corporate value. This evolution of ESG principles also accelerates resource and environmental data integration with research and development (R&D) efforts, encouraging companies to initiate more green innovation projects (Chen et al., 2022).
ESG supports the credibility of investments in green technologies and lowers the costs associated with transferring these technologies, while enhancing the brand reputation and institutional structures that stem from ESG practices. It effectively reduces legal barriers related to green innovations, equips firms with adaptable strategies for green innovation, and aids in the development of green innovation resources, thus expanding the scope of such innovations. Additionally, digital technologies play a crucial role in enhancing corporate ESG performance by leveraging mechanisms of green innovation. These technologies enable firms to meticulously monitor vast amounts of data produced during production and operations, facilitating intelligent data usage (Lu et al., 2023). Digital transformation aids in efficiently managing this information, which in turn enhances the speed and quality of product development. Through green innovation, companies are able to produce environmentally friendly and sustainable products and services, fulfill the increasing environmental expectations of consumers, improve resource and energy efficiency, minimize waste and pollution, foster a responsible corporate image, and bolster brand value and reputation. This supports long-term sustainable growth and ultimately boosts corporate value.
Firms often encounter financing obstacles in imperfect markets. Strong ESG performance serves as a valuable tool for disclosing non-financial data, which enables lenders to gain a better understanding of a company’s operations, reduces information asymmetry, and facilitates easier access to external funding. Companies committed to socially responsible investments strive to enhance the precision and reliability of their financial reports to maintain their reputation and public image. Enhanced corporate disclosures aid firms in securing financial support and alleviating financing restrictions. Furthermore, outstanding ESG performance helps firms access external financial resources such as government subsidies. With the strong support of green finance policies, companies with stellar environmental records are more likely to receive favorable conditions on bank loans (Wang and Esperança, 2023). The implementation of digital technology allows companies to manage their operations more effectively, overcoming traditional barriers related to time, space, and information. This leads to more accurate, efficient, authentic, transparent, and reliable corporate ESG reporting, as depicted in Figure 1. As a result, it enhances compliance and reputation, builds investor confidence, and eases financial constraints, which in turn improves future profitability and overall company value.
[image: Figure 1]FIGURE 1 | Mechanism of ESG action.
Hypothesis H2. Digital transformation plays a positive moderating role in corporate ESG performance, promoting green innovation and thereby enhancing corporate value. That is, digital transformation enhances a company’s green innovation capabilities, which, in turn, fosters the development of sustainable products and services, promoting long-term sustainable growth for the company.
Hypothesis H3. Digital transformation plays a positive moderating role in corporate ESG performance, alleviating financing constraints and thereby enhancing corporate value. That is, digital transformation improves a company’s non-financial information disclosure, reduces information asymmetry, and helps the company obtain more financing support, thus enhancing its market performance and profitability.
3 RESEARCH DESIGN
3.1 Sample selection and data sources
3.1.1 Dependent variable
The primary measure of firm value in this study is Tobin’s Q ratio, a metric renowned for its robustness in evaluating enterprise value by encapsulating factors reflective of market performance and potential earnings. Tobin’s Q is calculated by adding the year-end market values of all shares (both outstanding and non-outstanding) to net liabilities, then dividing this total by the firm’s year-end total assets (Alareeni and Hamdan, 2020).
3.1.2 Independent variables
The evaluation of business ESG performance is based on data from the CSI ESG indices. These indices are celebrated for their comprehensive scope and reliability, featuring a uniform grading system that spans from C to AAA and assigns numerical values from one to nine in ascending order. This system ensures that the evaluation of corporate ESG performance is both objective and precise.
3.1.3 Moderating variable
The degree of digitalization within each firm is assessed through an analysis of public annual reports. This study employs text mining techniques to detect the presence of keywords associated with digital transformation, using the frequency of these keywords as a proxy to gauge the level of technological adoption and strategic digital orientation (Chang et al., 2023).
3.1.4 Mechanism variables
The impact of ESG performance on enterprise value is further explored through two specific mechanisms: corporate green innovation and financing constraints. Green innovation is quantified by the number of green patents held by a firm, while financing constraints are measured using the SA index formula: SA = −0.737Size +0.043Size ^ 2–0.04*Age, where Size is the logarithm of total assets, and Age denotes the age of the firm. A higher SA index indicates more pronounced financing constraints (He et al., 2023).
3.1.5 Control variables
Selected as company size, age, growth, audit quality, board size, INST, TOP, etc. IND is the industry dummy variable and YEAR is the year dummy variable. This paper takes the data of A-share listed companies in China’s heavy pollution industry from 2015 to 2020 as a sample and refers to the research of Li and Xiao (2021) (Li et al., 2023). The heavy pollution industry is the target of the supply-side structural reform “three go, one down, one supplement”, and the relevant data is easy to obtain, so this paper chooses A-share listed companies in the heavy pollution industry as the sample with strong practical value (Zhang et al., 2020). The financial data of this paper is from CSMAR and WIND database. The specific variable definitions are shown in Table 1.
TABLE 1 | Three scheme comparing.
[image: Table 1]3.2 Modeling
Setting up model 1) with firm value as the explanatory variable and ESG performance as the explanatory variable, adding industry fixed effects and year fixed effects (Equation 1):
[image: image]
Among them: [image: image] and [image: image] denote location and year, respectively, and [image: image] is the explanatory variable firm value; [image: image] is the explanatory variable firm ESG performance, and [image: image] is the control variable, Ind is the industry dummy variable, Year is the year dummy variable, and [image: image] is the randomized disturbance term.
To investigate the existence of multiple forms of role mechanisms between corporate ESG performance, digital transformation and firm value enhancement, this paper constructs model (2) to test the moderating effect of digital transformation on the relationship between ESG and firm value. This paper constructs model (2) to test the moderating effect of digital transformation on the relationship between ESG and enterprise value. In this paper, green innovation and financing constraints are used as mechanism variables, and the specific model setting is shown in model (Equation 2):
[image: image]
Where [image: image] are mechanism variables, green innovation, and financing constraints, respectively; [image: image] is the corporate digital transformation index. [image: image] is the interaction term between the explanatory variables corporate ESG performance and corporate digital transformation; [image: image] is the random perturbation term. To avoid the multicollinearity problem, the interaction term is decentralized. If the coefficient of the interaction term is significant, it indicates the existence of moderating effect. It should be noted that after adding the interaction term, the coefficients of the original variables may change, which is caused by the change of the coefficients’ measurement significance, so in the regression results of (2), we only focus on the positive, negative and significance of the coefficients of the interaction term. [image: image] and significance of the coefficients of the interaction terms are only concerned in the regression results of (2). The meanings of other variables are consistent with model (1). And Table 2 presents descriptive statistics of the data.
TABLE 2 | Descriptive statistics.
[image: Table 2]3.3 Software used
The econometric analyses in this study were performed using STATA (version 16) for regression analysis and panel data modeling. STATA was chosen due to its powerful capabilities for handling large datasets, its robust regression and panel data techniques, and its widely accepted use in econometric research. For data visualization and descriptive statistics, Microsoft Excel was used to generate tables and plots.
4 EMPIRICAL RESULTS AND ANALYSIS
4.1 Baseline regression results
In this academic discussion, we present the results of a regression analysis that examines the influence of companies’ environmental, social, and governance (ESG) performance on their market valuation. Table 3 shows the baseline regression results. The analysis is conducted across three distinct columns, each adding more control variables to thoroughly examine the factors affecting the relationship between ESG performance and firm value. The initial regression, presented in Column (1), includes financial indicators as control variables. The results display a statistically significant ESG coefficient at the 5% level, indicating that robust ESG performance is positively associated with an increase in a company’s market capitalization.
TABLE 3 | Benchmark regression results.
[image: Table 3]The analysis in Column (2) expands the range of control variables to include audit quality (AUDIT) and board size (BDS), along with financial indicators. Here, the ESG coefficient continues to show positive significance at the 10% level, suggesting that companies with strong ESG scores generally achieve higher market valuations, factoring in their internal governance structures. In Column (3), the analysis is further broadened to incorporate external governance metrics such as institutional shareholding (INST), in addition to the variables included in the previous columns. Despite these additions, the ESG coefficient remains positively significant at the 10% level.
These findings suggest that while elements of corporate governance may alter the way ESG performance impacts firm value, the positive effect of solid ESG practices on market capitalization is still apparent. The reduction in the magnitude of the ESG coefficient with the introduction of governance variables indicates that effective ESG practices might be partially integrated within internal corporate governance frameworks, thereby affecting firm value. Moreover, aspects of corporate governance could also influence and modify the implementation and effectiveness of ESG practices. Ultimately, the regression results confirm that companies with strong ESG performance are more likely to experience enhanced market capitalization, supporting Hypothesis 1. Additionally, the analysis highlights the essential role of corporate governance frameworks in determining how ESG metrics influence firm value.
4.2 The moderating effect of digital transformation on the ESG performance of firms to help enhance corporate value
Table 4 provides valuable insights into how corporate environmental, social, and governance (ESG) performance interacts with digital transformation initiatives, exploring their combined influence on firm value during the digital transformation journey. The results show that both ESG performance and digital transformation exert a positive influence on firm value independently, suggesting that firms can elevate their overall valuation by concurrently advancing their ESG initiatives and digital transformation strategies. Previous research has highlighted the positive impact of ESG performance on firm value (Eccles et al., 2014), which found that strong ESG performance is linked to improved financial performance and higher valuation. Similarly, digital transformation is highly effective in improving operational efficiency and enterprise performance (Porter and Kramer, 2011). However, the novelty of this study lies in examining the synergistic effects between ESG and digital transformation, as digital transformation not only enhances ESG performance but also amplifies its impact on firm value, which has been less explored in prior literature. While studies have discussed the independent benefits of ESG and digital strategies (Bocken et al., 2014), this study emphasizes the interactive relationship between these two factors, providing a unique perspective on how they mutually reinforce each other to maximize firm value.
TABLE 4 | Moderating effect.
[image: Table 4]Digital transformation facilitates enhanced ESG performance by enabling more effective data gathering, processing, and analysis, which subsequently fosters the advancement of ESG practices. On the other hand, a robust ESG foundation contributes to creating a stable and reliable platform for the company, thus amplifying its enterprise value. Notably, the interaction coefficient for ESG*DIGIT is 0.0552, demonstrating statistical significance at the 5% level.
This outcome reveals that digital transformation acts as a positive moderator in the relationship between ESG performance and firm value, implying that the advantageous impacts of ESG on firm value are amplified when digital transformation initiatives are effectively executed. These findings highlight the importance for firms to adopt a dual approach that prioritizes both digital innovation and strong environmental, social, and governance commitments. By focusing on enhancing these areas synergistically, companies not only maximize their value but also benefit from the synergistic effects arising from the dynamic interplay between digital transformation and ESG initiatives.
4.3 Mechanism analysis
Table 5 elucidates the mechanisms through which environmental, social, and governance (ESG) performance, in conjunction with digital transformation, impacts corporate value. The analysis is segmented into two parts: initially, it assesses how ESG performance influences green innovation and alleviates financing constraints; subsequently, it delves into how digital transformation moderates theses effects.
TABLE 5 | Mechanism test results.
[image: Table 5]In the initial segment, Columns (1) and (2), a direct correlation is identified between ESG performance and two critical corporate dimensions the enhancement of green innovation and the reduction of financing constraints. The findings indicate that strong ESG performance bolsters corporate value by promoting green innovation and easing financial barriers, setting the groundwork for a deeper investigation into the moderating role of digital transformation. Previous studies have highlighted the positive impact of ESG on firm value, which discusses how ESG practices correlate with long-term corporate success and value (Whelan and Fink, 2016). However, unlike these studies, which primarily treat ESG performance and business strategies independently, this study emphasizes the synergistic effects between digital transformation and ESG.
The latter segment, encompassed in Columns (3) and (4), investigates how digital transformation impacts the effects of ESG performance on corporate value, particularly through its support of green innovation and relief from financing difficulties. In Column (3), the interaction term ESG*DIGIT is marked by a significant positive coefficient at the 5% level, suggesting that digital transformation intensifies the impact of green innovation initiatives when synergized with robust ESG practices. This synergistic interaction substantially enhances firm value.
Column (4) illustrates that the positive coefficient of the interaction term, with respect to financing constraints, highlights that digital transformation, coupled with ESG performance, favorably affects the alleviation of these constraints. This demonstrates that digital transformation and ESG practices jointly act to mitigate the negative impacts of financing constraints on firm value. Existing literature discusses how digitization can impact financial performance by increasing efficiency and reducing risk (Bai and Chang, 2020), this study extends that research by linking digital transformation to ESG performance in a moderating role, amplifying the benefits of ESG practices on firm value. The findings highlight the complementary relationship between these two elements, where the focus was solely on the impact of digital capabilities on operational performance without considering their interaction with ESG (Teece, 2014).
In summation, this study corroborates Hypothesis H2, H3, affirming that digital transformation positively influences ESG performance enhancement, which in turn fosters green innovation and mitigates financial constraints, ultimately augmenting corporate value. The results underscore the synergistic and complementary roles of digital transformation and ESG performance in lifting corporate value by facilitating green innovation and reducing financial barriers.
4.4 Endogeneity test
4.4.1 Endogenous issues
To tackle potential endogeneity issues such as omitted variables or reverse causality, this study adopts an instrumental variable approach, utilizing industry-year averages as tools for ESG ratings. Using these averages helps counteract distortions due to industry-specific elements, changes in policies, or firm-specific decisions. It also reduces the impact of subjective biases in ESG ratings, thus decreasing data noise in the findings. Employing effective instrumental variables is crucial for addressing endogeneity, thereby improving the reliability and validity of the causal interpretations within the research.
The instrumental variable analysis was carried out using the two-stage least squares (2SLS) method, with the findings detailed in Table 6. The first stage of the analysis shows that the regression involving the instrumental variables and the endogenous explanatory variables (ESG ratings) is statistically significant at the 1% level. Furthermore, the F-value from the weak instrumental variable test stands at 23.16, surpassing the critical threshold of 10, which indicates a strong correlation between the instrumental and the endogenous variables and confirms that the instrument is not weak.
TABLE 6 | Endogeneity issues.
[image: Table 6]In the second-stage results, the coefficients for ESG ratings remain significantly positive, suggesting that the favorable link between a company’s ESG performance and its market value is sustained even after controlling for endogeneity. This supports the robustness of the positive relationship post adjustment for potential endogeneity issues using the instrumental variable technique.
By leveraging industry-year averages as instruments for ESG ratings, the study meets the exogeneity requirement necessary for instrumental variables. These averages are less likely influenced by specific corporate actions or characteristics, rendering them exogenous and suitable for addressing potential endogeneity, thus reinforcing the trustworthiness of the causal conclusions drawn from this analysis.
4.4.2 Robustness testing
The inclusion of province fixed effects is crucial in the robustness tests, ensuring the stability of the effects of ESG indicators on firm value across different regions. Variations in policy, economic conditions, and regulatory environments among provinces can have a significant impact on firm value. By integrating province fixed effects, the study effectively controls for these regional discrepancies, facilitating a more accurate assessment of the independent influence of ESG indicators on firm value. The robustness tests demonstrate that, even with the inclusion of province fixed effects, the impact of ESG on enterprise value remains significant and positive, highlighting the robust and reliable nature of the relationship between ESG indicators and enterprise value. This result provides a solid foundation for decision-making by corporate managers and investors.
Furthermore, the substitution of control variables addresses potential omitted variable biases. This modification involves replacing previous control variables with a new set, thereby reducing the influence of potential unobserved variables. For instance, the measurement of firm size now utilizes the value of the firm’s fixed assets (FIXED) rather than the logarithm of total assets. The firm ‘sage is captured by the duration the firm has been operational (FIRMAGE), replacing the years since its listing. Instead of using the growth rate of operating revenues, growth is now assessed by the profitability of total net assets (ROA). The indicator for shareholder concentration has also been updated, substituting the proportion of shares owned by the top five shareholders for the stake held by the primary shareholder. The composition of the board now considers the dual roles (DUAL) held by directors, and factors in both the quality of corporate governance and the issuance of standard audit opinions. This approach enhances the rigor of the analysis by ensuring a broader and more nuanced evaluation of factors potentially influencing firm performance.
Table 7 shows the regression results. The table reveal that even after these adjustments, ESG continues to positively impact corporate value. The mechanisms through which ESG influences corporate value—enhancing green innovation and easing financing constraints—remain consistent. Additionally, corporate digital transformation further strengthens the impact of ESG performance on these mechanisms.
TABLE 7 | Robustness test with replacement of control variables.
[image: Table 7]By incorporating province fixed effects and updating control variables, this research effectively tackles regional variations and issues related to omitted variables, thereby strengthening the reliability and robustness of the findings. The persistent positive relationship between ESG performance and firm value, along with the mechanisms of green innovation and easing financing constraints, is reaffirmed by these supplementary tests. This reinforcement underscores the importance of ESG practices and digital transformation in enhancing corporate value.
5 HETEROGENEITY TEST
This study explores show variations in ESG performance influence firm value, suggesting that factors such as geographic location and regional marketization levels might affect this relationship.
The research initially examines potential differences in the impact of ESG performance on firm value depending on a company’s geographic location. It organizes firms into three regional categories: Eastern, Central, and Western China. Sub-sample regression analysis, presented in the table, indicates that ESG performance notably enhances firm value, especially in Eastern China, as shown in columns (1) to (3). This positive effect is likely since firms in Eastern China are more responsive to evolving investor expectations and financial market trends that favor ESG considerations. These companies are perhaps better positioned to adopt new environmental, social, and governance standards, which boosts their ESG performance and, consequently, their market valuation. This adaptability may stem from the region’s advanced markets and dynamic business climates, which facilitate the recognition of the strategic advantages of ESG initiatives in attracting investment and securing higher valuations.
Furthermore, the study utilizes a marketization index to assess how the broader institutional environment influences the relationship between ESG performance and firm value. This index, a quantifiable indicator of the macro-institutional environment, is employed to gauge various aspects 387 of enterprise performance, providing a precise analysis of the impacts of ESG. Enterprises are categorized into groups of high and low marketability based on the regional average of this marketization index. The regression results displayed in columns (3) and (4) of Table 8 reveal that firms in regions with high marketization experience a more substantial positive impact of ESG performance on enterprise value.
TABLE 8 | Heterogeneity test for the nature of firms ‘property rights and marketization characteristics.
[image: Table 8]This phenomenon could stem from the benefits such as increased innovation and competition prevalent in highly marketized zones. By prioritizing ESG objectives and adopting sustainable practices, companies in these areas can secure a competitive edge in product and service innovation, resource efficiency, and cost management, all of which contribute to elevating their value and drawing more investment. Additionally, areas with high marketization are often characterized by a larger investor base and more mature capital markets, where ESG factors play a pivotal role in investment decisions. Such an environment propels firms in highly marketized regions to enhance their ESG performance, which in turn amplifies their overall value.
In summary, the research highlights the varied impacts of ESG performance on firm value, significantly moderated by geographic location and the level of regional marketization. The findings suggest that firms in Eastern China and regions with greater marketization derive more benefits from strong ESG performance, likely due to dynamic market conditions, investor preferences, and the forces of competition.
6 CONCLUSION AND POLICY IMPLICATIONS
This investigation focuses on the effects of Environmental, Social, and Governance (ESG) performance on corporate value while assessing how corporate digital transformation can amplify this impact. The empirical data underscore that ESG performance exerts a positive influence on corporate value. Additionally, corporate digital transformation acts as a significant enhancer, boosting the influence of ESG performance on corporate value. Digital transformation within enterprises strengthens the reliability and promptness of ESG disclosures, resulting in heightened stakeholder recognition and diminishing financial barriers. Moreover, digital transformation facilitates the efficient and intelligent creation of environmentally friendly products, which boosts ESG performance and, in turn, augments corporate value.
The degree to which ESG performance enhancement affects corporate value can vary across different companies, influenced by industry-specific, regional, and size-related factors. From these observations, several policy recommendations emerge:
Firstly, it is advocated that governmental and regulatory authorities impose requirements on companies to incorporate ESG data within their financial reporting. This step would improve transparency and urge companies to prioritize ESG considerations, potentially elevating their performance and value. Additionally, governments should advocate for proactive ESG engagement and digital transformation by offering incentives such as tax reliefs, subsidies, or rewards, spurring enterprises to invest in these areas to enhance competitiveness and value.
Furthermore, it is critical for governments to bolster the monitoring and enforcement of corporate ESG practices to ensure adherence to regulations. More stringent penalties for non-compliance with ESG standards should be instituted to raise market standards and foster trust. 429 Governments should also support companies in their digital transformation journeys by providing financial aid, expertise, and training, and by promoting cross-sector collaboration to create a cohesive policy framework and standards for digital transformation.
For financial institutions, the recommendations include the development and execution of ESG integration strategies that embed ESG factors into investment and risk management practices. This approach entails utilizing ESG assessment tools and incorporating ESG considerations into portfolio and risk management frameworks to evaluate their influence on portfolios. Financial institutions are also encouraged to support the creation of sustainable financial products, such as green bonds and loans, and to ensure precise, reliable, and timely disclosure of ESG information.
Lastly, it is imperative for enterprises to formulate a comprehensive ESG strategy that weaves environmental, social, and governance considerations into their core business operations and decision-making. This strategy should include establishing explicit ESG objectives, improving internal governance, enhancing transparency, and engaging in green innovation and digital transformation. A robust ESG performance management system should also be developed to effectively monitor and report on ESG metrics.
Despite the valuable insights provided by this study, there are several limitations. Firstly, the sample is limited to A-share listed companies in China’s heavy pollution industry from 2015 to 2020, which may not fully represent the diversity of industries or companies in other regions. Secondly, the reliance on text mining techniques for evaluating digital transformation may not capture the full complexity of digital strategies adopted by firms, as it is based on the presence of specific keywords in annual reports. Finally, while this study examines ESG performance and digital transformation, other potentially significant factors influencing corporate value, such as corporate culture or external market conditions, were not considered.
Future research could explore a broader range of industries and countries to generalize the findings beyond the specific context of heavy pollution industries in China. It would also be beneficial to incorporate more qualitative measures of digital transformation, perhaps through in-depth interviews or case studies, to better understand how digital strategies are implemented. Additionally, further studies could investigate the long-term effects of digital transformation on ESG performance, exploring whether the relationship between ESG performance and corporate value evolves over time. Another potential direction is to examine the impact of digital transformation on ESG in different regulatory environments, comparing countries with varying levels of government support for ESG practices.
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