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Background: business leaders’ social status significantly impacts companies’ strategic direction and performance. Digital transformation, an important tool for companies to enhance competitiveness and resilience, plays an important role in the relationship between executive background and firm performance.

Objective: To investigate the impact of celebrity chief executive officers (CEO) on firm performance through digital transformation.

Method: Using data from companies listed on the main boards of the Shanghai and Shenzhen Stock Exchanges between 2017 and 2021, this study explored the relationship between celebrity CEOs, digital transformation, and firm performance.

Result: Celebrity CEOs significantly enhanced a firm’s digital transformation. However, this effect weakened when controlling shareholders and institutional investors held more shares. Additionally, the study showed that celebrity CEOs can improve firm performance through digital transformation. These findings were robust across a range of sensitivity analyses.

Conclusion: This study contributes to understanding celebrity CEOs’ decision-making motivations and economic impacts from a psychological perspective while also providing valuable insights for driving digital transformation within companies.
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1 Introduction

A celebrity chief executive officer (CEO) is a manager who has achieved outstanding performance in leading a firm and has received representative social awards (Hayward et al., 2004; Wade et al., 2006). CEOs granted celebrity status attract social attention and elicit positive emotional reactions from stakeholders, making them representative figures of the organization and symbolic icons of the firm, thereby gaining social status and influence (Wade et al., 2006). Traditionally, celebrities are well-known actors or athletes in the film and sports industries (Rindova et al., 2006). With economic development, the public has shown strong interest in successful entrepreneurs. The rise of internet technology and modern media has provided the public with more convenient channels for obtaining information, further accelerating the celebrity status of business leaders (Treadway et al., 2009; Lovelace et al., 2018). As China has become the world’s second-largest economy, the Chinese government is increasingly emphasizing the role of entrepreneurs in economic development and believes that “The market vitality comes from people, especially from entrepreneurs, and from the entrepreneurial spirit. Chinese entrepreneurs have distinct characteristics of the times, national features, and world-class standards and have made significant contributions to promoting economic and social development and enhancing comprehensive national strength” (Central People's Government of the People's Republic of China, 2017). The status and influence of entrepreneurs in today’s society is growing. Previously, companies invited celebrities from the film or sports industry to endorse their products; however, CEOs often took the lead, increasing exposure to their companies through press conferences, interviews, social media, and other means (Bao et al., 2023). Examples include Steve Jobs (Apple), Bill Gates (Microsoft), Lei Jun (Xiaomi), and Dong Mingzhu (Gree).

The impact of celebrity CEOs on corporate strategy and economic performance has attracted extensive scholarly attention. Existing research suggests that celebrity CEOs can attract the attention of news media and stock analysts, convey signals to the public about a firm’s potential for good development, increase the organization’s attractiveness to exceptional job applicants, reduce premiums in mergers and acquisitions, promote greater corporate social responsibility, and boost stock prices(Fanelli and Grasselli, 2006; Cho et al., 2016; Shi et al., 2017; Wei et al., 2018; Bao et al., 2023). CEOs can also reap substantial personal benefits from celebrity status, including higher compensation levels, more stock options, seats on other firms’ boards, and better future job opportunities (Hayward et al., 2004; Wade et al., 2006). However, becoming a celebrity CEO is a double-edged sword. To maintain their social status and personal benefits, celebrity CEOs may engage in self-interest or even unethical behavior to continuously improve firm performance or attract social attention, which can have negative implications for the firm. These negative impacts include rent-seeking behavior, hiding negative information about the firm, and ultimately leading to a decline in firm performance (Malmendier and Tate, 2009; Cho et al., 2016; Saiyed et al., 2023). Other studies indicate that celebrity CEOs have only a short-term promotional effect on company performance and, in the long run, may cause negative market reactions (Wade et al., 2006). Numerous studies have examined whether celebrity CEOs have an inhibitory or promotional effect on firm performance. However, there is no consensus in the academic community. There is still a lack of in-depth research on the interests and motivations of celebrity CEOs in current popular firm strategies and whether they can translate high-risk and high-investment firm strategies into actual economic benefits. Digital transformation as a risk-oriented corporate strategy has not been explored in existing research on the impact of celebrity CEOs on promoting digital transformation or whether they can improve corporate performance through digital transformation.

In recent years, the digital transformation of industries has emerged as an effective pathway for firms to achieve innovation and sustainable development (Katsamakas, 2022). With continuous breakthroughs in digital technology and the rapid development of the digital economy, digital transformation can help companies undergo fundamental changes such as cost reduction, efficiency improvement, and enhanced innovation. This grants companies more robust economic vitality and significantly improve their performance levels (Li and Shen, 2021; Verhoef et al., 2021; Gupta and Bose, 2022), meeting celebrity CEOs’ high-performance level requirements. Digital economic development is a strategic choice and a key support for promoting high-quality economic development and building a new development paradigm in China (Xinhua News Agency, 2017). The 19th National Congress of the Communist Party of China explicitly stated the need to accelerate the construction of a digital China and build a new digitally-driven industrial ecosystem (Xinhua News Agency, 2017). The “14th Five-Year Plan and Long-Range Objectives through the Year 2035” emphasizes the need to accelerate digital development, promote digital industrialization and industrial digitalization, drive deep integration between the digital economy and the real economy, and create internationally competitive digital industry clusters (People's Republic of China, 2021). National and local governments have successively introduced a series of policy measures to promote the development of the digital economy, making the digital transformation of enterprises a focal point of attention across society (Zhang et al., 2022). As a micro-entity in a market economy, the digital transformation of enterprises is beneficial for driving innovation, enhancing internal control quality, optimizing corporate governance, and supporting the sustainable development of firms (Carroll et al., 2023). Implementing a digital transformation strategy not only allows companies to receive corresponding financial subsidies and tax reductions but also attracts the attention of stakeholders such as the public, capital markets, news media, and government departments, thus enhancing the reputation of celebrity CEOs (Zhang et al., 2022). Digital transformation is a typical risk-oriented strategy involving innovation and change. High uncertainty, high investment requirements, and long return cycles characterize it. Moreover, it is influenced by factors such as managers’ risk aversion, lagging management systems, business model inertia, and path dependence. As a result, digital transformation faces strong resistance in the business practice process, leading to a high failure rate of up to 90% for digital transformation in firms. This puts companies in a dilemma of “no transformation means death, transformation means seeking death” under the pressure of the digital economy (Oh et al., 2022). Existing research focuses on the strategic effectiveness and economic consequences of digital transformation, such as improving company efficiency, optimizing production processes, continuously innovating at the forefront of technology, maintaining market competitiveness, and influencing enterprises’ internationalization processes (Sousa and Rocha, 2019; Romero-Martínez and García-Muiña, 2021; Verhoef et al., 2021; Feliciano-Cestero et al., 2023). Some studies also examined digital transformation as a mediating variable to investigate the promoting effect of digital technology usage on firm performance (Tsou and Chen, 2023), and the promoting effect of Executive Overconfidence on Environmental Innovation (Zhou et al., 2022). Few scholars have explored the antecedents of corporate digital transformation. There is no consensus on the impact of digital transformation on firm performance (Li and Jia, 2018; Liu et al., 2023). Therefore, this study expands the relevant research on digital transformation from the level of effects to the level of antecedents, exploring the motivation of celebrity CEOs to engage in digital transformation and whether they can use digital transformation as a tool to improve performance.

In conclusion, to reflect the motivation of celebrity CEOs to engage in digital transformation, this study is based on social identity theory and upper echelons theory, revealing the economic consequences of the celebrity CEO from the perspective of digital transformation and corporate performance. It also explores the factors constraining celebrity CEOs and digital transformations. Using China’s A-share listed companies on the Shanghai and Shenzhen stock exchanges from 2017 to 2021 as the research sample, it empirically examines the relationship between celebrity CEOs, digital transformation, and firm performance by controlling for variables at the firm, CEO individual, and governance levels. The results show that celebrity CEOs can drive digital transformation in businesses and that the control of large shareholders and ownership by institutional investors constrains celebrity CEOs’ role in driving digital transformation. Furthermore, the fact that celebrity CEOs can effectively improve a company’s performance through digital transformation indicates that their motivation to drive digital transformation for the company primarily stems from the performance pressure associated with maintaining their celebrity status rather than seeking attention from the general public and stakeholders for personal gain. These findings are robust across a range of sensitivity analyses.

This study contributes to management theory in several ways. First, integrating social identity theory and upper echelons theory reveals the impact of celebrity CEO effects on digital transformation and firm performance. It interprets the mechanisms by which superstar managers influence organizational behaviors and outcomes from a psychological perspective. Second, this study reveals the factors driving digital transformation. It not only breaks through the theoretical understanding that executives inhibit digital transformation based on risk avoidance and path dependence but also proposes the viewpoint that celebrity CEO effects can counteract management’s psychological resistance. It expands the research on digital transformation from an outcome-oriented to a causal level. Finally, this study uncovers celebrity CEOs’ real purpose and underlying motivations in driving digital transformation in companies from a performance dimension. It verifies that the motivation for celebrity CEOs to promote digital transformation is not solely for their reputation but rather to effectively enhance the performance of the company. The study concludes that enhancing executives’ social influence is beneficial for companies to accelerate transformation, upgrading, and performance growth.



2 Literature reviews and hypotheses development


2.1 Influence of celebrity CEOs on firms’ digital transformation

The upper-echelon theory suggests that executive characteristics and life experiences shape cognitive patterns and value orientations, consequently influencing organizational behavior and strategic decision-making (Hambrick and Mason, 1984; Hambrick, 2007). Receiving representative social awards is a significant milestone in a CEO’s life, and attaining celebrity status is a key aspect of their social identity. As such, CEO’s motivations and preferences for decision-making can be influenced by their celebrity status, which is further manifested in their managerial and operational activities (Lee et al., 2020). While the upper-echelon theory does not delve into the underlying mechanisms by which executive characteristics impact corporate strategy and organizational behavior, social identity theory thoroughly interprets the roots of CEOs’ differentiated strategic decision-making. Social identity refers to individuals typically categorizing themselves within a specific social group and establishing guiding principles and standards of behavior based on the expectations bestowed upon that group (Tajfel, 1978). When individuals adhere to established standards within a group, they gain higher self-esteem and self-confidence, resulting in the motivation and action to maintain their status within the group (McCall, 1978; Burke, 1991; Stets and Burke, 2000). By acquiring societal awards, CEOs classify themselves within a group of business celebrities and then construct self-imposed standards that align with the expectations of the business celebrity’s identity, guiding their subsequent behaviors (Willer et al., 1989; Lovelace et al., 2018). As a result, celebrity CEOs approach corporate strategic decision-making with a more proactive attitude, aiming to meet the public’s perceived expectations and stakeholders (Wade et al., 2006; Zavyalova et al., 2017; Park et al., 2021). In addition to psychological motivating factors, celebrity status brings numerous additional benefits to the personal and corporate realms. For example, celebrity CEOs often enjoy higher compensation levels and expected future income (Graffin et al., 2008; Malmendier and Tate, 2009), and their personal authority and influence are significantly enhanced, enabling broader support for their preferred corporate strategies and the accumulation of various resources (Wade et al., 2006). The CEO’s celebrity effect confers advantages in maintaining supplier relationships, attracting top talent, and expanding financing channels (Hayward et al., 2004; Wade et al., 2006). The benefits and authority conferred by celebrity status generate strong motivation for CEOs, prompting them to take action to maintain or elevate their current social standing, which ultimately manifests in corporate strategies and organizational behavior (Hayward et al., 2004; Cho et al., 2016; Bao et al., 2023).

CEOs recognized as celebrities for their outstanding performance face higher internal aspirations and external expectations due to past achievements. However, if a firm’s performance declines or further improvement becomes challenging, the celebrity CEO’s identity and abilities as an exceptional manager may be questioned. The media’s excessive focus on celebrity CEOs amplifies the negative reactions of stakeholders, particularly the capital market, toward CEOs and firms. CEOs perceive these expectations and the severe consequences of not meeting them as leading to strong feelings of aversion to losses and a decline in performance (Wade et al., 2006; Mishina et al., 2010). With psychological aversion to losses and constant pressure to improve performance, celebrity CEOs face greater professional challenges. Since sustaining breakthroughs and achieving higher performance levels are difficult for already successful companies, bold actions are necessary to achieve these goals. Therefore, CEOs are motivated to implement risky strategies to protect their identities and status (Li and Zhang, 2022). Additionally, CEO celebrity status is attributed to society’s perception of a firm’s outstanding performance (Lovelace et al., 2018). The public and other stakeholders often attribute performance improvements to CEO’s exceptional management abilities (Chen et al., 2021). As celebrity CEOs internalize this attribution as self-recognition, they may develop excessive self-confidence and narcissistic tendencies (Hayward et al., 2004; Chatterjee and Hambrick, 2010). Excellent performance has led celebrity CEOs to believe in their invincible management abilities, considering that their knowledge and skills are superior to those of their peers. They also overestimate their control over corporate strategy and consciously choose challenging, high-risk decisions to match their identity as exceptional managers, further increasing the firm’s risk-taking behavior (Chatterjee and Hambrick, 2010; Hirshleifer et al., 2012; Li and Zhang, 2022).

Digital transformation refers to constructing a value-creation system driven by advanced digital technologies with data at its core. It can reshape strategic thinking, business processes, organizational structures, and business models to achieve close associations and value co-creation with stakeholders. This transformation aims to enhance the market competitiveness and performance levels of firms and is an inevitable choice for high-quality development in the era of the digital economy (Sousa and Rocha, 2019; Warner and Wäger, 2019). Digital transformation in firms effectively reduces overall costs, improves operational efficiency, enhances innovative capabilities, and comprehensively enhances operational performance and market value (Sousa and Rocha, 2019; Romero-Martínez and García-Muiña, 2021; Verhoef et al., 2021). It can fully meet the realistic needs of celebrity CEOs who constantly aim to improve their performance levels and maintain their celebrity identity and status. At the same time, digital transformation is a typical type of risk strategy characterized by high investment costs, long return cycles, high implementation difficulties, and significant uncertainties (Cortellazzo et al., 2019; Zhou et al., 2022). This aligns with the pursuit of risks and challenges driven by celebrity CEOs.

The development of the digital economy is a strategic choice and key support for promoting China’s high-quality economic development and constructing a new development pattern. National and local governments have successively introduced various policies and measures to promote the development of the digital economy, making digital transformation in firms the focus of attention in all sectors of society (Zhang et al., 2022). Firms undertaking digital transformation align with the current trend of socioeconomic development, are highly consistent with national policy guidelines, and release positive signals to internal and external organizations. This attracts the attention of the general public, government departments, and media. Companies undergoing digital transformation often have high expectations from capital markets, attracting many investors to follow suit. This enhances the market value of firms and generates a positive “exposure effect” for celebrity CEOs (Liu, 2015; Yang et al., 2023), further shaping the image of CEOs as visionary and outstanding managers. This satisfies celebrity CEOs’ need to maintain their identity and status through impression management (Lee et al., 2020). Therefore, celebrity CEOs may perceive digital transformation as a strategic action to maintain higher performance levels in the face of rising social expectations and performance pressure, as well as to sustain their celebrity identity and corresponding personal benefits (Liu et al., 2022). Celebrity CEOs may also be motivated by impression management and use the reputation effects of digital transformation to enhance their personal reputations, shaping themselves as visionary and bold managers among the public and stakeholders. Thus, Hypothesis 1 is proposed.


H1: Celebrity CEOs are positively associated with the degree of digital transformation in their firms.
 



2.2 The moderating role of controlling shareholders

Controlling shareholder refers to a shareholder in a limited liability company who owns more than 50% of the total capital of the company or holds more than 50% of the total share capital of a joint stock company or a shareholder whose contribution or shareholding is less than 50%, but whose voting rights based on their contribution or shareholding are sufficient to significantly influence the resolutions of shareholders’ meetings or shareholders’ general meetings (People's Republic of China, 2018). In China, listed companies generally exhibit concentrated ownership, with controlling shareholders holding high ownership stakes. The decision-making process of a firm’s management is inevitably influenced by controlling shareholders (Almazan et al., 2005; Zhang et al., 2021). Controlling shareholder influence has two main effects on the relationship between celebrity CEOs and digital transformation in companies. First, as the ownership stake of controlling shareholders increases, they have sufficient motivation to supervise and manage the management team to protect their shareholders’ interests (Wang et al., 2019; Iwasaki and Mizobata, 2020), thereby restraining opportunistic behavior and internal control issues within the management team and effectively alleviating the first type of agency problem (Jensen and Meckling, 1976). However, this also indirectly limits the CEO’s power in the process of business management (Lizares, 2022). The CEO’s initiatives and efforts also decrease with the strengthening of shareholder control (Shleifer and Vishny, 1986; Jiang and Kim, 2020), thereby weakening the role of celebrity CEOs in promoting digital transformation to preserve their identity and interests. However, in a dispersed ownership structure, no individual shareholder can exert absolute control over the firm, leading to free-riding behavior by numerous small shareholders (Grossman and Hart, 1980). The governance system of a firm faces difficulties in effectively supervising the management team, and the CEO is more likely to grasp the actual control of the firm, even build a corporate empire, and make strategic decisions that align with their own interests (Kothari et al., 2009), allowing celebrity CEOs to pursue digital transformation strategies that satisfy their personal celebrity identity needs without being constrained by shareholders.

Second, while controlling shareholders alleviates the first type of agency problem, they also give rise to the second type, which involves tunneling the firm and encroaching on the interests of minority shareholders (Shleifer and Vishny, 1997; Johnson et al., 2000). In China, the concentration of share ownership in companies is generally high, and effective mechanisms to restrain controlling shareholders have not yet been established in the capital market and listed companies, resulting in a higher probability of controlling shareholders engaging in activities that empty the firm compared with Western countries. This makes the agency’s problem of controlling shareholders encroaching on minority shareholders’ interests prominent (Saona et al., 2018; Jiang and Kim, 2020). An increase in the ownership stake of controlling shareholders leads to a “one-share dominance” phenomenon where controlling shareholders control the firm’s operational and management decisions, prioritizing their interests over those of the firm and other shareholders, thereby increasing the possibility of activities that empty the firm (Shleifer and Vishny, 1997; Johnson et al., 2000). Existing research shows that controlling shareholders not only engage in activities that empty the firm through related party transactions and the appropriation of firm funds but also reduce the level of internal control within the firm, thereby intensifying their pursuit of private interests in control (Fan and Wong, 2002). This encroaches on the limited resources available for strategic development and inhibits digital transformation strategies that rely heavily on firm resources. Therefore, Hypothesis 2 is proposed.


H2: The promotional effect of celebrity CEOs on the digital transformation of firms is weakened by controlling shareholders.
 



2.3 The moderating role of institutional investors

Institutional investors are legal entities that specializes in securities investment activities using their own funds or funds the general public raises (Fabozzi, 2011). With the rapid development of fund companies, securities companies, and other financial institutions, institutional investors have gradually become active in China’s capital market, playing a crucial role in aspects such as the equity structure, corporate governance, and strategic decision-making of listed companies (Tricker, 1998; He and Shen, 2014). Compared with other small shareholders and retail investors, institutional investors possess strong professional capabilities and industry backgrounds, significant information and resource advantages, and typically hold higher ownership stakes (Kahn and Winton, 1998). They not only intend to participate in overseeing management’s operational decisions but also can effectively intervene in the firm’s major strategies (Pound, 1988; Smith and Watts, 1992; Pu et al., 2023). Information asymmetry in the principal-agent relationship is the main source of monitoring costs for the firm, and institutional investors, often holding a higher proportion of shares, find the transaction costs associated with frequent buying or selling in the capital market are much higher than monitoring costs. Consequently, institutional investors tend to actively participate in corporate governance and management activities, thereby reducing potential agency costs by monitoring daily operations and strategic decision-making (Tricker, 1998; Borochin and Yang, 2017; Luo et al., 2023).

Institutional investors can participate in shareholder meetings as shareholders, elect board members and management, and participate directly in major personnel, finance, and strategy decisions (Fan et al., 2023). They can also exert external pressure on the firm’s management through capital market operations, exerting a “signaling” effect, effectively curbing the manager’s self-interest behavior, and causing management, represented by the CEO, to be more cautious in selecting the firm’s strategic activities (Aggarwal et al., 2011; Kacperczyk et al., 2015; Pu et al., 2023). Under the full supervision of institutional investors, celebrity CEOs have weakened their personal authority and discretionary power, making it difficult for them to engage fully in organizational activities that benefit their celebrity status and social standing. This also dampens the level of digital transformation promotion that they can undertake. Therefore, Hypothesis 3 is proposed.


H3: The promotion effect of celebrity CEOs on the digital transformation of firms is weakened by institutional investors.
 



2.4 The impact of celebrity CEOs on firm performance

The impact of celebrity CEOs on firm performance has not yet reached a consensus in academia and remains a research focus. Some scholars argue that CEO awards and celebrities improve short-term performance levels in companies. However, celebrity CEOs may reduce their involvement in management activities due to frequent social events and deal with a large number of non-core business matters, leading to a decline in subsequent firm performance that is detrimental to long-term development (Malmendier and Tate, 2009). Moreover, under excessive media hype, the discourse and control rights of celebrity CEOs within organizations greatly increase. They not only use their celebrity status to demand more monetized rewards but also make it difficult for the board of directors and shareholders to exercise limited supervision and checks, exacerbating the agency problem in the governance system and affecting firm performance (Yin et al., 2021). In addition, to continuously attract the attention of the public and media and consolidate their social status and vested interests, celebrity CEOs tend to promote many mergers and acquisitions to expand the firm’s size and influence. Under limited supervision and constraints, these mergers and acquisitions may fail to generate economic benefits for the firm (Shi et al., 2017). However, some scholars believe that social awards are scarce and exclusive and that awards conferred by authoritative institutions on CEOs can demonstrate their outstanding managerial abilities and good social reputation, thereby motivating and pressuring celebrity CEOs (Frey, 2007). While the public and media attribute a firm’s good performance to celebrity CEO, they also attribute any decline in performance to them (Chen et al., 2021). When a celebrity CEO fails to meet stakeholders’ expectations of continued performance growth, the firm’s board of directors often reduces the CEO’s generous compensation, and the CEO’s future compensation premium and career prospects in the external management market may be affected (Park et al., 2021). To maintain celebrity status and corresponding personal interests, celebrity CEOs must bear this attribution pressure and consistently maintain high levels of firm performance (Hayward et al., 2004; Wade et al., 2006; Graffin et al., 2013; Lee et al., 2020). Therefore, Hypothesis 4 is proposed.


H4: Celebrity CEOs are positively associated with firm performance.
 



2.5 The mediating role of digital transformation between celebrity CEOs and firm performance

Digital transformation, as a profound strategic change for organizations, often faces numerous obstacles in the implementation process and requires top-down support to drive the transformation forward (Zhang et al., 2022). Managers’ understanding and support of digital transformation not only satisfy the high demand for resources in the transformation process but also bring about changes in attitudes, capabilities, behaviors, and performance at the individual, group, and organizational levels, enhancing the firm’s ability to absorb and utilize digital technologies (Cichosz et al., 2020; Firk et al., 2022). CEOs who advocate digital transformation tend to actively embrace rapid and disruptive changes in the digital economy and gain insight into digital technology applications’ transformative and value-enhancing capabilities in businesses. They also develop appropriate strategies for digital transformation, recruit or cultivate digital talent, build dedicated digital teams, and make long-term strategic commitments and financial investments, thereby controlling the conversion costs associated with introducing digital technologies and reducing path dependence and resistance to managerial inertia. This effectively mitigates conflicts of interest in the digital transformation process (Verhoef et al., 2021). A company’s performance and value can be rapidly enhanced through digital transformation in several ways. First, it can reduce costs and improve efficiency by reducing various costs, such as production and management costs, while also enhancing production, operation, and management efficiency (Romero-Martínez and García-Muiña, 2021; Feliciano-Cestero et al., 2023). Second, it can strengthen the company’s capabilities, including the overall innovation and absorptive capacity and the individual cognitive, learning, and adaptability capabilities of internal employees (Sousa and Rocha, 2019; Gupta and Bose, 2022). Third, it can drive business innovation, mainly technological, managerial, and product innovation, among other aspects (Sousa and Rocha, 2019; Li and Shen, 2021).

Therefore, Hypothesis 5 is proposed.


H5: Celebrity CEOs enhance firm performance by promoting digital transformation.
 

The conceptual framework of this study is illustrated in Figure 1.
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FIGURE 1
 Conceptual framework. *Note: The dashed line represents the mediating effect.





3 Materials and methods


3.1 Sample selection and data sources

This study focused on companies listed on the main board of A-shares in China’s Shanghai and Shenzhen stock markets from 2017 to 2021. The main board companies were selected because they are more mature and stable than other market segments. The disclosure of the data and information was clear, transparent, and reliable. Additionally, the main board-listed companies tend to have a larger scale and social influence, making it easier for CEOs to obtain various representative social awards. Data on celebrity CEOs were manually collected and compiled from personal resources, interviews, firm annual reports, firm websites, social media platforms, news reports, and Internet search engines. Other firm and CEO data were obtained from the CSMAR database and the Shanghai and Shenzhen stock exchange websites. After obtaining relevant data for the sample, the following steps were taken. First, financial and insurance companies were excluded due to the specific and complex nature of their financial indicators and business objectives. Second, exclude companies with “ST” and “*ST.” When a Chinese A-share listed company incurs consecutive losses for more than 2 years or faces other significant problems, the stock exchange will subject the company to special treatment by adding a “ST” and “*ST” designation. These companies often exhibit abnormal financial performance, increased risk, and potential governance issues, which may skew the analysis results. Third, CEO samples with a tenure of less than 12 months were excluded because shorter tenures are less likely to significantly impact firm strategy. Fourth, firms with incomplete key data were excluded. Finally, all continuous variables were wonsorized at 1 and 99% levels to eliminate the potential influence of outliers. This study obtained a sample of 13,126 “firm-year” observations.



3.2 Measures


3.2.1 Dependent variable

Tobin’s Q, an important indicator of firm market value, is widely used in studies on firm performance.



3.2.2 Independent variable

The independent variable in this study is celebrity CEOs (CCEO). The measurement method for celebrity CEOs in the existing literature originated from the development of scholars on whether CEOs have received top media business awards (Malmendier and Tate, 2009; Cho et al., 2016). Studies in China have adopted the annual business awards issued by the top five social media platforms to define celebrity CEOs (Lovelace et al., 2018). However, this measurement method overlooks the importance and representativeness of awarding bodies in China’s specific institutional and economic context. Awards granted by various government departments in China often have more influence and authority than the media. Additionally, existing measurement methods include only a few top influential business awards, which limits the definition of celebrity CEOs to a small number of well-known executives. However, CEOs receiving various representative awards at different levels are granted different degrees of celebrity status; even if this status is limited to the firm’s local area or industry, it can still impact the CEO’s strategic decision-making and firm behavior. Therefore, to improve the broad representativeness of the research subjects and the applicability of the Chinese context, this study extends the existing measurement method of celebrity CEOs by using various representative awards granted by the government and mainstream media to CEOs as the standard for defining celebrity CEOs. If a CEO has received representative social awards issued by the national, provincial, municipal, or mainstream media before year t, including Outstanding Entrepreneur, Outstanding Youth, Model Worker, May 1st Labor Medal, and March 8th Red Flag Bearer, the CEO is assigned a value of 1; otherwise, 0.



3.2.3 Mediating variable

Previous research has shown that the content and frequency of occurrence in the annual reports of listed companies reflect their business philosophy, development plans, and strategic directions. Digital transformation, an important strategy for high-quality development in the current digital economy, is reflected in annual reports as an indication of a firm’s willingness, motivation, and progress toward digital transformation. This study refers to the measurement method of corporate digital transformation in related research, which quantifies the degree of digital transformation for listed companies by calculating the frequency of “digital transformation” related content in annual reports. Using Python data scraping techniques and text feature word analysis methods, five key words that reflect digital transformation in annual reports are extracted: “artificial intelligence technology,” “blockchain technology,” “cloud computing technology,” “big data technology,” and “digital technology application.” After removing prefixes or negations unrelated to the firm, the frequency of occurrence of these keywords in the annual report was calculated, and the natural logarithm was taken after adding one to obtain the digital transformation level (DT) for each sample firm (Gupta and Bose, 2022).



3.2.4 Moderating variables

The moderating variables are Top Shareholder Control (Top) and institutional investor shareholdings (Ins). Specifically, top shareholder control is measured as the percentage of shares held by the largest shareholder at the end of the year, calculated as the ratio of the number of shares held by the largest shareholder to the number of shares in circulation (Gul et al., 2010). Institutional investor shareholding is the percentage of shares held by institutional investors at the end of the year, calculated as the ratio of the number of shares held by institutional investors to the number of shares in circulation (An and Zhang, 2013; Callen & Fang, 2013).



3.2.5 Control variables

Referring to relevant existing research (Pathan, 2009; Feng et al., 2011), this study controlled other factors that may influence the regression analysis, including firm size, firm age, cash flow ratio, total asset turnover ratio, leverage, financial slack, human resource slack, state-owned enterprises, CEO gender, CEO age, dual roles, executive pay gap, executive political connections, board size, board independence, industry, and year. Table 1 presents the definitions of the main variables.



TABLE 1 Definition and measurement of variables.
[image: Table1]




3.3 Model design

This study employed a fixed-effects model that controls for industry and year effects to conduct hypothesis testing. Equation (1) examines the impact of celebrity CEOs on the degree of digital transformation of firms. Equations (2) and (3) extend Equation (1) by including moderating variables, explanatory variables, and the interaction term between the explanatory and moderating variables to construct a moderated-effects model. This model investigates whether the effect of Celebrity CEOs on digital transformation is influenced by top shareholder control and institutional investor shareholdings. Equation (4) examines celebrity CEOs’ impact on firm performance. Equations (4) and (5) use a stepwise method to construct a mediation model to examine Celebrity CEOs’ influence on firm performance and the mediating role of digital transformation. Existing research suggests that changes in firm performance lag strategic decision-making and implementation; therefore, a one-period lag is applied to the dependent variable of firm performance.
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In the equations, i and t represent firms and years, respectively, α0 represents intercept, α represents regression coefficients of each explanatory variable. ε denotes the residual value.




4 Results


4.1 Descriptive statistics and correlation analysis

Table 2 presents descriptive statistics for the main variables in this study, including number of observations, means, medians, standard deviations, minimum values, and maximum values. The average Tobin’s Q, which reflects the performance level of the sample firms, was 2.234. The mean value of the degree of digital transformation was 1.132. Only 5% of the sample firms have CEOs with celebrity status, indicating that opportunities for CEOs to receive various social awards are still limited. The mean value of the shareholding percentage of the largest shareholder was 34.6%, and the mean value of institutional investors’ shareholding was 37.4%.



TABLE 2 Descriptive statistical analysis.
[image: Table2]

Table 3 presents the results of the correlation tests. The correlation coefficient between the variables was <0.600. The correlation coefficient between celebrity CEOs and digital transformation was 0.087 and significant at the 5% level, indicating a positive correlation between celebrity CEOs and digital transformation. The correlation coefficient between digital transformation and firm performance was 0.041 and significant at the 5% level, suggesting a positive correlation between digital transformation and firm performance. We also ran the variance inflation factor (VIF) test, and all variables had VIF values well below the standard value of 10, indicating that multicollinearity did not bias the research results.



TABLE 3 Correlation analysis.
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4.2 Hypothesis testing

Table 4 presents the regression results for celebrity CEOs, digital transformation, and firm performance. In Column (1), the regression coefficient of celebrity CEOs on the degree of digital transformation was significantly positive (β = 0.300, p < 0.01), indicating that celebrity CEOs have a promotional effect on the digital transformation of firms, thus supporting H1. In Column (2), the interaction term between celebrity CEOs and the shareholding percentage of the largest shareholder was significantly negative (β = −0.886, p < 0.01), suggesting that the shareholding percentage of the largest shareholder plays a negative moderating role in the relationship between celebrity CEOs and digital transformation. Specifically, when the largest shareholder’s control level is high, celebrity CEOs’ promotional effect on digital transformation is suppressed, thus verifying H2. In Column (3), the interaction term between celebrity CEOs and the shareholding percentage of institutional investors was significantly negative (β = −0.372, p < 0.1), indicating that institutional investors’ shareholding plays a negative moderating role in the relationship between celebrity CEOs and digital transformation. Specifically, when institutional investor ownership is high, celebrity CEOs’ impact on digital transformation is inhibited, thus validating H3.



TABLE 4 Regression results of celebrity CEOs, digital transformation and firm performance.
[image: Table4]

Further analysis was conducted to determine whether celebrity CEOs can improve firm performance through digital transformation. This study analyzed the economic consequences of celebrity CEOs leading to digital transformation, including their impact on firm performance and the mediating role of digital transformation. Based on the mechanism of the mediating effect, a stepwise method was employed to test the regression coefficients in Columns (4) and (5) to identify the mediating role of digital transformation. In Column (4), the regression coefficient of celebrity CEOs on firm performance was significantly positive (β = 0.105, p < 0.05), indicating that celebrity CEOs can enhance firm performance, which supported H4. In Column (5), both the regression coefficient of celebrity CEOs on firm performance (β = 0.082, p < 0.05) and the regression coefficient of digital transformation on firm performance (β = 0.078, p < 0.01) were significantly positive, suggesting that there is a mediating effect of digital transformation in the transmission path from celebrity CEOs to firm performance. Therefore, H5 was supported. A Sobel test was conducted to assess the mediation effect of digital transformation. The Z-values of the test statistics were significant at the 1% level, consistent with the conclusions drawn from the stepwise mediation analysis.



4.3 Robustness test


4.3.1 Endogeneity test

Previous research suggests that the CEO receiving prestigious social awards may not only be a unilateral action by the awarding body but may also be influenced by factors that the firm or CEO actively seeks. This leads to the self-selection of CEOs. Propensity score matching (PSM) method was employed to overcome endogeneity problem for robustness testing. After matching the samples using a 1:4 nearest neighbor matching method, regression analysis was conducted again on the matched samples using Models (1)–(5). Owing to space limitations, only the results of the second stage are reported here. The results of the PSM robustness tests are listed in Table 5. The results showed that celebrity CEOs have a promotional effect on firms’ digital transformation, whereas controlling shareholders and institutional investor shareholdings have a negative moderating effect. Digital transformation continues to play a mediating role in the relationship between celebrity CEOs and improved firm performance. Therefore, the research findings are robust and reliable.



TABLE 5 PSM robustness test.
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4.3.2 Sample selection Bias test

The appointment of celebrity CEOs is a voluntary subjective action, and not all companies are inclined to appoint such CEOs. This led to a sample selection bias. The Heckman two-stage method was employed to overcome this problem. Previous research suggests that advertising expenses (ADR) can significantly suppress the frequency of negative vocabulary used by the media in describing companies, allowing firms to gain media attention and favor, thereby increasing the likelihood of CEOs receiving various prestigious social awards. Advertising expenses are the ratio of year-end sales expenses to the operating income. In the first stage, ADR was used as an instrumental variable for celebrity CEOs to explore the factors influencing the selection of celebrity CEOs by listed companies. The Probit model was used to calculate the probability of listed companies appointing celebrity CEOs, i.e., the inverse Mills ratio (IMR). The IMR was then included as an explanatory variable in the second-stage regression Models (2)–(5) for digital transformation and firm performance dependent variables. The test results are listed in Table 6. In Column (1), the regression coefficient of the instrumental variable ADR on celebrity CEOs was significantly positive (β = 1.472, p < 0.01), and the IMR coefficient was significant in Columns (2)–(6), indicating the presence of sample selection bias in the model. The Heckman two-stage regression method is robust and effective. The results in Columns (2)–(6) showed that celebrity CEOs can promote a firm’s digital transformation while controlling shareholder and institutional investors’ shareholdings inhibited the promotional effect of celebrity CEOs on digital transformation. Digital transformation continues to play a mediating role in the relationship between celebrity CEOs and improved firm performance. Therefore, the research findings are robust and reliable.



TABLE 6 Heckman two-stage robustness test.
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4.3.3 Lagged variable test

Considering the potential lagging effects of celebrity CEOs’ decision preferences and strategic choices on digital transformation and firm performance, this study conducted robustness tests by lagging digital transformation by one period and lagging independent and control variables by two periods and then reintegrating them into Models (1)–(5) for analysis. The test results showed that celebrity CEOs still have a promotional effect on firms’ digital transformation, while the negative moderating effect of controlling shareholders and institutional investors’ shareholdings remains unchanged. The degree of digital transformation continued to play a mediating role in the relationship between celebrity CEOs and improved firm performance. Thus, the research findings are robust and reliable. Owing to space limitations, the regression results are omitted.



4.3.4 Sample range replacement test

This study employed two methods to replace the sample range of the research objects. First, it narrowed the sample range to manufacturing companies and conducted regression analysis using Models (1)–(5). The test results are consistent with this hypothesis. Second, it narrowed the sample time interval to 2019–2021 and reintegrated it into Models (1)–(5) for analysis. The robustness test results for replacing the sample range are consistent with this hypothesis. There were no significant differences between the results of the regression analysis with the replacement sample range and those presented earlier, indicating that the findings of this study remain robust. Owing to space limitations, the regression results are omitted.





5 Discussion

The impact of celebrity CEOs on business strategy and economic performance has garnered widespread scholarly attention. Although existing research has made preliminary explorations from various dimensions such as corporate social responsibility, mergers and acquisitions, risk-taking, and negative information concealment (Cho et al., 2016; Shi et al., 2017; Chen et al., 2021; Liu et al., 2022), it does not align with the current pace of commercialization of business leaders. There is a lack of in-depth research on celebrity CEOs’ interests and motivations for current popular business strategies and whether they can translate high-risk, high-investment strategies, such as digital transformation, into actual economic benefits. Moreover, there is no consensus in the academic community on whether celebrity CEOs have an inhibitory or promotional effect on firm performance. Some scholars argue that celebrity CEOs can enhance company performance and bring about excess returns (Nguyen, 2015; Bao et al., 2023), while others suggest that celebrity CEOs may engage in rent-seeking behavior or conceal negative information about the company, leading to a decline in firm performance (Malmendier and Tate, 2009; Cho et al., 2016; Saiyed et al., 2023).

Therefore, based on previous research, this study on digital transformation as a strategic vehicle to address these issues examined the economic consequences of celebrity CEOs driving digital transformation. Consistent with our theoretical perspective, we found that, based on the upper-echelons and social identity theories, celebrity CEOs under performance pressure to maintain their celebrity status are likely to drive risky strategies to enhance company performance (Wade et al., 2006; Zavyalova et al., 2017; Park et al., 2021). Digital transformation is characterized by high input costs, long return cycles, implementation difficulties, and high uncertainty but significant returns, which align with the risk-seeking behavior of celebrity CEOs (Li and Shen, 2021; Verhoef et al., 2021; Gupta and Bose, 2022). Therefore, celebrity CEOs may see digital transformation as a strategic action to maintain high firm performance levels under increasing societal expectations and pressure to maintain their celebrity status and the corresponding personal benefits. However, controlling shareholders may indirectly limit the power of CEOs in the management process to curb opportunistic behavior and internal control issues (Shleifer and Vishny, 1986; Jiang and Kim, 2020; Lizares, 2022), and the asset-stripping behavior of major shareholders may erode the limited resources available for strategic development, thereby suppressing the digital transformation strategy that relies heavily on corporate resources (Fan and Wong, 2002). Simultaneously, under the full supervision of institutional investors, celebrity CEOs’ authority and discretion may weaken (Aggarwal et al., 2011; Kacperczyk et al., 2015; Pu et al., 2023), which may also inhibit the degree to which digital transformation is promoted.


5.1 Theoretical contributions

This study contributes to management theory in several ways. First, integrating social identity theory and upper-echelons theory reveals the impact of CEOs’ celebrity effects on digital transformation and firm performance. It interprets the mechanisms by which managers influence organizational behavior and outcomes from a psychological perspective, thus opening the black box of how executive characteristics influence corporate strategies. In addition, it expands the micro-level research boundaries of executive personal characteristics from a social dimension, providing a new perspective for the study of the upper echelons theory.

Second, existing research focuses on digital transformation’s strategic effectiveness and economic consequences, with limited exploration of the antecedent factors (Cortellazzo et al., 2019; Gupta and Bose, 2022; Oh et al., 2022). This study reveals digital transformation’s driving factors and moderating conditions from decision-making and ownership perspectives. It breaks through the theoretical understanding that executives inhibit digital transformation based on risk avoidance and path dependence and proposes that celebrity CEO effects can counteract management’s psychological resistance. It expands research on digital transformation from an outcome-oriented to a causal level, providing references for future research on digital transformation strategies and empirical studies on the causes and phenomena of digital transformation.

Finally, this study uncovers celebrity CEOs’ real purpose and underlying motivations in driving companies’ digital transformation from a performance perspective. It examines the performance pressure of CEOs’ celebrity effects and the strategic decision-making tendencies under such pressures. It verifies whether there is a “face-saving” issue when implementing digital transformation strategies by celebrity CEOs (Bao et al., 2023). The study concludes that enhancing executives’ social influence is beneficial for companies to accelerate transformation, upgrading, and performance growth. This contributes to a more comprehensive and in-depth understanding of the interactions between entrepreneurs and society in related research.



5.2 Practical implications

The practical implications of this study are as follows. First, by revealing the impact mechanism of celebrity CEOs on digital transformation and firm performance, this study provides a theoretical basis for boards of directors to select celebrity executives based on the development needs of their firms (Chen et al., 2021). Firms can leverage celebrity CEOs’ management capabilities and advantageous resources to drive digital transformation strategies and enhance performance. However, it is important to strengthen supervision and checks on celebrity CEOs to prevent them from adopting overly risky behaviors to achieve personal goals, potentially causing losses to the firm. Second, as the proportion of ownership by controlling shareholders and institutional investors increases while they play a supervisory role, they may also excessively interfere with and restrict the discretionary power of management, thus inhibiting the promotional effect of the executive team’s rich management experience and professional skills on firm development (Lizares, 2022). This can adversely affect strategic decision-making and performance. Therefore, the problem of excessive concentration of equity ownership among listed firms in China needs to be further addressed. Finally, the digital transformation of firms is the foundation and key to developing the digital economy as a whole. However, the current digital transformation process in Chinese firms faces a bottleneck. Only 16% of the firms benefit from digital transformation, whereas many traditional firms are still in the exploratory stage because of weak digital technology foundations. Considering the risk characteristics of digital transformation as a typical strategic initiative, many firms hesitate to embrace it (Sousa and Rocha, 2019; Warner and Wäger, 2019). The positive interaction between CEOs and society as well as the enhancement of their social status, accelerates firms’ digital transformation processes (Cortellazzo et al., 2019; Katsamakas, 2022). Therefore, relevant government departments and society as a whole should fully grasp this causal relationship, bestow appropriate social identities on entrepreneurs, align corporate strategies with national policy guidelines, promote the rapid growth of the digital economy, and provide impetus for the construction of a new development pattern and the comprehensive promotion of high-quality and sustainable economic development.



5.3 Limitations and future research

This study had several limitations. First, we only measured the willingness and degree of digital transformation in firms using text analysis, which may not fully reflect the digital transformation process and limit the study of the relationship between celebrity CEOs, digital transformation, and firm performance. Therefore, future research should consider using more representative and easily quantifiable indicators to measure digital transformation. Second, our study does not demonstrate the actual benefits of celebrity CEOs promoting digital transformation in enhancing firm performance at different levels. Future research should investigate the extent to which celebrity CEOs enhance firm performance under varying degrees of digital transformation. Third, it did not consider the temporal sensitivity of celebrity CEO status or how celebrity status acquired at different times may affect strategic decision-making tendencies. Future research could further explore the impact of the time sensitivity of celebrity CEO status on the degree of digital transformation they promote.




Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Author contributions

RW: Conceptualization, Data curation, Formal analysis, Methodology, Writing – original draft, Writing – review & editing. DS: Conceptualization, Data curation, Funding acquisition, Validation, Writing – review & editing. XH: Formal analysis, Methodology, Writing – review & editing. YL: Data curation, Validation, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This research was funded by Fundamental Research Funds for the Central Universities, grant number 2412022QD022.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Aggarwal, R., Erel, I., Ferreira, M., and Matos, P. (2011). Does governance travel around the world? Evidence from institutional investors. J. Financ. Econ. 100, 154–181. doi: 10.1016/j.jfineco.2010.10.018


 Almazan, A., Hartzell, J. C., and Starks, L. T. (2005). Active institutional shareholders and costs of monitoring: evidence from executive compensation. Financ. Manag. 34, 5–34. doi: 10.1111/j.1755-053X.2005.tb00116.x


 An, H., and Zhang, T. (2013). Stock price synchronicity, crash risk, and institutional investors. J. Corp. Finan. 21, 1–15. doi: 10.1016/j.jcorpfin.2013.01.001


 Bao, X., Sun, B., Han, M., Lin, H., and Lau, R. Y. K. (2023). Quantifying the impact of CEO social media celebrity status on firm value: novel measures from digital gatekeeping theory. Technol. Forecasting Soc. Change. 189:122334. doi: 10.1016/j.techfore.2023.122334


 Borochin, P., and Yang, J. (2017). The effects of institutional investor objectives on firm valuation and governance. J. Financ. Econ. 126, 171–199. doi: 10.1016/j.jfineco.2017.06.013


 Burke, P. J. (1991). Identity processes and social stress. Am. Sociol. Rev. 56, 836–849. doi: 10.2307/2096259


 Callen, J. L., and Fang, X. (2013). Institutional investor stability and crash risk: monitoring versus short-termism? J. Banking Fin. 37, 3047–3063. doi: 10.1016/j.jbankfin.2013.02.018


 Carroll, N., Hassan, N. R., Junglas, I., Hess, T., and Morgan, L. (2023). Transform or be transformed: the importance of research on managing and sustaining digital transformations. Eur. J. Inf. Syst. 32, 347–353. doi: 10.1080/0960085X.2023.2187033


 Central People's Government of the People's Republic of China
. (2017). Notice of the State Council on Issuing the Overall Plan for the China (Shanghai) Pilot Free Trade Zone. https://www.gov.cn/zhengce/2017-09/25/content_5227473.htm [Accessed November 19, 2023].


 Chatterjee, A., and Hambrick, D. C. (2010). Executive personality, capability cues, and risk-taking: how narcissistic CEOS react to their successes and stumbles. AMPROC. Acad. Manag. Annual Meeting Proceed. 2010, 1–6. doi: 10.5465/ambpp.2010.54484461


 Chen, J., Zhang, Z., and Jia, M. (2021). How CEO narcissism affects corporate social responsibility choice? Asia Pac. J. Manag. 38, 897–924. doi: 10.1007/s10490-019-09698-6


 Cho, S. Y., Arthurs, J. D., Townsend, D. M., Miller, D. R., and Barden, J. Q. (2016). Performance deviations and acquisition premiums: the impact of CEO celebrity on managerial risk-taking. Strateg. Manag. J. 37, 2677–2694. doi: 10.1002/smj.2468


 Cichosz, M., Wallenburg, C. M., and Knemeyer, A. M. (2020). Digital transformation at logistics service providers: barriers, success factors and leading practices. Int. J. Logist. Manag. 31, 209–238. doi: 10.1108/IJLM-08-2019-0229


 Cortellazzo, L., Bruni, E., and Zampieri, R. (2019). The role of leadership in a digitalized world: a review. Front. Psychol. 10:1938. doi: 10.3389/fpsyg.2019.01938 

 Fabozzi, F.J. (2011). The theory and practice of investment management: Asset allocation, valuation, portfolio construction, and strategies. Australia: Wiley.


 Fan, Y., Ly, K. C., and Jiang, Y. (2023). Institutional investor networks and firm innovation: evidence from China. Int. Rev. Financ. Anal. 89:102751. doi: 10.1016/j.irfa.2023.102751


 Fan, J. P. H., and Wong, T. J. (2002). Corporate ownership structure and the informativeness of accounting earnings in East Asia. J. Account. Econ. 33, 401–425. doi: 10.1016/S0165-4101(02)00047-2


 Fanelli, A., and Grasselli, N. I. (2006). Defeating the minotaur: the construction of CEO Charisma on the US stock market. Organ. Stud. 27, 811–832. doi: 10.1177/0170840606061070


 Feliciano-Cestero, M. M., Ameen, N., Kotabe, M., Paul, J., and Signoret, M. (2023). Is digital transformation threatened? A systematic literature review of the factors influencing firms’ digital transformation and internationalization. J. Bus. Res. 157:113546. doi: 10.1016/j.jbusres.2022.113546


 Feng, M., Ge, W., Luo, S., and Shevlin, T. (2011). Why do CFOs become involved in material accounting manipulations? J. Account. Econ. 51, 21–36. doi: 10.1016/j.jacceco.2010.09.005


 Firk, S., Gehrke, Y., Hanelt, A., and Wolff, M. A. (2022). Top management team characteristics and digital innovation: exploring digital knowledge and TMT interfaces. Long Range Plan. 55:102166. doi: 10.1016/j.lrp.2021.102166


 Frey, B. S. (2007). Awards as compensation. Eur. Manag. Rev. 4, 6–14. doi: 10.1057/palgrave.emr.1500068


 Graffin, S. D., Bundy, J., Porac, J. F., Wade, J. B., and Quinn, D. P. (2013). Falls from grace and the hazards of high status: the 2009 British MP expense scandal and its impact on parliamentary elites. Adm. Sci. Q. 58, 313–345. doi: 10.1177/0001839213497011


 Graffin, S. D. U. O. G., Wade, J. B. M. S. O. B., Porac, J. F. K. M. C., and McNamee, R. C. R. B. S. (2008). The Impact of CEO Status Diffusion on the Economic Outcomes of Other Senior Managers. Organ. Sci. 19, 457–474. doi: 10.1287/orsc.1080.0354


 Grossman, S. J., and Hart, O. D. (1980). Takeover bids, the free-rider problem, and the theory of the corporation. Bell J. Econ. 11, 42–64. doi: 10.2307/3003400


 Gul, F. A., Kim, J., and Qiu, A. A. (2010). Ownership concentration, foreign shareholding, audit quality, and stock price synchronicity: evidence from China. J. Financ. Econ. 95, 425–442. doi: 10.1016/j.jfineco.2009.11.005


 Gupta, G., and Bose, I. (2022). Digital transformation in entrepreneurial firms through information exchange with operating environment. Inf. Manag. 59:103243. doi: 10.1016/j.im.2019.103243


 Hambrick, D. C. (2007). Upper echelons theory: An update. Acad. Manag. Rev. 32, 334–343. doi: 10.5465/amr.2007.24345254


 Hambrick, D. C., and Mason, P. A. (1984). Upper echelons: the organization as a reflection of its top managers. Acad. Manag. Rev. 9, 193–206. doi: 10.5465/amr.1984.4277628


 Hayward, M. L. A., Rindova, V. P., and Pollock, T. G. (2004). Believing one’s own press: the causes and consequences of CEO celebrity. Strat. Mgmt. J. 25, 637–653. doi: 10.1002/smj.405


 He, W., and Shen, J. (2014). Do foreign investors improve informational efficiency of stock prices? Evidence from Japan. Pacific-Basin Fin. J. 27, 32–48. doi: 10.1016/j.pacfin.2014.01.005


 Hirshleifer, D., Low, A., and Teoh, S. H. (2012). Are overconfident CEOs better innovators? J. Financ. 67, 1457–1498. doi: 10.1111/j.1540-6261.2012.01753.x


 Iwasaki, I., and Mizobata, S. (2020). Ownership concentration and firm performance in European emerging economies: a meta-analysis. Emerg. Markets Fin. Trade. 56, 32–67. doi: 10.1080/1540496X.2018.1530107


 Jensen, M. C., and Meckling, W. H. (1976). Theory of the firm: managerial behavior, agency costs and ownership structure. J. Financ. Econ. 3, 305–360. doi: 10.1016/0304-405X(76)90026-X


 Jiang, F., and Kim, K. A. (2020). Corporate governance in China: a survey. Rev. Fin. 24, 733–772. doi: 10.1093/rof/rfaa012


 Johnson, S. H., La Porta, R., Lopez de Silanes, F., and Shleifer, A. (2000). Tunnelling. SSRN J. 7523:4868. doi: 10.2139/ssrn.204868


 Kacperczyk, A. J., Beckman, C. M., and Moliterno, T. P. (2015). Disentangling risk and change: internal and external social comparison in the mutual fund industry. Adm. Sci. Q. 60, 228–262. doi: 10.1177/0001839214566297


 Kahn, C., and Winton, A. (1998). Ownership structure, speculation, and shareholder intervention. J. Financ. 53, 99–129. doi: 10.1111/0022-1082.45483


 Katsamakas, E. (2022). Digital transformation and sustainable business models. Sustain. For. 14:6414. doi: 10.3390/su14116414


 Kothari, S. P., Shu, S., and Wysocki, P. D. (2009). Do managers withhold bad news? J. Account. Res. 47, 241–276. doi: 10.1111/j.1475-679X.2008.00318.x


 Lee, G., Cho, S. Y., Arthurs, J., and Lee, E. K. (2020). Celebrity CEO, identity threat, and impression management: impact of celebrity status on corporate social responsibility. J. Bus. Res. 111, 69–84. doi: 10.1016/j.jbusres.2020.01.015


 Li, M., and Jia, S. (2018). Resource orchestration for innovation: the dual role of information technology. Tech. Anal. Strat. Manag. 30, 1136–1147. doi: 10.1080/09537325.2018.1443438


 Li, D., and Shen, W. (2021). Can corporate digitalization promote green innovation? The moderating roles of internal control and institutional ownership. Sustain. For. 13:13983. doi: 10.3390/su132413983


 Li, Z., and Zhang, Y. (2022). CEO overconfidence and corporate innovation outcomes: evidence from China. Front. Psychol. 13:760102. doi: 10.3389/fpsyg.2022.760102 

 Liu, S. S. F. S. U. (2015). Investor sentiment and stock market liquidity. J. Behav. Financ. 16, 51–67. doi: 10.1080/15427560.2015.1000334


 Liu, W., Lian, Y., and Qian, C. (2022). Buffering and bridging: how firms manage the burden of celebrity. Asia Pac. J. Manag. 39, 483–513. doi: 10.1007/s10490-020-09735-9


 Liu, Q.-R., Liu, J.-M., and He, Z.-P. (2023). Digital transformation ambidexterity and business performance. J. Enterp. Inf. Manag. 36, 1402–1420. doi: 10.1108/JEIM-08-2022-0280


 Lizares, R. M. (2022). Ownership concentration and board structure: alignment and entrenchment effects in an emerging market. Manage.Decis.Econ. 43, 2557–2569. doi: 10.1002/mde.3544


 Lovelace, J. B., Bundy, J., Hambrick, D. C., and Pollock, T. G. (2018). The shackles of CEO celebrity: Sociocognitive and Behavioral role constraints on “star” leaders. Acad. Manag. Rev. 43, 419–444. doi: 10.5465/amr.2016.0064


 Luo, Q., Fang, F., and Zhang, Y. (2023). The inhibition of institutional investor clique on the tunneling behavior. Mob. Inf. Syst. 2023, 1–17. doi: 10.1155/2023/4486160


 Malmendier, U., and Tate, G. (2009). Superstar CEOs *. Q. J. Econ. 124, 1593–1638. doi: 10.1162/qjec.2009.124.4.1593


 McCall, G. J. (1978). Identities and interactions: An examination of human associations in everyday life. New York: Free Press


 Mishina, Y., Dykes, B. J., Block, E. S., and Pollock, T. G. (2010). Why “good” firms do bad things: the effects of high aspirations, high expectations, and prominence on the incidence of corporate illegality. AMJ. 53, 701–722. doi: 10.5465/amj.2010.52814578


 Nguyen, B. D. (2015). Is more news good news? Media coverage of ceos, firm value, and rent extraction. Q. J. Financ. 5, 1550020–1550038. doi: 10.1142/S2010139215500202


 Oh, K., Kho, H., Choi, Y., and Lee, S. (2022). Determinants for successful digital transformation. Sustain. For. 14:1215. doi: 10.3390/su14031215


 Park, S. H., Chung, S. H., and Rajagopalan, N. (2021). Be careful what you wish for: CEO and analyst firm performance attributions and CEO dismissal. Strateg. Manag. J. 42, 1880–1908. doi: 10.1002/smj.3312


 Pathan, S. (2009). Strong boards, CEO power and bank risk-taking. J. Banking Fin. 33, 1340–1350. doi: 10.1016/j.jbankfin.2009.02.001


 People's Republic of China
. (2018). The company law of the People’s republic of China. Beijing: China legal Publishing House.


 People's Republic of China
. (2021). The 14th five-year plan for National Economic and social development and the long-range objectives through the year 2035. Beijing: State Council of the People's Republic of China.


 Pound, J. (1988). Proxy contests and the efficiency of shareholder oversight. J. Financ. Econ. 20, 237–265. doi: 10.1016/0304-405X(88)90046-3


 Pu, X., Tsai, H.-H., and Via, M. T. (2023). Institutional investor distraction and innovation. Euro. Fin. Manag. 29, 349–386. doi: 10.1111/eufm.12358


 Rindova, V. P., Pollock, T. G., and Hayward, M. L. A. (2006). Celebrity firms: the social construction of market popularity. Acad. Manag. Rev. 31, 50–71. doi: 10.5465/amr.2006.19379624


 Romero-Martínez, A. M., and García-Muiña, F. E. (2021). Digitalization level, corruptive practices, and location choice in the hotel industry. J. Bus. Res. 136, 176–185. doi: 10.1016/j.jbusres.2021.07.032


 Saiyed, A. A., Tatoglu, E., Ali, S., and Dutta, D. K. (2023). Entrepreneurial orientation, CEO power and firm performance: An upper echelons theory perspective. Manag. Decis. 61, 1773–1797. doi: 10.1108/MD-05-2022-0641


 Saona, P., San Martín, P., and Jara, M. (2018). Group affiliation and ownership concentration as determinants of capital structure decisions: contextualizing the facts for an emerging economy. Emerg. Markets Fin. Trade. 54, 3312–3329. doi: 10.1080/1540496X.2017.1392850


 Shi, W., Zhang, Y., and Hoskisson, R. E. (2017). Ripple effects of CEO awards: investigating the acquisition activities of superstar CEOs’ competitors. Strateg. Manag. J. 38, 2080–2102. doi: 10.1002/smj.2638


 Shleifer, A., and Vishny, R. W. (1986). Large shareholders and corporate control. J. Polit. Econ. 94, 461–488. doi: 10.1086/261385


 Shleifer, A., and Vishny, R. W. (1997). A survey of corporate governance. J. Financ. 52, 737–783. doi: 10.1111/j.1540-6261.1997.tb04820.x


 Smith, C. W., and Watts, R. L. (1992). The investment opportunity set and corporate financing, dividend, and compensation policies 1. J. Financ. Econ. 32, 263–292. doi: 10.1016/0304-405X(92)90029-W


 Sousa, M. J., and Rocha, Á. (2019). Skills for disruptive digital business. J. Bus. Res. 94, 257–263. doi: 10.1016/j.jbusres.2017.12.051


 Stets, J. E., and Burke, P. J. (2000). Identity theory and social identity theory. Soc. Psychol. Q. 63, 224–237. doi: 10.2307/2695870


 Tajfel, H. (1978). Differentiation between social groups: Studies in the social psychology of intergroup relations (Oxford: Academic Press).


 Treadway, D. C., Adams, G. L., Ranft, A. L., and Ferris, G. R. (2009). A meso-level conceptualization of CEO celebrity effectiveness. Q. Leader 20, 554–570. doi: 10.1016/j.leaqua.2009.04.008


 Tricker, B. (1998). The role of the institutional investor in corporate governance. Wiley Online Library 6, 213–216. doi: 10.1111/1467-8683.00109


 Tsou, H.-T., and Chen, J.-S. (2023). How does digital technology usage benefit firm performance? Digital transformation strategy and organisational innovation as mediators. Tech. Anal. Strat. Manag. 35, 1114–1127. doi: 10.1080/09537325.2021.1991575


 Verhoef, P. C., Broekhuizen, T., Bart, Y., Bhattacharya, A., Qi Dong, J. Q., Fabian, N., et al. (2021). Digital transformation: a multidisciplinary reflection and research agenda. J. Bus. Res. 122, 889–901. doi: 10.1016/j.jbusres.2019.09.022


 Wade, J. B., Porac, J. F., Pollock, T. G., and Graffin, S. D. (2006). The burden of celebrity: the impact of CEO certification contests on CEO pay and performance. Acad. Manag. J. 49, 643–660. doi: 10.5465/amj.2006.22083021


 Wang, H., Wu, J., Yang, Y., Li, R., and Liu, Y. (2019). Ownership concentration, identity and firm performance: evidence from China’s listed firms. Emerg. Markets Fin. Trade. 55, 3653–3666. doi: 10.1080/1540496X.2019.1672042


 Warner, K. S. R., and Wäger, M. (2019). Building dynamic capabilities for digital transformation: An ongoing process of strategic renewal. Long Range Plan. 52, 326–349. doi: 10.1016/j.lrp.2018.12.001


 Wei, J., Ouyang, Z., and Chen, H. A. (2018). CEO characteristics and corporate philanthropic giving in an emerging market: the case of China. J. Bus. Res. 87, 1–11. doi: 10.1016/j.jbusres.2018.02.018


 Willer, D., Turner, J. C., Hogg, M. A., Oakes, P. J., Reicher, S. D., and Wetherell, M. S. (1989). Rediscovering the social group: a self-categorization theory. Contemp. Sociol. 18, 645–646. doi: 10.2307/2073157


 Xinhua News Agency
. (2017). Full text of Xi Jinping's report at 19th CPC National Congress. Available at: http://www.xinhuanet.com//politics/19cpcnc/2017-10/27/c_1121867529.htm [Accessed November 19, 2023].


 Yang, S., Zhao, Y., and Wu, C. (2023). Does CEO celebrity affect IPO underpricing? Evidence from the strategic emerging industries in China. Int. J. Emerg. Mark. doi: 10.1108/IJOEM-12-2022-1815 [Epub ahead of print].


 Yin, X., Chen, S., Li, D., and Zhang, F. (2021). Social norms for fairness and board voting behavior: An experimental investigation. Corp. Gov. 29, 110–133. doi: 10.1111/corg.12353


 Zavyalova, A., Pfarrer, M. D., and Reger, R. K. K. (2017). Celebrity and infamy? The consequences of media narratives about organizational identity. Acad. Manag. Rev. 42, 461–480. doi: 10.5465/amr.2014.0037


 Zhang, D., Ma, S., and Pan, X. (2021). Institutional investors, controlling shareholders and CEO pay-performance relationship: evidence from China. Account. Finance 61, 467–498. doi: 10.1111/acfi.12580


 Zhang, X., Xu, Y., and Ma, L. (2022). Research on successful factors and influencing mechanism of the digital transformation in SMEs. Sustain. For. 14:2549. doi: 10.3390/su14052549


 Zhou, P., Zhou, S., Zhang, M., and Miao, S. (2022). Executive overconfidence, digital transformation and environmental innovation: the role of moderated mediator. Int. J. Environ. Res. Public Health 19:5990. doi: 10.3390/ijerph19105990 



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Celebrity CEOs, digital transformation and firm performance in China: the moderating role of controlling shareholders and institutional investors



		1 Introduction



		2 Literature reviews and hypotheses development



		2.1 Influence of celebrity CEOs on firms’ digital transformation



		2.2 The moderating role of controlling shareholders



		2.3 The moderating role of institutional investors



		2.4 The impact of celebrity CEOs on firm performance



		2.5 The mediating role of digital transformation between celebrity CEOs and firm performance









		3 Materials and methods



		3.1 Sample selection and data sources



		3.2 Measures



		3.2.1 Dependent variable



		3.2.2 Independent variable



		3.2.3 Mediating variable



		3.2.4 Moderating variables



		3.2.5 Control variables









		3.3 Model design









		4 Results



		4.1 Descriptive statistics and correlation analysis



		4.2 Hypothesis testing



		4.3 Robustness test



		4.3.1 Endogeneity test



		4.3.2 Sample selection Bias test



		4.3.3 Lagged variable test



		4.3.4 Sample range replacement test















		5 Discussion



		5.1 Theoretical contributions



		5.2 Practical implications



		5.3 Limitations and future research









		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpsyg-14-1281553-t006.jpg
Variable

(5)

(6)

ADR,

CCEO,

Top.

CCEO “Top,

INS,

CCEOINS,

DT,

IMR

_cons

Controls

Industry/Year

N
AdjR?

(1) *indicates p<0.1, **indicates p < 0.05, ***indicates p<0.01; (2) Figures in parentheses are standard error values.

1472%%%

(6.628)

~7.315%%

(=12.731)
Control
Control
12350

0.088

0.280%%%

(5.816)

—1099%5%
(~11.416)
5300455
(7.244)
Control
Control
12,350

0352

058475+
(5.335)
—0.351%+¢
(=5.112)
—0.934%+¢

(-3339)

SR
(=11.524)
5405+
(7.378)
Control
Control
12,350

0355

0.449%++

(4.456)

0.192%%%
(4.073)
—0.421%%

(=2.056)

~ 109055
(=11.271)
546955
(7.463)
Control
Control
12,350

0353

TobinQ,;

0,088+

(2161)

_0.788%%
(~5.508)
16412+
(15.599)
Control
Control
12,350

0327

TobinQ, y

0.067

(1.640)

0074455
(6471)
~0707%+%
(-4.853)
16,022
(15.072)
Control
Control
12,350

0330





OPS/images/fpsyg-14-1281553-t005.jpg
Variable (4)

TobinQ,,
CCEO, 03155+ 0616+ 0506+ 0077+ 0055
(6.002) (502) (4686) (1682) (1209
Top, ~0.196
(-1.298)
CCEO#Top, ~0.909%+%
(-2.947)
INS, 029454+
@m)
CCEOINS, —0475%
(-2173)
T, 0067+
(3.692)
_cons —L7a7ee —Le90e —Lag7ee 8905 9023+
(-3.219) (-3.124) (-2682) (16:619) (16838)
Controls Control Control Control Control Control
Industry/Year Control Control Control Control Control
N 2882 2882 2882 2882 2882
AR 0369 0372 0371 0350 0353

(1) *indicates p<0.1, **indicates p < 0.05, ***indicates p<0.01; (2) Figures in parentheses are standard error values.





OPS/images/fpsyg-14-1281553-t004.jpg
Variable (4)

TobinQ,,
CCEO, 03005+ 058945 04497+ 0.105% 0082+
(6232) (5320) (4453) (2575) (1.983)
Top, 033344+
(=5.124)
CCEO#Top, ~0.8865%
(-3.126)
INS, 01885+
(4.135)
CCEOINS, —0a72¢
(~1.808)
T, 0078+
(7.177)
_cons —2391%% —2370%% 21567 110085 11.195%%+
(-8.668) (-8.607) (-7:580) (28.079) (28.454)
Controls Control Control Control Control Control
Industry/Year Control Control Control Control Control
N 13,126 13,126 13,126 13,126 13,126
AR 0345 0347 0346 0333 0336

(1) *indicates p<0.1, **indicates p <0.05, ***indicates p <0.01; (2) Figures in parentheses are standard error values.





OPS/images/cover.jpg
, frontiers | Frontiers in Psychology

Celebrity CEOs, digital
transformation and firm
performance in China: the
moderating role of controlling
shareholders and institutional
investors












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
' frontiers Frontiers in Psychology






OPS/images/fpsyg-14-1281553-e005.jpg
TobinQj 141 = ag + ayCCEOQ; 4 + ay DT;, + aControlsj; + & (5)





OPS/images/fpsyg-14-1281553-g001.jpg
Controlling shareholders Institutional Investors

[ - _

Celebrity CEOs + Digital transformation | + |  Firm performance






OPS/images/fpsyg-14-1281553-e003.jpg
DTy, =ag +1CCEO; + IS,
+a3CCEQ;  * INS;, + aControls;; + & (3)





OPS/images/fpsyg-14-1281553-e004.jpg
TobinQj 141 = ag + ayCCEQ; ; + aControlsi; + & (4)





OPS/images/fpsyg-14-1281553-t003.jpg
Variable

1 TobinQ
2 DT

3 CCEO
4 Top

5 INS

6 ES

7 FA

8 Cash

9 TAT

10 Lev

n FSlack
12 HRSlack
13 SOE

14 Male
15 Age

16 Dua

17 Gap

18 PC

19 BS

20 Bl

*indicates p < 0.05.

1000

0.041%

-0.012

~0.088*

~0.034*

—0.441%

~0.061%

0.050%

~0.049*

~0.248*

0.143%

0.146%

~0.141%

~0.024*

~0.030*

0.052*

0.160%

~0.040*

~0.140*

0.045%

1000
0.087%
~0.096*
~0.040%
0.017
~0.051%
~0.021%
0.076*
~0.081%
0.057*
0.034*
~0.149%
~0.005
~0.068*
0.085*
0.002
~0.032¢
~0.055*

0.055*

1.000
—0018*
0.032¢
0.081%
~0.029*
0.007
o011
0.022¢
~0.019*
~0.008
o011
0.000
0.051%
0.056*
-0.020%
0.026*
0.002

0.031%

1000
0342%
0.207%

~0.078*
0.101%
0.089%
0.073%
0.042%

~0.079*
0223%
~0013
0.046%
~0.035*
0011
0.026%
0015

0.041%

1000
0.462¢
0.138*
0.083*
0.079*
0.264*

~0.057*

~0.121%
0.402¢
0.025%
0.084*

~0.204%

~0.041%
0.070*
0.192¢

~0.045*

1.000
0.148*
0.025%
0.046*
0536+
~0.195%
—0.288%
0.374%
0.040%
0.103*
~0.178%
-0.221%
0.094%
0.271%

~0.010

1000

~0029*

0.004

0.198%

~0.037*

~0.003

0233+

-0022¢

0.100%

—0.117%

0.059*

~0.003

0.087*

—0.049*

1000
0.130*
~0.192¢
0184
~0.045*
~0.000
~0.016
0043+
~0.003
0.005
0.002
0035

~0.013

1.000

0.120¢

~0.006

~0.275%

0.049%

0012

~0.002

~0.018*

0.002

0.009

0.025%

~0.034%

1000
~0347%
~0.158*
0.313%
0.029%
0.025%
~0.137%
~0.107*
0.062*
0.168"

—0.020*

1000

0.047%

~0.047%

~0013

~0.009

0.052*

0.103*

~0.027%

~0.056*

0.030%

1.000

~0.092*

~0.018*

0.004

0.050*

0.030*

~0.020¢

~0.052*

0.017

1.000

0.052¢

0.109%

~0.285%

~0.125%

0.077*

0.255%

~0.066%

1000

0.028%

0.025%

~0.053*

~0.003

0.072*

~0.063*

1000

0.128% 1000

0015 0.181%

0.034% | -0.048*

0056* | ~0.177*

0014 0.113%

1000

~0057% | 1.000

—0242% | 0.121%

0.090% | 0022

1.000

~0.546*

1000





OPS/images/fpsyg-14-1281553-t001.jpg
Variable name = Symbol

Firm performance  Tobin Q

Celebrity CEOs CCEO
igital bT

transformation

Top shareholder Top

control

Institutional investor  INS

sharcholding

Firm size FS
Firm age EA
Cash flow ratio Cash

Total asset turnover  TAT

ratio
Leverage Lev
Financial Slack FSlack
Human Resources  HRSlack
Slack

State-owned SOE
enterprises

CEO gender Male
CEO age Age
Dual role Dua
Executive pay gap Gap

Political connection | PC

Board size BS

Board independence  BI

Industry Industry

Year Year

Measure

mef
Market value to net assets
CEO received awards =1, and 0
otherwise

L (the frequency of occurrence of
Keywords +1)

The ratio of the number of shares held

by the largest shareholder

The ratio of the number of shares held

by institutional investors
Ln (the firms total assets)

Current year - year of establishment of

the firm +1

The ratio of net cash flow from

operating activities to total assets

‘The ratio of net sales revenue to total

assets of the firm
The ratio of total liabilities to total assets

Current cash and cash equivalents to

total assets adjusted for industry average

Current employee count to total sales

adjusted for industry average

State-owned enterprises= 1, and 0

otherwise
the CEO was male =1, and 0 otherwise
the actual age of the CEO

‘The general manager was also the
chairman of the board=1,.and 0

otherwise

‘The ratio of the total compensation of
the top three executives to the total

compensation of all executives

“The CEO had political connection=1,

and 0 otherwise
Total number of board members

‘The ratio of independent directors on
the board.

Industry dummy variable

Year dummy variable





OPS/images/fpsyg-14-1281553-t002.jpg
Observations Mean Max

13,126 2234 1816 0815 1546 17.68

DT 13,126 1132 0,693 0,000 1266 4595
CCEO 13,126 0050 0.000 0.000 0217 1000
Top 13,126 0346 0327 0.084 0.147 0755
NS 13,126 0374 0379 0.000 0238 0882
FS 13,126 22100 21.930 19.520 1272 26110
FA 13,126 2829 2890 1792 0324 3497
Cash 13126 0.041 0.041 ~0.196 0070 0257
TAT 13,126 0,637 0539 0053 0432 2777
Lev 13,126 0418 0.403 0.0460 0210 0925
FSlack 13,126 0.000 ~0.0310 ~0.164 o8 0.405
HRSlack 13,126 ~0001 ~0.004 ~0017 001 0039
SOE 13,126 0333 0,000 0,000 0471 1000
Male 13,126 0939 1.000 0,000 0240 1000
Age 13,126 49,600 50000 27.000 6438 80.000
Dua 13,126 0.281 0,000 0,000 0.449 1000
Gap 13,126 0411 0392 0,000 0.125 1000
PC 13,126 0.848 1000 0.000 0359 1000
BS 13,126 2128 2197 1609 0.197 2708

BI 13,126 0375 0333 0333 00530 0.600





OPS/images/fpsyg-14-1281553-e001.jpg
DTy, = ag +0yCCEO; + aControlsi + ¢ (1)





OPS/images/fpsyg-14-1281553-e002.jpg
DTy, =ay +1CCEQ; + axTopi
+a3CCEQ;  * Top; + aControlsi, +& (2)





