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Abstract

:

Under the background of increasingly severe environmental problems, green innovation has become a key way to realize coordinated development of economy and environment. Therefore, it is of great significance to explore the antecedent factors of green innovation. Based on the upper-echelon theory, this study explores the influence of the academic background of top management teams (TMT) on firm’s green innovation outcomes and firm performance in Chinese listed companies. This study also discusses three boundary conditions for TMT’s academic experience to promote firm’s green innovation. The results show that TMT’s academic experience promotes green innovation output. Moreover, TMT’s academic experience do not have a uniform effect: strict environmental regulation strengthens the relationship between TMT’s academic experience and green innovation output, while political connection and innovation input negatively moderate this relationship. Furthermore, green innovation output does not result in better economic benefits for enterprises with top executives who have academic experience, and this condition is observed more in state-owned enterprises. This study reveals the motivation of green innovation and provides a useful reference for enterprises to implement green innovation strategy more effectively.
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1. Introduction


Increasing global warming and environmental degradation have led to serious concerns about sustainability [1]. Innovation, particularly green innovation, is considered essential for change and to overcome this challenge [2]. Green innovation refers to new technologies, processes, or products produced that help reduce environmental pollution and achieve sustainable development [3]. It not only makes enterprises comply with environmental regulations [4], but also creates a win–win situation [5]. Therefore, enterprises should adopt green innovation to realize coordinated development of environment and economy [6].



Given the prominent role of green innovation, its implementation has been increasingly discussed. Several studies have discussed various antecedent factors of green innovation, such as policies [7], institution [8], and public pressure [9]. Most of these studies are based on corporate external factors, while not many have explored corporate internal factors [2]. According to the upper-echelon theory, a firm’s strategic planning and resource allocations depend mainly on the discretion of the top management team, which is influenced by their work experience [10,11]. Consistent with this view, recent research in China reveals a unique “scholars in business” economic phenomenon since the reform and opening up. People with academic experience are being employed in large numbers by listed companies [12]. Such people have better insights on the effective use of resources to undertake R&D activities [13]. Moreover, they also have high standards of professional ethics and social responsibility, therefore, they regard green innovation as an opportunity rather than a threat [10]. Hence, academic experience has a significant impact on top executives’ logical thinking and strategic choice [12]. However, so far, studies on the academic experience of TMT are still insufficient, and few works have explored the relationship between executives’ academic experience and green innovation output.



In addition, the impact of academic experience on enterprises’ green innovation output may be affected by boundary conditions. In order to cope with the increasingly severe environmental pollution, in recent years, the Chinese government has issued many laws and regulations to restrict the environmental behavior of enterprises [14], which may force enterprises to green innovation. In addition, in China, due to the imperfect institution of the market economy, the Chinese government still controls a large number of resources for enterprise activities [15]. Therefore, political connection has become an important way for enterprises to obtain resources [16], so it will have an important impact on corporate green innovation. Moreover, innovation input is also one of the important factors affecting corporate green innovation output [17]. However, the existing research has not yet explored the role of environmental regulation, political connection and innovation input between TMT’s academic experience and green innovation output.



Accordingly, this study focuses on Chinese listed companies, discusses the impact of TMT’s academic experience on green innovation output, and analyzes the influence of boundary conditions on the significant role of TMT’s academic experience. The study also verifies whether green innovation output by enterprises with top executives who have academic experience produces better economic benefits. The study found that top managers with academic experience effectively promote enterprises’ green innovation achievements, and this positive effect is more significant under strong environmental regulation. However, political connection and innovation input play a negative regulatory role in this relationship. The study also finds that green innovation inhibits the promotion effect of TMT’s academic experience on firm performance, and this negative effect is more significant in state-owned enterprises (SOEs).



This study makes several important contributions. First, this study discusses the impact of TMT’s unique functional background on corporate high-risk strategic decision-making, which enriches the literature of the upper-echelon theory. Second, this study discusses the internal governance factors of corporate green innovation, which enriches the literature on the antecedent factors that influence enterprises to undertake green innovation activities and adds a fresh perspective to literature. Third, based on the TMT perspective, this study discusses whether green innovation output can lead to better economic benefits by enterprises with top executives who have academic experience, which provides empirical evidence for the existing research.




2. Theoretical Foundations and Hypothesis Development


2.1. Top Management Teams’ Academic Experience and Corporate Green Innovation Output


As part of corporate social responsibility strategy, green innovation reflects the enterprises’ long-term strategic direction [18]. Hence, green innovation is considered an effective approach to reduce energy consumption and achieve coordinated development of economy and environment [19]. However, green innovation is more challenging than general innovation because it has higher complexity, greater risk, and a longer time for return on investment [20,21]. As important decision-makers, top executives determine corporate strategy and resource allocation [22]. Therefore, implementing green innovation strategy depends on their personal preference and judgment [23]. To date, previous studies have discussed the impact of executives’ gender [24], hubris [23], hometown identity [25] and other individual characteristics on corporate green innovation, however, to our best knowledge, top executives’ academic background has not received much attention. As an important and unique experience of executives, academic experience has an important impact on their personal thinking and decision-making. Therefore, this paper extends the existing literature to explore the impact of top executives’ academic experience on corporate green innovation.



According to the upper-echelon theory, professional background or experience can help top executives to shape their values and cognitive models [11], which are important for their attitude toward innovative activities [26]. Studies have shown that academic experience shapes top executives’ creative thinking patterns for “discovering new things and exploring new things” [12,27]. Thus, new opportunities and technologies are better understood [28]. Some studies also found that top managers’ educational background or R&D experience helped in quickly adopting new ideas [27], and creating rigorous, scientific solution to the problem [29], which, in turn, helps enterprises to undertake exploratory innovation activities [13]. Moreover, top executives with academic experience often focus on the important role of resources in innovation, especially human resource [30]. Therefore, to develop innovation teams and stimulate enterprises’ innovation vitality, they often choose and reward employees who have innovative intention or align with them [31].



Some studies have shown that top executives with R&D experience are more sensitive to potential opportunities when faced with resource shortage and fierce competition [32]. Adversities bring greater awareness of the importance of exploring new technologies, therefore, such executives are more willing to improve firms’ competitiveness through exploratory innovation rather than through low-risk strategy [13,33]. Moreover, because higher education itself is a tradeoff between short-term benefits and potential unknown benefits, such managers are more willing to accumulate experience in failure and accept long-term benefits [34]. Therefore, in the process, top executives gradually cultivate a spirit of persistent exploration, which helps reduce their sensitivity toward high-risk innovation activities [35,36]. Meanwhile, a strong psychological quality is built, which improves their tolerance of innovation failure [37]. Furthermore, “scholars” inherit the intellectuals’ “feelings of nation and country”, they often have high standards of professional ethics and social responsibility [38], therefore, they can better understand and assume the responsibility and obligation of environmental protection, so as to actively promote the green innovation of enterprises [39]. Based on these analyses, the following hypothesis is proposed:



Hypothesis 1 (H1).

TMT’s academic experience improves corporate green innovation output.






2.2. Environmental Regulation and Green Innovation Output


With increasing problem of environmental pollution, the government focuses on the important role of environmental supervision in the transition economy [40]. Environmental regulations demonstrate government’s concerns for the environment and aim to restrain corporate illegal behaviors [14,41]. Under these circumstances, enterprises adopt environmental protection technologies or measures to reduce environmental pollution to comply with the stipulated standards [42,43]. Therefore, it is necessary for government to participate in corporate environmental management [44]. Some studies highlight that the fundamental driving force for enterprises to explore and develop new technologies is environmental regulation [45]. Environmental regulation can shape TMT’s attitude, guide their attention, and improve their environmental awareness [46]. Therefore, TMT will actively participate in green innovation activities to reduce potential environmental costs [47]. Some studies have also found that strict environmental regulation compels enterprises to adopt environmental protection technologies or measures [47], such as green innovation [18,44], to reduce firms’ illegal behavior [48]. When corporate executives find that environmental costs can be saved and long-term benefits achieved by reducing environmental pollution or adopting positive environmental strategies [49], they are more willing to win the leading edge for enterprises by engaging in environmental protection activities [18], which provides a guarantee for enterprises to implement green innovation [50]. Based on these analyses, the following hypothesis is proposed:



Hypothesis 2 (H2).

The relationship between TMT’s academic experience and green innovation output is strengthened for firms under strict environmental regulation.






2.3. Moderating Role of Political Connection in the Correlation between Top Management Teams’ Academic Experience and Green Innovation Output


Political connection refers to the close relationship between enterprises and governments, which is common in developed countries and emerging economies [51]. In the transitional stage, due to the imperfect institution of the market economy, the Chinese government still controls a large number of resources for corporate activities [15]. As an informal system within an enterprise, political connection can help enterprises solve market failure, therefore, enterprises have a strong incentive to establish political ties [52,53]. Previous studies have found that political connection can help enterprises acquire numerous tangible and intangible resources [16], so it has an important impact on firm performance [54] and corporate bailouts [55]. In addition, scholars have also done a lot of research on whether political connection can promote corporate green innovation.



Some studies have revealed a positive relationship between political connection and corporate green innovation achievements [56]. On the one hand, enterprises can obtain additional green subsidies and financial support through political ties [16], which relieving the financial constraints of green innovation investment [57]. On the other hand, by establishing a friendly relationship with the government, political-affiliated enterprises obtain more policy information about innovation, which favors enterprises’ green innovation activities [58].



However, recent studies have shown that political connection has the resource curse effect [59], which impedes corporate green innovation [60]. For instance, to maintain the relationship with the government, affiliated enterprises often should pay more rent-seeking costs, which competes with the companies’ innovation input [61]. In addition, when enterprises are politically connected, the umbrella role of the government may make affiliated enterprises evade environmental responsibility [62], which weakens the motivation and enthusiasm of top executives to improve enterprises’ innovation performance [59]. Some studies have highlighted that, in China, local government officials consider the economic achievements as an important evaluation index for political promotion during their tenure, so this incentive structure encourages the government’s intervention in affiliated enterprises’ decision-making [58]. Consequently, affiliated enterprises are compelled to prioritize economic growth rather than environmental protection and governance [63]. Limited by political burden and other factors, affiliated enterprises often make investments at the cost of pursuing short-term economic benefits [59]. This leads to dispersal of the limited resources of enterprises and rigidity in TMT’s decision-making in the development of enterprises [64]. Based on these discussions, the following hypothesis is proposed:



Hypothesis 3 (H3).

Political connection weakens the relationship between TMT’s academic experience and corporate green innovation output.






2.4. The Moderating Role of Innovation Input in the Correlation between Top Management Teams’ Academic Experience and Green Innovation Output


Innovation input refers to the expenses for research and development of enterprises. It not only bestows enterprises the necessary resources to transform research projects into results [17], but also provides the basic guarantee for enterprises to undertake innovation activities [65], therefore it is essential for firms. As the most influential participants of enterprises, top managers have greater dominance and control over the resource allocation of corporate innovation projects [10]. Some studies have shown that, CEOs with academic experience tend to regard R&D investment as the standard to judge the success of the organization. Therefore, they have greater motivation and power to invest a lot of R&D funds to pursue their technological vision for innovation [66]. In China, because most of the R&D funds of universities and scientific research institutions come from government supports and subsidizes, researchers might be less sensitive to the efficiency of innovation input than their peers [67,68]. However, whether innovation input guarantees the smooth output of innovation achievements is still uncertain. Studies have indicated that innovation input is a double-edged sword [69]. Excessive innovation input may lead to an imbalance of resource allocation in the short term, which increases the innovation and business risks of enterprises [67,70]. Therefore, when the innovation input of enterprises is excessive, executives with accumulated professional knowledge and experience may be highly confident and more likely to make greater risky investment decisions [71,72], such as pursuing the quality rather than quantity of green innovation, or developing difficult technological innovation. Because this behavior is more difficult and riskier, the failure rate of green innovation will be higher, which will adversely affect the output of green innovation. Based on this discussion, the following hypothesis is presented:



Hypothesis 4 (H4).

Innovation input weakens the relationship between TMT’s academic experience and corporate green innovation output.






2.5. The Moderating Role of Green Innovation Output in the Correlation between Top Management Teams’ Academic Experience and Firm Performance


Green innovation is the key to coordinate the contradiction between economic growth and environment sustainable development; therefore, it enjoys powerful policy support [8]. However, it is unclear whether the existing green innovation methods bring better economic or financial benefits to enterprises compared with the previous mode of innovation. Some studies believe that green innovation can bring competitive advantage to enterprises, which improves firm performance [73]. However, in recent years, some find a negative relationship between green innovation and enterprises’ performance through data investigation and empirical research [74]. Some scholars pointed out that executives with higher education tend to pay more attention to the long-term benefits of enterprises [34], therefore, such executives are more willing to improve firms’ competitiveness through exploratory innovation [13,33]. Similarly, in the context of green development, top executives with academic experience often pay more attention to green innovation, which they regard as an important opportunity to promote the sustainable development of enterprises [10]. Therefore, when the output of green innovation is high, they will pay more attention to the role of green innovation in the long-term development of enterprises, ignoring the improvement of short-term performance. In addition, because green innovation usually has a long investment return period, it may not improve firm performance in the short term [20,21], on the contrary, it will incur additional R&D costs, such as training and safety costs [75], resulting in the reduction of corporate financial performance. Therefore, green innovation output may negatively affect the role of TMT’s academic experience in improving firm performance in the short term. Based on this discussion, the following hypothesis is proposed:



Hypothesis 5 (H5).

Green innovation output weakens the relationship between TMT’s academic experience and firm performance.






2.6. Enterprise Ownership and Firm Performance


In China, state-owned enterprises (SOEs) and non-state-owned enterprises (POEs) are in different institutional environments, so there are great differences in their business objectives [76]. For POEs, they are in the background of market-oriented economic system, so their purpose is usually to maximize the profits of enterprises [77]. However, state-owned enterprises are in the background of social and political systems, therefore, they may assume social responsibility as their main goal, rather than maximizing the profits of enterprises [78,79]. In addition, top executives of SOEs have both economic and political characteristics [80], the promotions of top executives in SOEs often depend on their political performance rather than firm performance [81]. Therefore, in the context of China’s strong advocacy of green and sustainable development, executives in SOEs usually invest more resources in green innovation, and even fulfill governmental expectation at the expense of business motives, so as to achieve political promotion [82]. In this situation, green innovation not only consumes a lot of financial funds of SOEs, but the green innovation achievements of SOEs may be a "face project" and lack practical value [83]. To summarize, under such a management system, due to nonprofit motivation and political promotion, compared with POEs, the green innovation of SOEs not only brings additional financial burden to enterprises, but also difficult to improve firm performance, which further weaken the role of TMT’s academic experience in improving firm performance in the short term. Based on this discussion, the following hypothesis is proposed:



Hypothesis 6 (H6). Compared with top managers with academic experience of non-SOEs, top managers with academic experience of SOEs inhibit the transformation of green innovation output to firm performance.





3. Materials and Methods


3.1. Data and Sample


The initial study sample includes all Chinese A-share companies listed on Shanghai and Shenzhen Stock Exchanges between 2009 and 2017. The personal information about TMT was manually collected from the annual reports and company websites. The green patent data and environmental regulation data are collected from the State Intellectual Property Office and China Environmental Statistical Yearbook, respectively, and other relevant data are from China Stock Market and Accounting Research database. The sampling process is as follows: first, we exclude some special industries and companies, such as financial insurance industry, because of their particularity objectives and financial indicators. We also exclude ST and *ST companies, because they often have outliers. Second, we excluded companies that lacked the necessary data for this study. Finally, the annual observation data of 12,881 observations were obtained from 2890 companies.




3.2. Measures


3.2.1. Dependent Variables


Green innovation output (GI). Based on the data availability and existing research methods of green innovation, corporate green innovation output is measured by the number of green innovation patent applications [84]. Specifically, owing to the lag between strategic decision and green innovation output, the natural logarithm of green patents is taken after adding 1 to their number and pushing them forward by 1 year [85].



Firm Performance (Tobin Q). Following earlier research methods, this study uses the total market value of the company exceeding the total asset value of the company to measure Tobin Q, which is often used to measure the performance of enterprises [59].




3.2.2. Independent Variables


Top management teams’ academic experience (Aca TMT). The academic experience of top management teams refers CEO, general manager, and deputy general manager, and others, who have engaged in scientific research work in universities or scientific research institutions [86]. Following earlier research methods, we first pick out the executives who have academic experience and then calculate their proportion in top management teams [12].




3.2.3. Moderating Variables


To explore the factors that positively affect top management teams’ academic experience, environmental regulation, political connection and innovation input are considered. Following earlier studies, we use the proportion of environmental pollution control investment in GDP to measure environmental regulation (ER), and then divide it into 0 and 1 according to the median to measure its intensity [87]; We examine whether top executives have held or are currently holding government positions (PC); if the result is yes, it is 1, otherwise 0 [58]. Moreover, we use the proportion of R&D expenditure in total assets, which is often used to measure innovation input (RD) [67].




3.2.4. Control Variables


In this study, following earlier studies, we also control some other variables to eliminate alternative explanations [37,67]. First, at the TMT level, we controlled top management team size (TMT Size), top management teams’ shareholding ratio (TMT Hold) and CEO duality (Duality) Second, at the board level, we controlled board size (Board) and board independence (Independence). At the firm level, we controlled leverage (Lev), operating income (Income), turnover rate of total assets (Turnover), firm size (Firm Size), enterprise growth (Growth) and the shareholding ratio of the largest shareholder (Top 1), Finally, to control unknown heterogeneity from the environment, we control the year and industry dummies. The definitions of the variables are shown in Table 1.





3.3. Regression Model


This study uses the ordinary least square (OLS) regression analysis to test the research hypotheses, the regression model is as follows:


GI t+1 = α0 + α1 × Aca TMTt + α2 × Control Variablest + ΣYear + ΣIndustry + εt



(1)






GI t+1 = α0 + α1 × Aca TMTt + α2 × PCt+ α3 × Aca TMTt × PCt + α4 × Control Variablest + ΣYear + ΣIndustry + εt



(2)






GI t+1 = α0 + α1 × Aca TMTt + α2 × RDt+ α3 × Aca TMTt × RDt + α4 × Control Variablest + ΣYear + ΣIndustry + εt



(3)






Tobin Qt+1 = α0 + α1 × Aca TMTt + α2 × GIt+ α3 × Aca TMTt × GIt + α4 × Control Var iablest + ΣYear + ΣIndustry + εt



(4)







In these models, model 1 was the basic OLS regression for the correlation between TMT’s academic experience and green innovation output, which is used to test hypotheses 1 and 2. Based on model 1, in models 2 and 3, respectively, we added political connection, innovation input, and their interaction terms to test hypotheses 3 and 4. If the interaction term coefficient is significant, and the explanatory power of variables is significantly improved compared with the previous model which only contains control variables and main effects, it plays a moderating role in this relationship [88,89]. Model 4 tests the impact of green innovation output on the relationship between TMT’s academic experience and corporate performance, which is used to test hypotheses 5 and 6.





4. Results


4.1. Descriptive Statistics and Correlation Analysis


Table 2 shows the descriptive statistics of all variables. The average and standard deviation of green patent are 3.23 and 18.03, respectively, which reveals that the number of green patent applications of Chinese listed companies is low, and the green innovation ability of each enterprise is different. Similarly, the mean and standard deviation of independent variable TMT’s academic experience are 0.256 and 0.136, respectively, which indicates that approximately 25.6% of TMT members have academic experience in China. Besides, the average, standard deviation, maximum, and minimum values of other variables in this study are all within reasonable limits.



Table 3 shows the correlation of all variables used in this study. Among them, the coefficients of correlation matrices are all less than 0.7, and the average value of variance expansion factor (VIF) is between 1 and 2, which is significantly lesser than 10, indicating no serious multiple collinearity problem. The VIF for regression analysis is not reported, but these data can be provided as needed.




4.2. Main Analysis


4.2.1. TMT’s Academic Experience and Green Innovation Output


Table 4 shows the regression results. In model 1, the effect of TMT’s academic experience on green innovation output is positive (β = 0.322, p < 0.01), suggesting that TMT with academic experience promotes firms’ green innovation output, thus supporting hypothesis 1. In models 2 and 3, the effect of TMT’s academic experience on green innovation output is positive but differs from that in model 2 (β = 0.360, p < 0.01) and model 3 (β = 0.287, p < 0.01). These results indicate that the positive impact of TMT’s academic experience on green innovation output is strengthened under the strict environmental regulation than lenient ones. Thus, hypothesis 2 is supported.



Models 4 and 5 added political connection, innovation input, and their interaction terms to test hypotheses 3 and 4, respectively. In model 4, the interaction between TMT’s academic experience and political connection is negative (β = −0.34, p < 0.01), indicating that political connection weakens the positive correlation between TMT’s academic experience and green innovation output. Moreover, compared with model 1, the R2 of model 4 increases from 0.1412 to 0.1418 after Aca TMT× PC is added, and F-test reveals that the incremental increase in R2 is significant. Thus, hypothesis 3 is supported. In model 5, the interaction between TMT’s academic experience and innovation input is negative (β = −10.67, p < 0.01), indicating that innovation input weakens the positive correlation between TMT’s academic experience and green innovation output. Moreover, compared with model 1, the R2 of model 5 increases from 0.1412 to 0.1421 after Aca TMT× RD is added, and F-test reveals that the incremental increase in R2 is significant. Thus, hypothesis 4 is supported.



Figure 1 and Figure 2, illustrates a regulatory effect diagram to better demonstrate this regulatory effect. Figure 1 shows that when top managers do not have political ties, the relationship between TMT’s academic experience and green innovation output is positive and the slope is steep. Conversely, when they have political association, this relationship becomes less positive and the slope is flatter. The results show that political connection weakens the positive role of TMT’s academic experience in promoting firms’ green innovation output. Figure 2 shows that when the innovation input is low, the relationship between TMT’s academic experience and green innovation output is positive and the slope is steep. Conversely, when innovation input is high, this relationship becomes less positive and the slope is flatter. The results show that innovation input weakens the positive role of TMT’s academic experience in promoting firms’ green innovation output, which are consistent with the theoretical expectations.




4.2.2. TMT’s Academic Experience, Green Innovation Output, and Firm Performance


Table 5 presents the moderating effect of green innovation output on the relationship between TMT’s academic experience and firm performance. In model 6, the effect of TMT’s academic experience on firm performance is positive (β = 0.206, p < 0.01), suggesting that TMT’s academic experience positively promotes firm performance. In model 7, the interaction between TMT’s academic experience and green innovation output is negative (β = −0.219, p < 0.01), indicating that green innovation output weakens the positive correlation between TMT’s academic experience and firm performance. Moreover, compared with model 6, the R2 of model 7 increases from 0.3661 to 0.3665 after Aca TMT ×GI is added, and F-test reveals that the incremental increase in R2 is significant. Thus, hypothesis 5 is supported. In models 8 and 9, the inhibition effect of green innovation output of SOEs (β = −0.262, p < 0.05) is found to be more prominent than that of non-SOEs (β = −0.170, p < 0.05), indicating that SOEs are not effective at transforming innovative products into economic benefits. Thus, hypothesis 6 is supported.





4.3. Robustness Tests


The robustness of the research model was established through additional analyses. Because of the lag effect of green innovation, the number of green patent applications with a lag of two years was used to measure green innovation and re-estimate the model. Table 6; Table 7 present the results of the robustness tests, which show that the effects of TMT’s academic experience on green innovation output is positive (β = 0.394, p < 0.01), and this impact is significant under strict environmental regulation (β = 0.508, p < 0.01). Moreover, political connection (β = −0.309, p < 0.05) and innovation input (β = −9.621, p < 0.05) weakens the positive effect of TMT’s academic experience on green innovation output. Green innovation output is also observed to have a negative impact on the relationship between TMT’s academic experience and enterprise performance (β = −0.170, p < 0.05), and this negative impact is more significant in SOEs (β = −0.316, p < 0.05). All findings are consistent with the primary results. Therefore, the model is consistent with the robustness test.





5. Discussion


In the context of global advocacy of coordinated development between economy and environment, green innovation is considered the key for firms’ survival and for sustainability to develop. Therefore, it is important to explore the driving factors of corporate green innovation. As the core of corporate governance, executives play an important role in promoting green innovation. The existing literature have discussed the impact of executives’ gender, hubris, hometown identity and other characteristics on corporate green innovation. As a unique and important experience of executives, academic background has an important impact on corporate decision-making. However, the discussion of this unique experience in the existing literature is still limited. Therefore, based on the upper-echelon theory and taking Chinese listed companies as research samples, this paper discusses the impact of the unique academic background of top management team on corporate green innovation output and the moderating role of environmental regulation, political connection, and innovation input. It is found that top executives, who have academic background, promote the corporate green innovation output. Specifically, academic experience not only cultivates their spirit to explore new ideas and technologies, but also eases their sensitivity of innovation risk, which improves their tolerance for innovation failure. Moreover, scholars often have higher moral and social responsibility than others, which promotes the smooth development of green innovation strategy.



In addition, the promotion effect of top executives with academic experience on green innovation output is not uniform. Rather, it is affected by the boundary conditions. This study examines the influence of three boundary conditions: environmental regulation, political connection and innovation input. Compared with lenient environmental regulation, strict regulation can make top executives with academic experience focus on reducing environmental pollution and winning long-term competitive advantage for enterprises. Therefore, environmental regulation enhances the promotion of top executives with academic experience to green innovation output. Furthermore, unlike previous studies, this study finds that political connection and innovation input weakens the positive effect of top executives with academic experience on green innovation output. Political connection leads to rent-seeking cost and excessive control of government on firms’ decision-making, which reduces the decision-making flexibility of TMT. Excessive innovation input impedes firms’ long-term development, it no value to the implementation of green innovation strategy.



Finally, this study verifies whether green innovation improves the financial performance of enterprises with top executives who have academic experience. Although entrepreneurs are expected to improve environmental problems and earn high profits through green innovation [90], the empirical results show that green innovation output impedes the promotion of top executives with academic experience to firm performance because of several reasons. On the one hand, in the long run, green innovation activities help enterprises gain competitive advantage and improve firm performance, so this advantage cannot be reflected in the short run. On the other hand, most green innovative enterprises still lack the necessary conditions or ability to improve their performance, which cannot transform the green innovation achievements into economic benefits. Furthermore, this negative impact is more prominent in SOEs, because, in China, there are differences between SOEs and non-SOEs in business objectives. Owing to the long-term dependence on government protection, SOEs do not face the pressure of survival. They have advantages in terms of talent acquisition, funds, and other resources, which make them insensitive to firm performance. In addition, there is a serious agency problem in SOEs. The goal of enterprise owners is to maximize benefits of enterprises, while that of enterprise managers is to achieve personal benefits and political promotion, which is not directly linked with performance but depends on their own political performance. Therefore, these conflicts have a negative impact on the firm performance.



Managerial Implication


This study makes several important contributions to theory and managerial practice. Theoretically, first, this study enriches the upper-echelon theory. Several studies have showed that TMT’s personal characteristics have a significant impact on firms’ strategic decision-making. Studies have mostly focused on top executives’ gender, hubris, hometown identity, and so on. However, there is a lack of research on their special academic background. This study systematically examines the influence of TMT’s academic background on corporate strategic decision-making, which is helpful for the development of the upper-echelon theory. Second, this study enriches the literature on the antecedents influencing enterprises’ green innovation activities. Several studies exist on green innovation. However, most are from the external environment perspective, ignoring the important role of internal factors. As an important strategy of enterprises, green innovation depends on TMT’s choice preference. Hence, this study introduces the upper-echelon perspective into the issue of green innovation, which helps understand the internal driving force of enterprises’ green innovation and the existing research on green innovation. Third, this study enriches the relevant literature on the firm performance. So far, there is no consensus on whether green innovation output promotes firm performance. Therefore, from the executives’ unique background perspective, this study discusses whether green innovation improves the financial performance of enterprises with top executives who have academic experience, which provides an empirical basis for the existing research.



Moreover, in terms of management practice, first, the study results have certain practical significance to promote the implementation of sustainable development strategy. In the context of global low carbon development, green innovation is the key to achieve sustainable development. Therefore, it is necessary and urgent to find the driving force of green innovation. In China, many enterprises are employing executives with an academic background because they have a strong sense of innovation and high social responsibility, which effectively guides enterprises to embark on the journey of sustainable development and obtain long-term competitive advantage. Therefore, enterprises should select and motivate such executives to provide vitality for enterprises to undertake green innovation activities. Second, this study plays a warning role in the development of SOEs. Influenced by the nature of the enterprise and goal of political promotion, SOE executives often focus on their own political promotion rather than maximizing enterprises’ profit, which shows the existence of problems in the current management mechanism. Therefore, the government should deepen the SOE reform and adjust the existing incentive mechanism. Considering the innovation achievements, improvement of business performance and contribution to ecological environment protection are important assessment objectives to alleviate the serious agency problem of SOEs and promote SOEs to improve enterprise efficiency and achieve rapid development.





6. Conclusions


This study focused on Chinese listed companies to discuss the impact of TMT’s unique working background, that is, academic background, on firms’ green innovation output. We also explored three boundary conditions that affect the role of TMT’s academic experience. Furthermore, we tested the impact of green innovation output on top executives with academic experience and firm performance. The study found that the top executives with academic experience effectively promote the green innovation output of enterprises. Compared with the lenient environment regulations, strict regulations enhance the promotion effect of top executives’ academic experience on green innovation output. However, political connection and innovation input weakens this positive relationship. Moreover, this study finds that green innovation output weakens the promotion effect of top executives with academic experience on firm performance, and this negative effect is more significant in state-owned enterprises. This study is of great significance and value to promote enterprises to implement green innovation strategy. At the same time, it has the following contributions to the existing research. First, it enriches the literature of the upper-echelon theory. Unlike the literature on the influence of TMT members’ personal characteristics on corporate decision from the perspective of gender, hubris, hometown identity, and others, this study discusses the impact of TMT’s unique functional background on corporate high-risk strategic decision-making, which supplements the existing research. Second, this paper studies the motivation of green technology innovation from the perspective of corporate internal management, which enriches the literature of green innovation. Previous studies have discussed the influence of external factors on firms’ green innovation while ignoring the significance of internal governance factors. This study focuses on the unique working background of TMT for the first time, that is, the relationship between TMT’s academic background and corporate green innovation, which adds a fresh perspective to literature. Third, it focuses on the economic consequences of enterprises. There is an ongoing debate on whether green innovation output can produce good economic benefits. Based on the TMT perspective, this study discusses whether green innovation output can lead to better economic benefits by enterprises with top executives who have academic experience and provides empirical evidence for the existing research.



Despite the potential contributions by this study, there are still some shortcomings. First, this study only considers the quantity of green innovation output, but not the quality. Future studies can address this limitation. Second, this study focuses on the impact of TMT’s special work background on green innovation output and firm performance. However, several reasons explain why executives influence corporate strategy, but it is not comprehensive enough to explain the influence of TMT’s characteristics on corporate strategic decision-making from a single perspective. Therefore, future studies should expand the research on TMT’s other personal characteristics to improve the explanatory power of the research. Third, due to data limitations, this paper has not studied the long-term impact of green innovation on economic consequences, so future research should supplement this content.
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Figure 1. Moderating effects of political connection. 
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Figure 2. Moderating effects of Innovation Input. 
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Table 1. Variable definition.
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	Variable
	Symbol
	Description





	Green Innovation Output
	GI
	The natural logarithm of green patents



	Firm Performance
	Tobin Q
	The total market value of the company exceeding the total asset value of the company



	Top management teams’

academic experience
	Aca TMT
	The proportion of top executives with academic experience in top management teams



	Environmental Regulation
	ER
	The proportion of environmental pollution control investment in GDP, and then divide it into 0 and 1 according to the median to measure its intensity



	Political Connection
	PC
	When top executives have held or are currently holding government positions, it is 1; otherwise, 0



	Innovation Input
	RD
	The proportion of R&D expenditure in total assets



	Leverage
	Lev
	the proportion of total corporate liabilities to total corporate assets



	Firm Size
	Firm Size
	The natural logarithm of total assets at the end of year



	Enterprise Growth
	Growth
	annual sales growth rate of enterprises



	Turnover Rate of Total Assets
	Turnover
	The ratio of net sales revenue to total average assets



	Operating Income
	Income
	the natural logarithm of operating income at the end of year



	CEO Duality
	Duality
	When the CEO and chairperson is the same person, it is 1; otherwise, 0



	TMT Size
	TMT Size
	The total number of top management team



	TMT Shareholding Ratio
	TMT Hold
	The proportion of top management teams’ shareholding in total shares of the company



	Largest Shareholder’

Shareholding Ratio
	Top 1
	The proportion of shares held by the largest shareholder in the total number of shares held by all shareholders



	Board Size
	Board
	The total number of directors



	Board Independence
	Independence
	The proportion of independent directors in the total number of directors
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Table 2. Descriptive statistics.
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	Variables
	Obs.
	Mean
	S.D.
	Min
	Max





	1
	Aca TMT
	12,881
	0.256
	0.136
	0
	0.625



	2
	GI
	12,881
	3.230
	18.030
	0
	646



	3
	Tobin Q
	12,881
	2.119
	1.261
	0.893
	8.457



	4
	PC
	12,881
	0.566
	0.496
	0
	1



	5
	RD
	12,881
	0.022
	0.018
	0
	0.1



	6
	ER
	12,881
	0.527
	0.499
	0
	1



	7
	Ownership 1
	12,881
	0.288
	0.453
	0
	1



	8
	Lev
	12,881
	0.380
	0.201
	0.055
	0.894



	9
	Firm Size
	12,881
	1.04 × 1010
	3.79 × 1010
	2.19 × 108
	5.61 × 1011



	10
	Growth
	12,881
	0.284
	0.457
	−0.272
	2.380



	11
	Turnover
	12,881
	0.607
	0.377
	0.069
	2.494



	12
	Income
	12,881
	5.36 × 109
	1.27 × 1010
	2.21 × 107
	8.20 × 1010



	13
	Duality
	12,881
	0.306
	0.461
	0
	1



	14
	TMT Size
	12,881
	6.488
	2.267
	2
	14



	15
	TMT Hold
	12,881
	0.095
	0.153
	0
	0.606



	16
	Top 1
	12,881
	0.349
	0.144
	0.089
	0.752



	17
	Board
	12,881
	8.589
	1.631
	5
	15



	18
	Independence
	12,881
	0.374
	0.053
	0.091
	0.571







1 We define enterprise ownership as a dummy variable. If enterprise ownership is state-owned, the value is 1, otherwise 0.
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Table 3. Correlation of all variables.
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	Variables
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16





	1
	Aca TMT
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	2
	GI
	0.043 ***
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	3
	Tobin Q
	0.073 ***
	−0.091 ***
	1
	
	
	
	
	
	
	
	
	
	
	
	
	



	4
	PC
	0.118 ***
	0.012
	−0.051 ***
	1
	
	
	
	
	
	
	
	
	
	
	
	



	5
	RD
	0.134 ***
	0.174 ***
	0.245 ***
	−0.088 ***
	1
	
	
	
	
	
	
	
	
	
	
	



	6
	Lev
	−0.131 ***
	0.151 ***
	−0.281 ***
	0.035 ***
	−0.219 ***
	1
	
	
	
	
	
	
	
	
	
	



	7
	Firm Size
	−0.020 **
	0.179 ***
	−0.160 ***
	0.071 ***
	−0.119 ***
	0.272 ***
	1
	
	
	
	
	
	
	
	
	



	8
	Growth
	0.050 ***
	−0.009
	−0.053 ***
	0.007
	0.000
	−0.188 ***
	−0.067 ***
	1
	
	
	
	
	
	
	
	



	9
	Turnover
	−0.075 ***
	0.017 *
	−0.042 ***
	0.000
	0.111 ***
	0.226 ***
	0.030 ***
	−0.144 ***
	1
	
	
	
	
	
	
	



	10
	Income
	−0.114 ***
	0.238 ***
	−0.344 ***
	0.056 ***
	−0.142 ***
	0.610 ***
	0.475 ***
	−0.203 ***
	0.477 ***
	1
	
	
	
	
	
	



	11
	Duality
	0.064 ***
	−0.017 **
	0.042 ***
	−0.048 ***
	0.090 ***
	−0.171 ***
	−0.086 ***
	0.137 ***
	−0.086 ***
	−0.211 ***
	1
	
	
	
	
	



	12
	TMT Size
	−0.116 ***
	0.189 ***
	−0.094 ***
	0.114 ***
	0.031 ***
	0.186 ***
	0.160 ***
	−0.042 ***
	0.030 ***
	0.284 ***
	−0.050 ***
	1
	
	
	
	



	13
	TMT Hold
	0.110 ***
	−0.026 ***
	0.018 **
	−0.060 ***
	0.145 ***
	−0.303 ***
	−0.129 ***
	0.212 ***
	−0.126 ***
	−0.346 ***
	0.512 ***
	−0.062 ***
	1
	
	
	



	14
	Top 1
	−0.017 *
	0.017*
	−0.063 ***
	−0.004
	−0.108 ***
	0.074 ***
	0.170 ***
	−0.045 ***
	0.117 ***
	0.192 ***
	−0.019 **
	−0.006
	−0.043 ***
	1
	
	



	15
	Board
	−0.013
	0.084 ***
	−0.127 ***
	0.104 ***
	−0.090 ***
	0.201 ***
	0.117 ***
	−0.073 ***
	0.055 ***
	0.276 ***
	−0.170 ***
	0.238 ***
	−0.175 ***
	−0.009
	1
	



	16
	Independence
	0.041 ***
	0.002
	0.031 ***
	−0.044 ***
	0.039 ***
	−0.024 ***
	0.101 ***
	0.011
	−0.040 ***
	−0.018 **
	0.107 ***
	−0.050 ***
	0.109 ***
	0.067 ***
	−0.494 ***
	1







Robust standard errors in parentheses. *** p < 0.01; ** p < 0.05; * p < 0.1.
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Table 4. Ordinary least squats (OLS) regression of TMT’s academic experience on lagging corporate green innovation output.
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	Variables
	Model-1

All
	Model-2

Strict ER
	Model-3

Lenient ER
	Model-4

All
	Model-5

All





	Lev
	0.230 ***
	0.273 ***
	0.180 ***
	0.230 ***
	0.238 ***



	
	(−4.91)
	(−4.24)
	(−2.61)
	(−4.91)
	(−5.08)



	Firm Size
	−0.048
	0.008
	−0.143 ***
	−0.043
	−0.052 *



	
	(−1.59)
	(−0.20)
	(−3.03)
	(−1.43)
	(−1.74)



	Growth
	0.053 ***
	0.048 **
	0.052 **
	0.053 ***
	0.050 ***



	
	(−3.23)
	(−2.14)
	(−2.21)
	(−3.28)
	(−3.10)



	Turnover
	−0.315 ***
	−0.413 ***
	−0.141 *
	−0.322 ***
	−0.311 ***



	
	(−7.24)
	(−7.43)
	(−1.95)
	(−7.37)
	(−7.12)



	Income
	0.210 ***
	0.200 ***
	0.221 ***
	0.210 ***
	0.209 ***



	
	(−20.4)
	(−14.21)
	(−14.79)
	(−20.43)
	(−20.38)



	Duality
	0.003
	0.016
	−0.015
	0.002
	0.003



	
	(−0.14)
	(−0.65)
	(−0.55)
	(−0.08)
	(−0.15)



	TMT Size
	0.039 ***
	0.041 ***
	0.038 ***
	0.039 ***
	0.039 ***



	
	(−9.74)
	(−7.49)
	(−6.52)
	(−9.73)
	(−9.70)



	TMT Hold
	0.229 ***
	0.224 ***
	0.214 **
	0.229 ***
	0.229 ***



	
	(−4.09)
	(−3.05)
	(−2.44)
	(−4.08)
	(−4.09)



	Top 1
	0.027
	−0.002
	0.038
	0.023
	0.030



	
	(−0.48)
	(−0.03)
	(−0.46)
	(−0.41)
	(−0.54)



	Board
	−0.0001
	−0.0105
	0.0077
	−0.0003
	0.0005



	
	(−0.02)
	(−1.10)
	(−0.89)
	(−0.05)
	(−0.07)



	Independence
	−0.165
	0.071
	−0.521 **
	−0.178
	−0.162



	
	(−0.97)
	(−0.30)
	(−2.17)
	(−1.05)
	(−0.96)



	PC
	−0.002
	−0.019
	0.020
	0.084 ***
	−0.002



	
	(−0.12)
	(−0.89)
	(−0.88)
	(−2.64)
	(−0.14)



	RD
	11.750 ***
	12.590 ***
	10.690 ***
	11.730 ***
	14.550 ***



	
	(−22.50)
	(−17.48)
	(−14.07)
	(−22.52)
	(−14.17)



	Aca TMT
	0.322 ***
	0.360 ***
	0.287 ***
	0.523 ***
	0.571 ***



	
	(−5.50)
	(−4.50)
	(−3.33)
	(−5.92)
	(−6.52)



	Aca TMT× PC
	
	
	
	−0.34 ***
	



	
	
	
	
	(−2.99)
	



	Aca TMT × RD
	
	
	
	
	−10.67 ***



	
	
	
	
	
	(−3.29)



	Year
	Yes
	Yes
	Yes
	Yes
	Yes



	Industry
	Yes
	Yes
	Yes
	Yes
	Yes



	Constant
	−4.430 ***
	−4.109 ***
	−4.822 ***
	−4.469 ***
	−4.497 ***



	
	(−20.52)
	(−13.94)
	(−15.34)
	(−20.66)
	(−20.74)



	Adjusted R2
	0.1412
	0.1365
	0.1471
	0.1418
	0.1421



	F-test (R2 change)
	——
	——
	——
	8.92 ***
	10.80 ***



	Observations
	12,881
	6793
	6088
	12,881
	12,881







Robust standard errors in parentheses. *** p < 0.01; ** p < 0.05; * p < 0.1.
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Table 5. Ordinary least squats (OLS) regression of TMT’s academic experience and green innovation on lagging firm performance.






Table 5. Ordinary least squats (OLS) regression of TMT’s academic experience and green innovation on lagging firm performance.












	Variables
	Model-6

All
	Model-7

All
	Model-8

SOE
	Model-9

Non-SOE





	Lev
	−0.783 ***
	−0.772 ***
	−1.025 ***
	−0.633 ***



	
	(−11.72)
	(−11.58)
	(−9.21)
	(−7.61)



	Firm Size
	0.194 ***
	0.194 ***
	0.268 ***
	0.157 ***



	
	(−4.73)
	(−4.72)
	(−4.31)
	(−2.91)



	Growth
	−0.162 ***
	−0.162 ***
	−0.153 ***
	−0.150 ***



	
	(−8.06)
	(−8.06)
	(−2.64)
	(−6.94)



	Turnover
	0.193 ***
	0.181 ***
	0.062
	0.266 ***



	
	(−3.18)
	(−2.97)
	(−0.77)
	(−3.06)



	Income
	−0.362 ***
	−0.354 ***
	−0.356 ***
	−0.363 ***



	
	(−28.28)
	(−26.93)
	(−17.27)
	(−20.24)



	Duality
	0.086 ***
	0.087 ***
	-0.078
	0.126 ***



	
	(−3.72)
	(−3.75)
	(−1.58)
	(−4.90)



	TMT Size
	0.005
	0.007
	0.008
	0.003



	
	(−1.27)
	(−1.63)
	(−1.32)
	(−0.65)



	TMT Hold
	−1.170 ***
	−1.163 ***
	2.458 *
	−1.162 ***



	
	(−16.77)
	(−16.67)
	(−1.84)
	(−15.33)



	Top 1
	0.081
	0.077
	0.170
	0.027



	
	(−1.23)
	(−1.17)
	(−1.62)
	(−0.32)



	Board
	0.002
	0.002
	0.011
	−0.015



	
	(−0.33)
	(−0.26)
	(−1.19)
	(−1.61)



	Independence
	0.764 ***
	0.749 ***
	0.729 **
	0.468 *



	
	(−3.91)
	(−3.84)
	(−2.47)
	(−1.80)



	PC
	−0.038 **
	−0.039 **
	−0.031
	−0.041 *



	
	(−2.06)
	(−2.11)
	(−0.95)
	(−1.84)



	RD
	11.150 ***
	11.550 ***
	6.283 ***
	13.280 ***



	
	(−14.91)
	(−14.93)
	(−5.06)
	(−13.93)



	Aca TMT
	0.206 ***
	0.336 ***
	0.609 ***
	0.217 **



	
	(−2.88)
	(−3.87)
	(−3.79)
	(−2.10)



	GI
	
	0.015
	0.056 *
	−0.013



	
	
	(−0.78)
	(−1.86)
	(−0.53)



	Aca TMT ×GI
	
	−0.219 ***
	−0.262 **
	−0.170 **



	
	
	(−3.53)
	(−2.36)
	(−2.23)



	Year
	Yes
	Yes
	Yes
	Yes



	Industry
	Yes
	Yes
	Yes
	Yes



	Constant
	10.010 ***
	9.814 ***
	10.190 ***
	10.040 ***



	
	(−38.55)
	(−36.84)
	(−23.99)
	(−26.59)



	Adjusted R2
	0.3661
	0.3665
	0.3844
	0.3670



	F-test (R2 change)
	——
	12.49 ***
	——
	——



	Observations
	12,881
	12,881
	3708
	9173







Robust standard errors in parentheses. *** p < 0.01; ** p < 0.05; * p < 0.1.
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Table 6. Robustness test 1.






Table 6. Robustness test 1.













	Variables
	Model-1

All
	Model-2

Strict ER
	Model-3

Lenient ER
	Model-4

All
	Model-5

All





	Lev
	0.192 ***
	0.215 ***
	0.164 **
	0.192 ***
	0.200 ***



	
	(−3.57)
	(−2.80)
	(−2.15)
	(−3.57)
	(−3.71)



	Firm Size
	−0.069 **
	−0.019
	−0.149 ***
	−0.064 *
	−0.074 **



	
	(−1.99)
	(−0.40)
	(−2.83)
	(−1.83)
	(−2.12)



	Growth
	0.047 ***
	0.036
	0.055 **
	0.048 ***
	0.046 **



	
	(−2.63)
	(−1.40)
	(−2.14)
	(−2.67)
	(−2.51)



	Turnover
	−0.290 ***
	−0.379 ***
	−0.142 *
	−0.297 ***
	−0.285 ***



	
	(−5.76)
	(−5.76)
	(−1.75)
	(−5.88)
	(−5.64)



	Income
	0.218 ***
	0.214 ***
	0.223 ***
	0.219 ***
	0.218 ***



	
	(−18.1)
	(−12.48)
	(−13.27)
	(−18.12)
	(−18.1)



	Duality
	0.019
	0.033
	0.004
	0.018
	0.019



	
	(−0.90)
	(−1.14)
	(−0.14)
	(−0.86)
	(−0.91)



	TMT Size
	0.036 ***
	0.036 ***
	0.037 ***
	0.036 ***
	0.036 ***



	
	(−7.95)
	(−5.68)
	(−5.70)
	(−7.94)
	(−7.92)



	TMT Hold
	0.217 ***
	0.248 ***
	0.174 *
	0.217 ***
	0.218 ***



	
	(−3.38)
	(−2.82)
	(−1.84)
	(−3.39)
	(−3.41)



	Top 1
	−0.015
	−0.051
	0.002
	−0.018
	−0.012



	
	(−0.23)
	(−0.56)
	(−0.02)
	(−0.28)
	(−0.20)



	Board
	−0.006
	−0.017
	0.002
	−0.006
	−0.005



	
	(−0.77)
	(−1.54)
	(−0.20)
	(−0.80)
	(−0.70)



	Independence
	−0.187
	0.051
	−0.527 **
	−0.200
	−0.182



	
	(−0.99)
	(−0.18)
	(−2.05)
	(−1.06)
	(−0.97)



	PC
	−0.012
	−0.041 *
	0.019
	0.065 *
	−0.013



	
	(−0.71)
	(−1.67)
	(−0.77)
	(−1.81)
	(−0.75)



	RD
	11.41 ***
	12.23 ***
	10.48 ***
	11.38 ***
	13.95 ***



	
	(−19.04)
	(−14.56)
	(−12.27)
	(−19.03)
	(−11.75)



	Aca TMT
	0.394 ***
	0.508 ***
	0.298 ***
	0.580 ***
	0.616 ***



	
	(−5.90)
	(−5.34)
	(−3.17)
	(−5.70)
	(−6.17)



	Aca TMT × PC
	
	
	
	−0.309 **
	



	
	
	
	
	(−2.38)
	



	Aca TMT × RD
	
	
	
	
	−9.621 **



	
	
	
	
	
	(−2.57)



	Year
	Yes
	Yes
	Yes
	Yes
	Yes



	Industry
	Yes
	Yes
	Yes
	Yes
	Yes



	Constant
	−4.532 ***
	−4.310 ***
	−4.788 ***
	−4.567 ***
	−4.597 ***



	
	(−18.18)
	(−12.25)
	(−13.64)
	(−18.27)
	(−18.35)



	Adjusted R2
	0.1357
	0.1351
	0.1369
	0.1359
	0.1360



	F-test (R2 change)
	——
	——
	——
	3.36 *
	7.87 ***



	Observations
	9864
	4862
	5002
	9864
	9864







Robust standard errors in parentheses. *** p < 0.01; ** p < 0.05; * p < 0.1.
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Table 7. Robustness test 2.
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	Variables
	Model-6

All
	Model-7

All
	Model-8

SOE
	Model-9

Non-SOE





	Lev
	−0.923 ***
	−0.912 ***
	−1.081 ***
	−0.761 ***



	
	(−11.80)
	(−11.69)
	(−8.99)
	(−7.49)



	Firm Size
	0.162 ***
	0.160 ***
	0.232 ***
	0.128 **



	
	(−3.33)
	(−3.3)
	(−3.23)
	(−1.96)



	Growth
	−0.279 ***
	−0.277 ***
	−0.305 ***
	−0.247 ***



	
	(−13.31)
	(−13.25)
	(−5.27)
	(−10.83)



	Turnover
	0.209 ***
	0.199 ***
	0.0741
	0.303 ***



	
	(−2.93)
	(−2.78)
	(−0.73)
	(−3.03)



	Income
	−0.385 ***
	−0.377 ***
	−0.366 ***
	−0.396 ***



	
	(−25.47)
	(−24.25)
	(−15.86)
	(−18.06)



	Duality
	0.114 ***
	0.116 ***
	−0.070
	0.159 ***



	
	(−4.12)
	(−4.16)
	(−1.37)
	(−5.00)



	TMT Size
	0.007
	0.008 *
	0.014 *
	0.005



	
	(−1.41)
	(−1.71)
	(−1.91)
	(−0.78)



	TMT Hold
	−1.179 ***
	−1.171 ***
	4.137 ***
	−1.232 ***



	
	(−13.77)
	(−13.66)
	(−2.88)
	(−13.15)



	Top 1
	0.343 ***
	0.340 ***
	0.322 ***
	0.349 ***



	
	(−4.44)
	(−4.40)
	(−2.82)
	(−3.39)



	Board
	0.003
	0.002
	0.010
	−0.010



	
	(−0.37)
	(−0.29)
	(−0.90)
	(−0.86)



	Independence
	0.780 ***
	0.763 ***
	0.651*
	0.602**



	
	(−3.48)
	(−3.40)
	(−1.93)
	(−2.04)



	PC
	−0.050**
	−0.051**
	−0.006
	−0.073 ***



	
	(−2.26)
	(−2.32)
	(−0.17)
	(−2.67)



	RD
	10.510 ***
	10.920 ***
	5.717 ***
	12.710 ***



	
	(−12.14)
	(−12.18)
	(−4.16)
	(−11.28)



	Aca TMT
	0.211**
	0.323 ***
	0.641 ***
	0.151



	
	(−2.50)
	(−3.11)
	(−3.57)
	(−1.19)



	GI
	
	0.004
	0.069**
	−0.035



	
	
	(−0.19)
	(−2.01)
	(−1.26)



	Aca TMT ×
	
	−0.170**
	−0.316**
	−0.081



	GI
	
	(−2.38)
	(−2.56)
	(−0.91)



	Year
	Yes
	Yes
	Yes
	Yes



	Industry
	Yes
	Yes
	Yes
	Yes



	Constant
	9.591 ***
	9.399 ***
	9.431 ***
	9.764 ***



	
	(−32.77)
	(−31.2)
	(−21.41)
	(−21.62)



	Adjusted R2
	0.3730
	0.3731
	0.3892
	0.3702



	F-test (R2 change)
	——
	4.66**
	——
	——



	Observations
	9864
	9864
	2945
	6919







Robust standard errors in parentheses. *** p < 0.01; ** p < 0.05; * p < 0.1.
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