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A growing number of institutional investors have realized that environmental, social, and governance (ESG) performance has become financial in the long run, but the implementation of ESG approaches at the enterprise’s executive level remains insufficient. Furthermore, urgent attention needs to be paid to the full application of digital solutions for resource allocation and sustainable development. We have directed this research interest toward searching for potential approaches to sustainable digital transformation for the environment. Encouraged by the asymmetric effect between executive compensation stickiness (ECS) and ESG goals, executives are more willing to improve the ESG indices by digital transformation (DT) activities. This study employs 18,098 observations from Chinese A-share listed companies to examine the impact of ECS on ESG indicators. Our results show that ECS can significantly improve the ESG scores, whereas DT played a partial mediating role within this promotion. We further examined this relationship by the bootstrap and Sobel methods and found that all empirical results are robust and credible. Our findings provide more practical enlightenment at the management aspect for improving environmental performance through digital transformation.
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1 INTRODUCTION
The world has witnessed many changes associated with industrial development and technological transformation. Since Agenda 2030’s Sustainable Development Goals (SDGs), proposed by the United Nations 2015, emphasize the role of digital technology in the enhancement of sustainability, digital transformation (DT) has become a necessary prerequisite for achieving SDCs (Camodeca and Alex, 2021). Digital transformation is not only a technological change but also highly related to the value proposition, business model, production process, and employment style in the long run (Matt et al., 2015). Here, the environmental, social, and governance (ESG) concept is a productive solution to accelerate the transition to a more sustainable future by a digital informational approach. Nowadays, ESG is receiving much attention from businesses, investors, and regulators due to the global ESG investment market’s rapid growth (Zheng et al., 2022). So, investors have started to give more importance to investigating the link behind non-financial information. ESG scores and ratings can be used to evaluate a firm’s commitment to sustainable business practices. However, the validity of ESG performance is still debatable in the current literature, with most of these studies concentrating on the effects of ESG performance in developed economies (Khan, 2022). Nevertheless, there is a lack of studies investigating the function of ESG performance and its connection to digital transformation in emerging economies. Addressing the significance of integrating sustainability strategies into digital transformation roadmaps entails thinking beyond profit and placing social and environmental considerations on the same footing with financial objectives.
Since China’s manufacturing industries and economic volume reached first and second in the world, respectively, in 2010, how to maintain the stability of China’s economy has become the major developmental strategy of China. In the new stage of high-quality economic development, efficient and equitable development has also become the main objective for all enterprises in China. In this context, the management of organizational elements for successful digital transformation and green governance has therefore become a key research topic. Owing to the characteristics of long periodicity, high uncertainty, and strong professionalism, digital technology-driven transformation is not limited to the implementation and operation of new technologies. Today’s digital transformations must be purpose-driven, offering value to all stakeholders as a prerequisite for organizational success. There are increasing interests in how ESG and DT criteria can integrate into the executive compensation contract, while executives are assumed to have the main responsibility for daily operations and management. Traditional agency theory emphasizes the role of pay-for-performance to align the interests of management and shareholders (Jensen and Murphy, 1990; Core et al., 1999), controlling executive compensation by earning management (Ali et al., 2022). Meanwhile, the literature on executive compensation is more concerned with pay-arrangement features rather than effective incentives, reflecting a “rent seeking” effect (Blanchard et al., 1994; Yermack, 1997; Bertrand and Mullainathan, 2001). Furthermore, executive compensation and corporate performance present a “downward stickiness” impact, where executive compensation does not decrease to the same extent as the firm’s performance declines (Adut et al., 2003; Garvey and Milbourn, 2006; Jackson et al., 2008; Gao et al., 2011). With the continuous improvement in the compensation contract, executive compensation stickiness (ECS) is proposed to effectively measure the marginal administrative expenses with corporate performance (Lin et al., 2013; Cordeiro et al., 2016.; Luo et al., 2016; Zhang and Gao, 2017). However, the existing literature on ECS is more focused on corporate performance with less consideration of the multi-dimensional mechanisms, including environmental and social aspects. Moreover, the importance of digital transformation on corporate governance and green indicators is also unclear. This paper aims to narrow this research gap between ECS and ESG indicators in view of digital transformation, addressing an empirical approach that contributes to harmonious and sustainable development.
The rest of this paper is organized as follows: Section 2 explains the literature review and hypothesis development; Section 3 presents the methodology, which includes sample selection and data sources, the definition of all variables, model construction, and hypothesis development; Section 4 demonstrates the empirical findings based on several regression analyses and robustness tests, including Sobel, bootstrap, replacing variable, and endogeneity approaches; Section 5 concludes the study with a summary of our findings, policy enlightenment, and limitations with regard to future prospects.
2 HYPOTHESIS DEVELOPMENT
2.1 ECS and ESG performance
Investment on environmental and social responsibilities would waste administrative resources, increase extra expenses, and bring more negative management factors that damage shareholders’ interests (Garcia & Orsato, 2020). Moreover, performance-based payments may induce a lower level of motivation in managers for long-term investment (Cheng, 2004), so they may pursue short-term accounting performance and abandon the ESG developmental strategy in consideration of managers’ interests. However, with the continuous improvement in the compensation contract, enterprises have experienced asymmetric changes between managers’ compensation and stakeholders’ response (Jackson et al., 2008). Particularly, for institutional investors who are more focused on the long-term interests and their participation in corporate governance, this information asymmetry between executive compensation and the governance layer can also be reduced (Hong, 2022). When executives’ performance declines, those shareholders generally have a “failure tolerance” mentality, imposing more pressure on senior executives (Lai and Leng, 2021). The existence of institutional investors has inhibited executive compensation stickiness (ECS) (Yi et al., 2010), and this fact has been widely accepted in the field of environmental behavior research, whereby sustainable and environmentally conscious behavior could be further examined (Ali et al., 2023; Gansser and Reich, 2023). In general, institutional investors pay more attention on company’s life cycle and executive compensation stickiness, pushing enterprises to improve the long-term performance including all ESG dimensions. Thus, we propose the following hypothesis:
Hypothesis 1:. ECS has a positive effect on the ESG performance.
2.2 ECS and DT
Studies on digital transformation (DT) could be traced back to a dozen years, and they have attracted greater scientific interests recently. At present, digital transformation has become a “common buzzword” both in the business and academic community. Digital transformation is a comprehensive transformation process, which involves all aspects from business philosophy to corporate culture, from production to sales, and from managers to staff (Ivancic et al., 2019). Moreover, digital transformation is also a continuous process of climbing the scale of digital maturity by employing digital and other technologies along with organizational practices to create a digital culture (He and Liu, 2019). This digital maturity enables the company to provide better services, gain competitive advantages, and respond to the external environment. Meanwhile, entrepreneurial orientation further encourages managers to gain the competitive advantages of digital transformation (Sousa and Rocha, 2019; Weber et al., 2022). Ultimately, companies that succeed in employing digital transformation are generally more profitable, enjoying better returns on assets (Westerman et al., 2012), improving the operation efficiency of business structures (Ghosh et al., 2014), and reducing the tendency toward opportunism-driven earning management (Zhong et al., 2023). However, the digital scene required the necessarily matching of existing administrative architecture and management practice. Digital transformation is deemed to bring with it increasing management risks and challenges that require high levels of leadership and operating capabilities (Zeike et al., 2019). Similarly, the risk-taking characteristics of top managers favor the digital transformation process by allowing the exchange of novel ideas and initiatives on payment (Jiang et al., 2019; Porfírio et al., 2021) and reducing uncertainty in the case of ambiguous digital strategy goals (Ritala et al., 2021). In view of the traditional salary incentive mechanism, the performance-based mechanism would induce senior executives to avoid these managing risks (Manso, 2011), which is often not conducive to the process of digital transformation. Westerman et al. (2014) highlighted that firms need to build high levels of leadership and management to successfully drive the process of digital transformation. In this context, the application of ECS provides a feasible incentive design for the promotion of digital transformation of enterprises (Xu et al., 2018). Therefore, we propose the following hypothesis:
Hypothesis 2:. ECS has a positive impact on DT.
2.3 Mediating roles of DT
From the perspective of resource-based theory, resource heterogeneity is the core resource of high profit (Wernerfelt, 1984), where digital technology capability belongs to the intangible resources that are hard to be imitated or replaced (Hu, 2016). Both scarcity and sustainability of digital resources are beneficial for the enterprise to obtain more competitive advantages (Wu et al., 2021), and executives tend to integrate digital transformation activities with sustainable development goals while making data-driven decisions (He and Liu, 2019). Furthermore, digital transformation can also optimize the procurement and production links among enterprises, reducing operating costs and improving corporate governance (Qi et al., 2020). In a word, enterprises often face insufficient resources and incentives for ESG practice, but this situation may change with more core resources brought by digital transformation activities, so digital transformation can reduce the total expenses of ESG performance.
Planned behavior theory proposed by Ajzen (1991) explained the psychological and social aspects of individuals’ behavior. In view of the planned behavior theory, Vahid et al. (2023) examined the key managerial micro-foundations of the successful digital transformation process. Their results indicated that the executive management ability can positively impact the information acquisition process, and the managers’ ability for obtaining information further enhanced their capacity to exploit new business opportunities from digital transformation. With regard to signal transmission theory, digital transformation can reduce information asymmetry and transaction costs by improving the transparency of information (Xiao et al., 2021) and reducing the interaction costs between enterprises and stakeholders (Zhong et al., 2023). So this digital information is also conducive to improving corporate governance and fulfilling social responsibilities; both are closely related to ESG scores (Qiu and Yin, 2019). Overall, digital transformation can promote the long-term value of enterprises, providing more practical approaches for both ECS and ESG indices. Based on the aforementioned discussion, we propose the following hypothesis.
Hypothesis 3:. DT plays a mediating role within the impact of ECS on ESG performance.
2.4 Research framework
Based on the aforementioned theoretical analyses, this study constructs the research framework as shown in Figure 1.
[image: Figure 1]FIGURE 1 | Research framework. Notes: H, hypothesis; IV, independent variable; DV, dependent variable; M, mediator.
3 RESEARCH DESIGN
3.1 Variable definition
3.1.1 Dependent variables
In line with the studies of Staiger and Stock, (1997), Xie and Lv (2022), and Gao et al. (2021), this paper uses the Hua Zheng ESG scores as the proxy index of ESG performance. The scope of the Hua Zheng ESG index covers all A-share listed companies in China, assigning ESG ratings at the nine levels ranging from AAA to C (i.e., the ESG score is 1 if the rating is C, the ESG score is 2 if the rating is CC, and the ESG score is 9 if the rating is AAA), where a higher ESG rating indicates a better ESG performance of the enterprise in this scoring system.
3.1.2 Mediator variables
Referring to the practice of Zhao et al. (2021), Wu et al. (2021), and Tu and Yan (2022), we adopt the method of text frequency analysis to construct the digital transformation (DT) score. A higher DT score also reflects a higher degree of digital transformation of an enterprise, and the calculating steps of the DT score are as follows: (1) DT dictionary is first constructed from five dimensions of artificial intelligence, big data, cloud computing, block chain, and technology application; (2) conducting the word frequency analysis of companies based on the DT dictionary by Python software; and (3) obtaining the total DT frequency by the summation of each company and taking the natural logarithm value after adding the word frequency by 1.
3.1.3 Independent variables
Executive compensation stickiness (ECS) is the difference between executive compensation sensitivity when the company’s performance increases and decreases (Bu & Wen, 2013). According to the studies by Xu et al. (2018) and Hong (2022), we calculated the mean values of executive compensation and the company’s performance sensitivity when the company’s performance increases and decreases to acquire the total score of ECS.
3.1.4 Control variables
Referring to previous research studies, this paper introduces the following control variables into our empirical models including total assets (SIZE), total debt (LEV), net income (ROA), fixed assets (FIXED), asset growth (GROW), net profit (LOSS), board directors (BOARD), independent board (INDEP), market value (TOBIN), enterprise nature (SOE), and firms’ age (AGE). All data of this study are collected from the RESSET database (RESSET), Wind China financial database (WIND), and China Stock Market & Accounting Research (CSMAR) database. Table 1 reports the specific definition of variables.
TABLE 1 | Variable definition.
[image: Table 1]3.2 Model construction
The following mediating models of the “causal step approach” are adopted to verify our hypotheses H1, H2, and H3, and the model constructions are shown as
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where “β” represents the estimated coefficient of variables, “[image: image]” represents all control variables, “[image: image]” represents the error term, “t” denotes the year fixed effect, and “i” denotes the individual fixed effect. Model (1) examines H1, which is the impact of ECS on ESG performance. Model (2) examines H2, which is the impact of ECS on DT. Model (3) examines H3, which is the intermediary role of DT.
3.3 Sample selection and descriptive statistics
Our panel data on A-share listed enterprises were selected from the Shanghai and Shenzhen Stock Exchange; data collection began in 2010 because of the abnormal variation caused by the global financial crisis. In order to guarantee the validity of the empirical results, samples with the following characteristics are excluded: (1) samples with ST or ST* treated, (2) samples of the financial industry, and (3) samples with missing variables. Furthermore, we winsorize all continuous variables at the 1% and 99% quantiles to exclude the influence of outliers. Finally, 18,098 observations scanned from 2010 to 2020 were acquired for empirical regression. The descriptive statistics of all variables are shown in Table 2. Table 2 shows that the dependent variable ESG has a mean value of 6.537 and a variance of 1.117, indicating that there is some variation in the ESG performance between firms. The independent variable ECS has a mean value of 2.703 and a variance of 8.237, with a minimum value of −12.013 and a maximum value of 60.018, indicating that there are large differences in executive compensation stickiness among the sample firms. The intermediate variable DT, with a mean value of 0.094, a variance of 0.221, a minimum value of 0, and a maximum value of 1.000, indicates that the overall level of digital transformation in the sample companies is low. The means and variances of the control variables are within reasonable limits, and there are no outliers affecting the statistical results.
TABLE 2 | Descriptive statistics.
[image: Table 2]4 EMPIRICAL RESULTS
4.1. Correlation analyses
All correlation coefficients of variables are reported in Table 3, and the highest coefficient among them is 0.498, implying that there is no multicollinearity issue in our empirical regression. The results of the correlation coefficient also demonstrate a basic positive association between ECS, DT, and ESG.
TABLE 3 | Correlation analyses.
[image: Table 3]4.2 Main tests
We conduct the Hausman test on models (1)–(3) before the regression analysis, and our results show that the p-value is 0.000, where the random effect model with a null hypothesis is rejected. Thus, the fixed effects (FE) model is chosen as the benchmark test with all equations. Table 2 shows that Model (1) examines the relationship between ECS and ESG. The coefficient of ECS on ESG is significant and positive, indicating that the executive compensation stickiness of enterprises can improve their ESG performance, so H1 has been supported. Similarly, the positive relationship between ECS and DT has been examined in Model (2), implying that ECS is the driving factor to optimize the ESG performance, so H2 is also verified. Model (3) introduces the impact of DT, illustrating a joint impact of ECS and DT on ESG. Both regression coefficient of ECS and DT on ESG in Model 3 are still significantly positive, but the coefficient of ECS (β = 0.054) is decreased by 0.014 in comparison with the coefficient of ECS (β = 0.068) in Model 1. The decline and the significance of ECS and DT indicate that DT plays an intermediary role between the ECS and ESG performance of enterprises, as shown in Table 4. So, H3 has been verified by mediation after controlling the influence of DT, implying that the digital transformation of enterprise plays a partial mediating effect between the ECS and ESG performance.
TABLE 4 | Regression analyses.
[image: Table 4]These findings indicate that better executive compensation systems can improve the development of enterprises (Zhang and Gao, 2017; Hong, 2022) both from the perspective of digital transformation and ESG ratings. Our results also show that digital transformation has a mediation effect within executive compensation stickiness, promoting ESG indicators (consistent with the findings of Zhao et al., 2021; Camodeca and Alex, 2021; Porfírio et al., 2021). This may be because executive compensation stickiness can strengthen the relationship between enterprises and stakeholders through digital transformation activities, improving performance in terms of environment, society, and governance, to realize the non-economic value creation from the digital transformation progress. All these findings provide more managerial implications at the executive level toward searching for approaches to sustainable digital transformation for the environment.
4.3 Robustness analyses
4.3.1 Sobel test
This paper conducts the Sobel test to verify the mediating effect of digital transformation. Table 5 shows that the Z value of the Sobel test is 26.91 and the p-value is less than 0.05. So the mediating effect of DT has been further verified, and displaying ECS can positively affect ESG performance through the path of digital transformation.
TABLE 5 | Sobel test results.
[image: Table 5]4.3.2 Bootstrap test
In order to make interval estimation, the bootstrap test has become a necessary methodology in mediation effect verification, and the Sobel test is supplemented in this paper. The 95% confidence intervals of indirect effects in Table 6 do not contain “0,” indicating the mediating effect of DT is valid. Thus, our H3 is verified again by both the Sobel and bootstrap approaches, and all results are stable and reliable.
TABLE 6 | Bootstrap test results.
[image: Table 6]4.3.3 Replacing variables
Referring to the methods of Xu et al. (2018) and Hong (2022), we choose the total remuneration of the top three executives (TRTs) as the substitution variable of ECS. The regression results are shown in Table 7, where TRTs can still positively promote ESG performance with a mediating effect for DT.
TABLE 7 | Results of the replacing variable.
[image: Table 7]4.3.4 Endogeneity analyses
Considering the endogenous problems such as measurement errors and missing variables, we refer to the method of Liu (2022) and Zheng et al. (2022), employing the average number of DT in the industry and year as the instrumental variable; thus, the instrumental values of IV_DT are obtained, and the calculation formula is as follows:
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Table 8 shows the regression results of the two-stage least squares (2SLS) method by instrumental variables, and the coefficient of first-stage regression of instrumental variables in column (1) is 0.605, so IV_DT passes the significance test at the 1% level. Meanwhile, the Kleibergen–Paap rk LM statistic of 50.03 corresponds to a p-value of 0, indicating that the instrumental variable is identifiable. Moreover, the Cragg–Donald Wald F-statistic of 316.32 is much greater than the Stock–Yogo critical judgment value of 16.38 at the 10% level, so there is no weak instrumental variable issue. The regression coefficients of DT on ESG in columns (2)–(3) are significantly positive at the 1% level, both with and without controlling the impact of ECS. Based on the instrumental variable test, we further estimated dynamic panel data estimation by a two-step generalized method of moment (GMM) regression, and the robustness results of columns (4)–(5) are still consistent with the main test. In general, both results of 2SLS and GMM regression are highly consistent with the baseline regression results of Model 3, further verifying and highlighting the partial mediating effect of digital transformation of listed companies.
TABLE 8 | GMM and 2SLS test.
[image: Table 8]5 DISCUSSION
5.1 Practical implication
The previous literature has considered drivers and barriers to digital innovation in the construction industry, including technical and non-technical factors. Since enterprises incline to integrate digital technologies, such as information and communication, into the collaborative transformation of processes, models, and organizations (Wimelius et al., 2021), digital transformation progression offers substantial opportunities to accelerate this technical transition to the new era of the industrial internet of things (IIoT) (Chen et al., 2021). As the digital economy quickly expands, the emphasis has sometimes been on the need to understand the technology being adopted, but evidence suggests that digital transformation is less about technology and more about the transformation process. The indices of digitization and ESG would, therefore, be included in the assessment requirements of enterprise platforms to reduce the negative impact of incentive dislocation (Zhong et al., 2023). In this context, the management of organizational incentives for successful digital transformation and sustainability should be a key research agenda.
From the perspective of enterprises, corporate responses rely upon managers’ insistence regarding the material benefits of adjusting to and scoring high on ESG ratings and their alignment with corporate sustainability (Chen et al., 2022). Corporate sustainability is a strategic approach, aiming to create stakeholder values as critical for creating goodwill for businesses, enhancing opportunities, and managing the risks due to economic, social, and environmental developments. Therefore, investors are trying to chart the course of the future through ESG orientation, and ESG considerations should be integrated into the company’s overall digital strategy. This may involve identifying digital opportunities that align with ESG priorities, such as developing products or services that help customers reduce their carbon footprint or using digital platforms to engage with stakeholders on social issues. Considering that digital transformation is also a key aspect of an organization’s survival strategy, enterprise management and leadership has become particularly important if the change has to be successful. Moreover, executives may need to conduct their digital transformation activities with sustainability goals if their decisions are made by digital information. Enterprises would find it easier to realize resource integration and evoke the internal governance vitality by digital transformation, thus improving the information transparency and total ESG performance. Additionally, integrating quantitative data on ESG performance as a part of bonus evaluation systems can further promote the enthusiasm of senior executives, and the management committee should also support the senior executives with a long-term perspective. In general, successful digital transformation and ESG performance should therefore focus on executive compensation stickiness.
From the perspective of the government, China’s government should give priority to the impact on the environmental quality, while introducing external capital that would promote the transformation of domestic resources into green and low-carbon industries (Chen et al., 2023). Digital transformation in the industry is part of the overall digitalization process, but it accounts for the greatest impact on the environmental quality. The government should provide more environmentally friendly policies to support the green-oriented market and improve the protection of green products. Government and social organizations could establish an official ESG quality evaluation system and information-release mechanism to reward or punish enterprises in view of ESG indices. Relevant departments can also improve the administrative procedure of digital transformation, and assist enterprises to avoid potential risks within the process. In the context of better environment and digital transformation policy, new business models of green transformation would continue to emerge. Finally, it is important to consider the broader societal impact of digital transformation. This may involve assessing the impact of digital technologies on labor markets, the environment, and social inequality. Governments should take steps to mitigate any negative impacts and ensure that digital transformation is aligned with broader societal goals.
5.2 Future research
As this study’s limitation and future direction, we focused on Chinese listed firms, so future studies can extend the analysis to non-listed firms (i.e., unicorn enterprises or family businesses). Moreover, there should be a clear focus on identifying the indicators that may hamper or promote the integration of digital progression and SDGs. Future works can introduce specific key performance algorithms of digitalization as an enabler to achieve the SDGs and assess the impact of digital transformation on sustainability performance in a broader context (i.e., AI-driven alternative digitalization ratings). Additionally, there are now many providers of ESG scores and ratings, but there is ongoing debate about the reliability and comparability of these ratings. Future researchers are encouraged to explore how different providers rate companies differently and what factors contribute to these variations, investigating how investors use ESG ratings and how effective these ratings are in predicting green performance. Furthermore, digital transformation mediates the positive association of ECS and ESG, so future studies may consider other potential driving factors of ESG (i.e., CEO characteristics and investors’ reactions ) for Chinese or overseas enterprises. Finally, future researchers can alter the model to consider the present pandemic scenario and empirically investigate how COVID-19 affects the impact of ECS on ESG performance.
6 CONCLUSION
This paper employs 18,098 samples from Chinese A-share listed companies to examine the impact mechanism of executive compensation stickiness on environmental, social, and governance performance. Our empirical results show that executive compensation stickiness can positively impact ESG indicators, and digital transformation plays a partial mediating role within this positive relationship. Based on the “causal step approach,” we further examine the mediating effect of digital transformation by bootstrap and Sobel methods, and all empirical results are robust and credible. Our personal scientific contributions involve the dual mediating verification by Sobel and bootstrap approaches and the GMM method based on the weak instrumental variable test of 2SLS first-order regression. The results are appropriate and in agreement with the research tools used, respectively, and emphasize the innovative elements of an applied scientific nature. However, this study contributes to the current literature on developed and emerging economies about corporate government and sustainable development. Our framework provides further theoretical and empirical support for the prior research on the efficacy of digital transformation and ESG practices. The authors hope that this empirical study can guide academicians intending to further excavate this relatively uncharted area, and corporate bodies and top managers who seek some guidelines to formulate an effective payment plan.
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