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Abstract

:

Ecological environment issues put forward higher requirements for enterprises to undertake environmental responsibility. Therefore, how to encourage employees’ green innovation behavior (EGIB) is of great significance for enterprises to practice green development. Based on the social exchange theory, this study constructs a moderating mediation model to explain the influence of environmentally specific transformational leadership (ESTL) on EGIB, in which green organization identity (GOI) and environmental commitment (EC) are used as mediators and the supervisor’s organizational embodiment (SOE) is used as a moderator. Data collected from 297 employees of the manufacturing industry in China are used for empirical analysis. Results show that (a) ESTL positively affects EGIB, (b) both GOI and EC mediate the positive relationship between ESTL and EGIB, (c) the path of GOI—EC mediates the positive relationship between ESTL and EGIB, and (d) SOE positively moderates the indirect effect of ESTL on EGIB through GOI and EC, and SOE moderates the indirect effect of ESTL on EGIB through the path of GOI—EC. Theoretical contributions, practical implications, and future research are also discussed.
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1. Introduction


Increased environmental pressures from society and the market in recent times, as well as modern regulations and laws, have enhanced enterprises’ awareness of handling environmental issues, including the manufacturing industry—one of the main bodies of the real economy. Accordingly, enterprises have realized the importance of engaging in green innovation which refers to software or hardware innovation related to green processes or products, including the innovation in technologies that are involved in green product designs, energy-saving, pollution-prevention, waste recycling, or corporate environmental management so as to enhance environmental performance to satisfy the requirement of environmental protection [1,2]. Enterprises that advocate green innovation can make efficient use of resources and gain a better enterprise image and market share [3]. In other words, enterprises can gain an advantage over other enterprises in green competitiveness in an increasingly innovative environment [4,5,6]. Therefore, it is urgent for enterprises to practice green innovation. As is known to all, the key to enterprise innovation lies in its employees, employees’ green innovation behavior (EGIB), which refers to employees’ behavior of putting forward new ideas, adopting new methods, or introducing new technologies in improving environmental protection to promote the green innovation of enterprise. Exploring how to stimulate EGIB has increasingly become an important topic in the field of green innovation research [7,8].



Many organizational scholars have investigated employee green behavior, which is defined as the behavior that contributes to or impairs environmental sustainability in the working environment [9]. However, research on EGIB has been few. Different from employees’ green behavior, EGIB is a type of employee innovation behavior that emphasizes employees’ innovative behavior aimed at environmental protection. Among several possible antecedents, leadership has been identified as a vital driver of employee innovation behavior. Transformational leadership is described as a process in which leaders play an ideal role model, inspiring and encouraging innovative work behavior, providing inspiring motivation, and participating in supporting and guiding followers to achieve the common vision and goals of the organization [10]. Transformational leadership is considered to be a particularly effective way to stimulate employees’ innovative behavior [11,12,13] because transformational leadership theory emphasizes that encouraging innovation is the core leadership function [14]. Following the transformational leadership concept, Chen and Chang (2013) put forward the concept of green transformational leadership and defined it as the behaviors of leaders who motivate followers to achieve environmental goals and inspire followers to perform beyond expected levels of environmental performance [5]. Robertson (2018) developed green transformational leadership and further put forward environmentally specific transformational leadership (ESTL), which refers to a type of transformational leadership that focused on influencing corporate environmental responsibility [15]. ESTL can stimulate the members of the organization to achieve environmental protection goals and encourage them to achieve green performance beyond the expected level [16]. Although some studies have confirmed that ESTL influences team pro-environmental behaviors through green human resource management practices at the team level [17], the research on how and when ESTL affects EGIB is not sufficient.



To fill in the preceding gaps, this study introduces both employees’ green organization identity (GOI) and employees’ environmental commitment (EC) as mediators to explore how ESTL affects ECIB. Social exchange theory holds that employees will maintain the exchange relationship with others under the expectation of return. This reciprocity principle, which social exchange theory emphasizes, promotes the emergence of exchange. When leaders care about the environment and personally practice environmental protection practices, it helps to improve employees’ GOI and stimulate employees’ EC. According to social exchange theory, first, ESTL can enhance employees’ GOI which helps employees to understand organizational goals better and enhance their GOI, which leads to EGIB [18]. Second, ESTL can motivate employees’ EC by articulating a vision that elevates employees’ confidence and expectations [19]; EC significantly enhances individual attitudes toward the environment, thus improving EGIB [20]. Third, as employees’ GOI is enhanced, it will lead to employees’ EC which enables employees to exhibit green innovation behaviors at work [21]. Thus, ESTL also indirectly affects EGIB via the path of GOI-EC. In addition, SOE refers to employees’ perception of the extent to which their leader shares the values and norms of their organization, SOE also reflects the degree to which employees equate leaders with the organization. A leader who is perceived to embody the characteristics of the organization is more likely to affect employees’ attitudes towards the organization. Thus, SOE may moderate the relationship between ESTL and GOI and the relationship between ESTL and EC.



To sum up, based on the social exchange theory, this study explores the mechanism of ESTL on EGIB in which GOI and EC are used as mediators and SOE is used as a moderator. This study has the following contributions. First, this study contributes to the EGIB literature by revealing the relationship between ESTL and EGIB. Although some previous research has examined the relationship between ESTL and team pro-environmental behaviors [19], little literature focused on the effect of ESTL on EGIB. Second, this study contributes to the mediating effect of how ESTL affects EGIB. Based on cognition and affection perspectives, this study explores the mediating role of GOI and EG between ESTL and EGIB. Third, this study explores the moderating role of SOE on the indirect effect of ESTL on EGIB via GOI and EG. Thus, this study also broadens the boundary condition of the influence of ESTL on EGIB.




2. Literature Review and Hypotheses


2.1. ESTL and EGIB


ESTL is defined as a manifestation of transformational leadership in which the leadership behaviors are focused on encouraging pro-environmental initiatives and green behaviors [16]. ESTL includes four behaviors: environmentally inspirational motivation, environmentally idealized influence, environmentally individualized consideration, and environmentally intellectual stimulation [16]. Specifically, environmental inspirational motivation refers to leaders sincerely encouraging their subordinates to go beyond their self-interests and to strive for a common vision of environmental protection. Environmental idealized influence refers to leaders actually engaging in environmental protection actions so as to set an environmental protection example to be followed. Environmental individualized consideration refers to leaders establishing close relationships with their subordinates so that they can help subordinates to develop environmental protection skills. Environmental intellectual stimulation refers to leaders stimulating subordinates to take innovation and to deal with environmental problems in novel ways [17]. Green innovation refers to the introduction of any new or improved product (service), process, marketing solution, or organizational change that reduces the use of natural resources (including energy, materials, land, and water) and decreases the release of harmful substances across the whole life cycle of the product [22]. EGIB is defined as the measures of the employee in the development, application, or introduction of new ideas, as well as the ecologically specified sustainability targets [23,24].



ESTL, which emphasizes setting a green vision for employees, can drive EGIB. Specifically, leaders can guide employees to contribute to EGIB in the work through environmentally inspirational motivation, environmentally idealized influence, environmentally individualized consideration, and environmentally intellectual stimulation. First, leaders inspire employees to overcome psychological setbacks and external obstacles through their own passion and optimism and inspire their enthusiasm for green innovation [25]. Second, leaders actually engage in environmental protection actions, which makes employees more likely to follow the leaders and embrace green innovation. Third, leaders encourage employees to think independently and challenge some outdated environmental management practices. By doing this, leaders stimulate employees’ green innovation initiatives and give them the opportunity to challenge conventional thinking. Fourth, leaders attach importance to employees’ ability and contribution to environmental protection, help subordinates develop environmental protection skills, and guide employees to solve environmental problems in innovative ways. ESTL makes employees feel that leaders encourage EGIB, and EGIB can enable employees to obtain the affirmation of leaders and other material and spiritual rewards [26]. Hence, we put forward the following hypothesis:



Hypothesis 1 (H1).

ESTL is positively related to EGIB.






2.2. GOI as a Mediator on the Relationship between ESTL and EGIB


From the perspective of cognition, organizational identity is an individual’s cognitive process of the feeling of membership and belonging in an organization which reflects the consistency of the individual and organization in value [27]. Organizational members, especially leaders, can modify their interpretations or promote new conceptualizations that would reshape organizational identity when environmental changes occur [28,29]. GOI is defined as an explanatory scheme for environmental management and environmental protection constructed by members collectively to provide meaning to their behaviors, which reflects the extent to which employees perceive the internalization of their values and goals [30].



Social exchange theory holds that employees will maintain the exchange relationship with others under the expectation of return. This reciprocity principle, which social exchange theory emphasizes, promotes the emergence of exchange. According to social exchange theory, ESTL can enhance employees’ GOI which stimulates EGIB. To be specific, first, leaders can show pro-environmental behavior which will set an example of environmental protection for their employees and lead to employees having a more positive attitude towards the environmental protection of the organization [31]. Second, leaders provide employees with a vision of environmental protection through their passion and optimism for environmental protection and train employees to shift their attention to the long-term development of the organization and nature. Third, leaders can encourage employees to have more sense of responsibility and think about the environment by linking subordinates’ values with work values, so as to stimulate employees’ GOI. Finally, leaders can build a good relationship with their employees to increase their attention to environmental protection and make employees feel positive about environmental management [32]. In general, ESTL can gradually influence the attitude of employees to deal with environmental problems, improve their enthusiasm for environmental protection, and thus achieve the effect of improving employees’ GOI.



As a conscious and planned innovation behavior, EGIB requires employees’ identification with green development and green innovation intention so that they can exhibit such behaviors at work. Firstly, GOI provides an incentive for employees to carry out green innovation behaviors. This incentive is a kind of deep internal stimulation and can effectively maintain the long-term relationship between employees and the organization. Second, when employees agree with the organization’s environmental management, they will think their interests are consistent with the organizations’ interests. Thus, employees will make effort to pursue environmental benefits for the organization and actively provide the organization with improving environmental protection suggestions and innovative ideas. In addition, some scholars point out that employees’ organizational identity will promote their work innovation and proactive responsible behavior [33]. Therefore, this study concluded that when employees have a high GOI, they are more willing to actively display green innovation behaviors. Following the above discussion, it can be seen that ESTL conveys the company’s environmental goals to employees, arouses their passion for environmental protection, and makes employees’ awareness of environmental protection consistent with the organization. Employees then better understand and identify with green innovation behaviors at work so as to actively show green innovative behaviors for the green development of the organization [34]. Thus, we developed the following hypothesis:



Hypothesis 2 (H2).

GOI mediates the relationship between ESTL and EGIB.






2.3. EC as a Mediator between ESTL and EGIB


Commitment is a spontaneous sense of responsibility for goals based on psychological attachment and the internalization of organizational goals and values [35,36,37,38]. Whether or not individuals feel ‘‘close’’ or ‘‘connected’’ to nature, they are interdependent with nature in the sense that the well-being of nature can affect the well-being of individuals (and vice versa). EC is defined as a psychological state of individuals which denotes both a sense of attachment and responsibility to environmental issues in the workplace [39].



ESTL pays attention to environmental issues and encourages employees to protect the environment; if employees are more likely to experience the value and significance of the green development, then employees’ EG will be enhanced [37]. First, leaders with ESTL actively show green preference and set an example of environmental protection for their subordinates, which will enhance subordinates’ EC and increase their understanding of the willingness to pursue green goals. Second, leaders with ESTL take the well-being of nature as their pursuit and face environmental problems with an optimistic spirit. By doing this, leaders will reshape employees’ views of nature and cultivate their green enthusiasm so as to promote employees to work for the long-term development of the organization and nature. Third, leaders with ESTL encourage employees to think independently, challenge outdated environmental management practices, and solve environmental problems in innovative ways to improve employees’ green participation [38] so that employees can learn abundant information about the workplace environment and the ecological status. In this way, employees will be more aware of the impact of corporate activities on the environment and have a higher sense of responsibility to protect the environment. Lastly, leaders can attach importance to employees’ ability and contribution to environmental protection and help them develop environmental protection skills which can enhance employees’ willingness and responsibility to solve environmental problems.



Employees with a high level of EC, are more willing to work deeply to solve environmental problems and develop new skills. First, commitment provides direction for individuals’ behavior and significantly promotes the achievement of overall goals through self-interest beyond the individual. Individuals who are committed to the environment will be likely to move beyond self-interest and act with the well-being of the environment in mind. Second, employees with higher EC have a higher green tendency and will prioritize the benefit maximization of the natural environment [39]. Thus, when employees with higher EC face the choice of environmental protection, they will have a clearer order of multiple values, that is, the value of environmental protection will be more important. This feeling will stimulate an internal motivation which makes them more willing to make efforts for the environment [37]. In addition, some scholars have also shown that EC can predict employees’ engagement in environmental behavior, including EGIB [40]. In conclusion, ESTL stimulates employees’ EC, which leads to EGIB. Therefore, this study brings forth the following hypothesis:



Hypothesis 3 (H3).

EC mediates the relationship between ESTL and EGIB.






2.4. The Serial Mediating Effect of GOI—EC between ESTL and EGIB


GOI is cognition that reflects the consistency of the individual and organization in value on environmental protection [41], while EC represents a psychological state that denotes both a sense of attachment and responsibility to environmental issues in the workplace [37]. Just as an organizational identity could influence organization commitment [42], we can conduct that GOI is positively related to EC, and further, there may be a serial mediation effect of GOI and EC between the relationship of ESTL on EGIB.



First, leaders tilt their values and behavioral preferences towards green and guide and encourage employees to carry out green behaviors. These increasingly positive environmental signals will lead employees to have a deeper understanding of their significance to the realization of the green goals of the organization so as to understand what they do at work. Second, employees with a high GOI will realize the closer connection between themself and the natural environment, thus they will show more EC [24]. Third, a stronger sense of identity and commitment usually implies a solid incentive to engage in work and perform well, as well as loyalty to the status quo and some degree of compliance and adherence to established practices [43,44]. In other words, employees with a higher GOI and EC are more willing to consciously generate or introduce novel ideas in order to achieve a higher level of environmentally sustainable development when making pro-environment behavior choices. Consequently, the following hypothesis is proposed:



Hypothesis 4 (H4).

ESTL indirectly positively relates to EGIB through the mediating path of GOI—EC.






2.5. Moderating Role of SOE


SOE refers to employees’ perception of the extent to which their leader shares the values and norms of their organization, which reflects the degree to which employees equate leaders with the organization [45] (Figure 1). A leader who is perceived to embody the characteristics of the organization is more likely to affect employees’ attitudes towards the organization [45]. In practice, not all employees regard the leader as an agent of the organization and there are differences among employees in the degree of this recognition. Employees, who perceived a high SOE tend to view their supervisor as having values, motives, and objectives that may vary in similarity with those of the organization. Accordingly, they will view a compliment or criticism from the supervisor as a compliment from the organization, and regard supervisors’ statements on goals and objectives of the organization as accurate and definitive. In contrast, employees, who perceived a low SOE, tend to view that the supervisor acting more on his or her own behalf and that the employee’s relationship with the supervisor is less of a guide to the exchange relationship with the organization. Accordingly, they will regard a compliment or criticism from the supervisor as coming primarily from the supervisor rather than the organization and consider the supervisor’s statement of organizational goals and performance instructions as unclear [45]. Therefore, SOE can connect the relationship among leaders, employees, and organizations, and provide a more accurate interpretation of how the relationship between leaders and employees is transmitted to affect the relationship between employees and organizations. Eisenberger et al. (2010) further proved that higher leader SOE facilitates the generalization of followers’ feelings and attitudes towards their leader to the organization, by showing that high levels of SOE are necessary to translate a high-quality relationship with the leader into higher organizational commitment [45]. Costa et al. (2021) argued that SOE positively moderates the relationship between ethical leadership and employees’ organizational identity [46].



Following these theoretical propositions and empirical evidence, we can infer that an important boundary condition on the influence of ESTL on GOI and EC is SOE. When the SOE perceived by an employee is high, the employee will regard the leaders’ statement of the green target as the willingness of the organization, which can effectively improve employees’ GOI and EC. On the contrary, when the SOE perceived by an employee is low, the employee may not view leaders’ statement of the green target as the willingness of the organization, thus the positive influence of ESTL on GOI and EC will be weakened. Consequently, the following hypotheses are proposed:



Hypothesis 5a (H5a).

SOE moderates the relationship between ESTL and GOI, such that the positive relation is stronger when SOE is higher.





Hypothesis 6a (H6a).

SOE moderates the relationship between ESTL and EC, such that the positive relation is stronger when SOE is higher.





Furthermore, combining H5a with H2, we suggest a moderated mediation model in which the interaction between ESTL and SOE on GOI leads to higher EGIB. In other words, when with a high-level SOE, employees tend to view that leaders’ concern on environmental protection represents the organization’s attitude toward environmental protection and the positive relationship between ESTL and GOI will be strengthened which in turn promotes employees to make more green innovation behaviors. On the contrary, when with a low-level SOE, employees tend to view that the leader’s green behavior is to seek their own interests rather than pursue the sustainable development of the organization, thus the positive influence of ESTL on EGIB through GOI will be weakened. Meanwhile, combining H6a with H3, we suggest a moderated mediation model in which the interaction between ESTL and SOE is indirectly and positively related to EGIB via EC. Specifically, when with a high-level SOE, employees tend to view that leaders’ concern on environmental protection represents the organization’s attitude toward environmental protection, and the positive relationship between ESTL and EC will be strengthened, which then leads to higher EGIB. On the contrary, when with a low-level SOE, employees may view the leader’s green behavior as “putting on a show” rather than pursuing the sustainable development of the organization, thus the positive influence of ESTL on EGIB via EC will be weakened. Accordingly, we posited the following hypotheses:



Hypothesis 5b (H5b).

SOE moderates the relationship between ESTL and EGIB mediated by GOI, such that the mediating effect is stronger under high SOE than under low SOE.





Hypothesis 6b (H6b).

SOE moderates the relationship between ESTL and EGIB mediated by EC, such that the mediated relationship is stronger under high SOE than under low SOE.





Hypothesis 7 (H7).

SOE moderates the strength of the relationship between ESTL and EGIB mediated by the path of GOI—EC, such that the mediated relationship is stronger under high SOE than under low SOE.







3. Methodology and Measurement


3.1. Data Collection and Sample


To examine the theoretical model, data were collected from employees of enterprises in China’s manufacturing industry. This study selected manufacturing industry enterprises for two reasons: First, China has a massive manufacturing industry. Second, in recent years, China has been committed to green transformation and upgrading the manufacturing industry. We administered a questionnaire from August to September 2021.



This study employed the snowball sampling approach to construct the company sample. First, 350 participants were recruited through the MBA alumni. Second, a private email was sent to all participants several days before the questionnaire survey to explain the research procedure and to emphasize that the survey is for academic research purposes only and under complete confidentiality. Then, the questionnaire link was emailed to 350 participants. A total of 350 electronic questionnaires were collected from the questionnaire survey and invalid questionnaires such as those with irregular answers were eliminated. Finally, 297 samples were used for empirical analysis with a response rate of 84.86%. Table 1 shows the sample description.




3.2. Measures


The variables include ESTL, GOI, EC, EGIB, and SOE. All scale items were originally developed in English and are therefore translated into Chinese with some items modified according to the Chinese context (see Table 2). All items were measured using a five-point Likert scale (1 = strongly disagree, 5 = strongly agree) except for control variables. ESTL is measured with the scale of twelve items developed by Robertson [15]. GOI is measured with a six-item scale developed by Chen [29]. EC is measured with an eight-item scale developed by Raineri et al. [37]. EGIB is measured with a four-item scale developed by Li et al. [8]. SOE is measured with a nine-item scale developed by Eisenberger et al. [45].



In addition, according to existing research, this study selected gender, age, education level, enterprise size, position, years of working, and industry as the control variables. Thus, this study controlled for employee gender (1 = male, 2 = female), age (1 = under 25 years, 2 = 26–30 years, 3 = 31–40 years, 4 = 41–50 years; and 5 = over 51 years), education level (1 = senior high school or below, 2 = junior college, 3 = bachelor, and 4 = postgraduate), enterprise size (1 = large enterprises, 2= medium-sized enterprises, and 3 = small enterprises), position (1 = financial position, 2 = productive position, 3 = sales position, 4 = management position, and 5 = technical position), years of working (1 = less than 1 year, 2 = between 1 and 5 years, 3 = between 5 and 15 years, 4 = between 15 and 30 year, and 5 = more than 30 years), and industry, which mainly included 17 manufacturing industries (see Table 1).




3.3. Data Analysis


This study used SPSS 23.0 and Mplus 8.0 to analyze the data. First, SPSS 23.0 was used to test the reliability of variables in the theoretical model and conduct descriptive statistics and correlation analysis. Second, Mplus 8.0 was used to conduct confirmatory factor analysis (CFA) and the common method variance test (CMV). Third, Mplus 8.0 was used to conduct a path analysis and aggregation analysis.





4. Results


4.1. Reliability and Validity Test


To test reliability, SPSS 23.0 was used to calculate Cronbach’s α coefficient, and the results are shown in Table 3. The Cronbach’s α coefficients of all variables were greater than 0.7, indicating that the questionnaire had good reliability.



As shown in Table 3, the factor loading values of all variables were greater than 0.6, and the average variance extracted (AVE) values of all variables were greater than 0.5, indicating that the questionnaire had a good aggregation validity. In addition, as shown in Table 4, the square root value of AVE for each latent variable is greater than the correlation of all the remaining constructs in the row and column in which it is located. Consequently, the structure has appropriate discriminant validity. Furthermore, Mplus 8.0 was used to carry out confirmatory factor analysis (CFA). Compared with competition models, the theoretical five-factor model (ESTL, GOI, EC, EGIB, and SOE) had a better fit to the data (χ2/df = 1.936, RMSEA = 0.056, CFI = 0.923, TLI = 0.917, SRMR = 0.044) (see Table 5), The results of CFA showed that the theoretical five-factor model had satisfactory discriminant validity.




4.2. Common Method Variance Test


Although the anonymous measurement method was used to reduce common method variance in the data collection process, common method variance may occur. The reason was that all variables were measured by individual self-evaluation and that the same survey object provided all items in each questionnaire. Thus, the Harman single-factor test was used to judge the existence of common method variance. One factor solution in exploratory factor analysis indicated that it explained only 34.08% (<50%) of the loading, which proved the absence of common method variance [47].




4.3. Descriptive Statistics and Correlation Analysis


The mean, standard deviation, and correlation coefficient of the main variables in this study are shown in Table 4. It can be seen from Table 4 that ESTL has a significant positive correlation with EGIB (r = 0.680, p < 0.01); ESTL has a significant positive correlation with GOI (r = 0.528, p < 0.01); ESTL and EC are significantly positively correlated (r = 0.572, p < 0.01); GOI and EC are significantly positively correlated (r = 0.670, p < 0.01); GOI and EGIB are significantly positively correlated (r = 0.680, p < 0.01); and EC is significantly positively correlated with EGIB (r = 0.684, p < 0.01). The results of correlation analysis initially verifies the research hypotheses.




4.4. Hypotheses Testing


In this study, we used the Bootstrap method by the Mplus 8.0 to test the hypotheses; Table 6, Table 7 and Table 8 show the results.



4.4.1. Direct Effect


H1 argues that ESTL positively relates to EGIB. In Table 6, the total effect coefficient of ESTL on EGIB is significant (β = 0.718, p < 0.001). Furthermore, the 5000 bootstrap sampling shows that the distribution of the product of coefficients’ 95% CI is {0.614, 0.825} (excluding zero). Thus, H1 is supported.




4.4.2. Mediating Effect Tests


H2 argues that ESTL indirectly affects EGIB through GOI. In Table 6, the indirect effect of GOI is significant (β = 0.157, p < 0.01), and the 5000 bootstrap sampling shows that the distribution of the product of coefficients’ 95% CI is {0.065, 0.277} (excluding zero). H2 consequently receives support. H3 argues that ESTL indirectly affects EGIB through EC. In Table 6, the indirect effect of EC is significant (β = 0.083, p < 0.05), and the 5000 bootstrap sampling shows that the distribution of the product of coefficients’ 95% CI is {0.029, 0.157} (excluding zero). H3 consequently receives support. EC is proved to play a mediating role in the relationship between ESTL and EGIB.



H4 argues that the path GOI—EC mediates the positive relationship between ESTL and EGIB. In Table 6, the indirect effect of “ESTL→GOI→EC→EGIB” is significant (β = 0.124, p < 0.001), and the 5000 bootstrap sampling shows the distribution of the product of coefficients 95% CI is {0.077, 0.188} (excluding zero). H4 consequently receives support. ESTL indirectly positively relates to EGIB through the mediating path of GOI—EC.




4.4.3. Moderating Effect Tests


Table 7 and Table 8 show the results of moderating effect tests. H5a argues that SOE moderates the relationship between ESTL and GOI. In Table 7, the path coefficient from the interaction of ESTL and SOE to GOI is 0.147 (p < 0.01), indicating that SOE can effectively enhance the positive impact of ESTL on GOI, and H5a is verified. H6a argues that SOE moderates the relationship between ESTL and EC. In Table 7, the path coefficient from interaction terms of ESTL and SOE to EC is 0.127 (p < 0.01), indicating that SOE can effectively enhance the positive impact of ESTL on EC, and H6a is verified. In order to display the moderating effect more intuitively, the moderating effect diagram is drawn by combining the representative leadership organization with (M − 1SD) and (M + 1SD) respectively, as shown in Figure 2 and Figure 3. It can be seen from Figure 2 and Figure 3 that when the SOE is at a high level, the effect of ESTL on GOI and EC is enhanced. When the SOE is at a low level, the effect of ESTL on GOI and EC is weakened, and H5a and H6a are further verified.



H5b argues that SOE moderates the strength of the relationship between ESTL and EGIB mediated by GOI. In Table 8, when the SOE is lower than 1 standard deviation, the mediating effect of ESTL on EGIB through GOI is 0.121(p < 0.05), and the product of coefficients’ 95% CI is {0.045, 0.228}. When the SOE is higher than 1 standard deviation, the mediating effect value of ESTL on EGIB through GOI is 0.194, and the product of coefficients’ 95% CI is {0.082, 0.337} (excluding zero). There is a significant difference between the two effects. The effect value is 0.073 (p < 0.05), and the product of coefficients’ 95% CI is {0.018, 0.161} (excluding zero), H5b is verified.



H6b argues that SOE moderates the relationship between ESTL and EC. In Table 8, when the SOE is lower than 1 standard deviation, the mediating effect of ESTL on EGIB through environmental commitment is 0.064 (p < 0.1), and the product of coefficients’ 95% CI is {−0.001, 0.142}. When the SOE is higher than 1 standard deviation, the mediating effect of ESTL on EGIB through EC is 0.165 (p < 0.01), and the product of coefficients’ 95% CI was {0.095, 0.165}. The difference between the two effects was significant. The effect value is 0.101 and the product of coefficients’ 95% CI is {0.026, 0.209} (excluding zero). H6b is verified.



H7 argues that SOE moderates the strength of the relationship between ESTL and EGIB mediated by GOI and EC. In Table 8, when the SOE is lower than 1 standard deviation, the serial mediating effect of ESTL on EGIB through the path GOI—EC is 0.076 (p < 0.01), and the product of coefficients’95% CI is {0.073, 0.188} (excluding zero). When the SOE is higher than 1 standard deviation, the serial mediating effect is 0.122 (p < 0.01), and the product of coefficients’ 95% CI is {0.114, 0.259} (excluding zero). The difference between the two effects is significant. The mediating effect value is 0.046 (p < 0.05), and the product of coefficients’ 95% CI is {0.015, 0.095} (excluding zero). H7 is verified.






5. Conclusions and Implications


5.1. Research Conclusions


Based on the social exchange theory, this study constructed a moderated serial-mediation model to explore how and when ESTL impact EGIB. The empirical research results are shown in Table 9.



First, ESTL positively relates to EGIB. When employees perceive that their leaders are pro-environment, they will think that their leaders idealize influence, environmentally inspirational motivation, environmentally intellectual stimulation, and environmentally individualized consideration, which are more likely to inspire employees to break traditional working thinking and solve environmental problems in innovative ways.



Second, both GOI and EC play mediating roles in the positive relationship between ESTL and EGIB. The results reveal that ESTL influences employees’ awareness of environmental issues and enhances their sense of responsibility for the environment. Employees will then actively exhibit green innovation behavior consistent with GOI and EC. Furthermore, this study also found that the indirect effect of ESTL on EGIB via EC is lower than via GOI.



Third, ESTL has a positive impact on EGIB through the path of GOI-EC. In other words, by delivering green values and environmental goals to the members of the organization, environmental transformational leaders can improve employees’ recognition of the environmental goals of the organization, thus promoting employees’ commitment to ecology and sustainability and exhibiting EGIB.



Finally, SOE positively moderates the effect of ESTL on GOI and EC and positively moderates the mediating effect of GOI and EC on the relationship between ESTL and EGIB. Employees with a high-level SOE tend to view that leaders’ concern on environmental protection represents the organization’s attitude toward environmental protection, and the positive relationship between ESTL and GOI will be strengthened, which in turn promotes employees to make more green innovation behaviors. Meanwhile, the positive relationship between ESTL and EC will be strengthened too, which then leads to higher EGIB.




5.2. Theoretical Contributions


This study contributes to the literature from several aspects. First, previous studies on green innovation tend to focus on the organization level [16,17,48], but pay little attention to green innovation behavior at the employee level. Although Li et al. (2019) discussed EGIB and provided evidence on the mechanism of how both endogenous attitude and exogenous attitude drive employees to make green innovation behavior [8]. However, little literature focused on the relationship between ESTL and EGIB. This study introduces ESTL and makes an in-depth analysis of the influence of ESTL on EGIB so as to enrich the theoretical research on EGIB.



Second, this study extends the understanding of the mediating mechanism of ESTL on EGIB. A few studies have investigated the mediating role of GOI between the relationship of ESTL and EGIB [33], but there is little attention paid to the mediating role of EC. Based on the social exchange theory, the mediating roles of GOI and EC between ESTL and EGIB are verified. On the one hand, from the cognition perspective, ESTL can enhance employees’ GOI which helps employees to better understand organizational goals and enhance their GOI, which leads to EGIB. On the other hand, from the affection perspective, ESTL can motivate employees’ EC by articulating a vision that elevates employees’ confidence and expectations, and EC significantly enhances individual attitude toward the environment and then improves EGIB. In addition, this study further verifies the serial mediating role of the path GOI—EC in the influence mechanism of ESTL and EGIB. It is helpful to further reveal the influence mechanism of ESTL and EGIB.



Third, this study finds SOE exerting a moderating effect on the link of ESTL to GOI as well as the link of ESTL to EC. SOE reflects the degree to which employees equate the leader with the organization, including the perception of shared characteristics and the perception of shared experience. Different employees have different views in whether regarding the leader as an agent of the organization. When the SOE perceived by an employee is high, the employee will regard the leaders’ statement of the green target as the willingness of the organization, which can effectively improve employees’ GOI and EC. Therefore, this study extends the research of the boundary conditions under which the mediating effects of GOI and EC are strong or weak. Furthermore, most of the existing studies focus on the SOE in the conventional work situation, but there are few studies on SOE in the environmental protection situation. This study verified the moderating role of SOE in the process of ESTL effect on GOI and EC, which enriches the research on SOE.




5.3. Management Implications


In order to realize the transformation from the economic development model of enterprises to the mode of high efficiency, low energy consumption, and low emissions, enterprises must put forward higher requirements on the green management ability of leaders and the green innovation behavior of employees. Based on the theoretical model and empirical research results, this study provides management implications for enterprises to promote EGIB and improve the green innovation ability of enterprises.



First, enterprises should focus on cultivating ESTL. Specifically, the enterprise should improve the environmental protection knowledge and skills of the leaders through training so that leaders can set the environmental protection example for employees. In addition, enterprises should guide leaders to advocate and encourage EGIB and create an environment for green innovation. Moreover, enterprises should encourage leaders to pay more attention to the green development of employees and set personalized green training programs for employees so as to maximize the stimulation of EGIB.



Second, leaders should focus on employees’ recognition of the organization’s environmental goals and green values and commit themselves to make employees clear about their environmental responsibilities, which can improve employees’ GOI and EC and stimulate EGIB.



Third, leaders should shape the green value that the green development of the organization is paramount and maintain the characteristics consistent with the green development of the organization in daily behaviors and norms. Leaders can improve the effectiveness of ESTL and finally realize the green transformation of enterprises by making efforts to establish a community of organization, which can ultimately realize the green transformation of enterprises.




5.4. Research Limitations and Future Prospects


First, the interpretation of the results may be limited by the fact that our respondents worked in China; our results may have been affected by China’s unique political, economic, business, and cultural environment. Further, respondents came from the manufacturing industry, these samples may not be representative of the broader population of organizations. We suggest that future research should consider broader samples to explore the impact of ESTL on EGIB.



Second, all variables’ scales are reported by the same respondents, which meant that a common method variance may be a potential problem. We used the Harman single-factor test to evaluate whether the common method bias had serious effects and found that it did not have a serious impact on this study. However, for future research, we suggest collecting data from different sources of information to reduce the likelihood of common method variance. Thus, we further encourage future researchers to take multiple steps to reduce the threat of common method variance. Researchers can collect data on EGIB with non-self-report measures, that is to say, employees’ green innovation behavior can be collected from their superiors. Additionally, researchers can collect data at three different points in time [49]. For instance, data on ESTL and SOE collected at Time 1, GOI and EG collected at Time 2, and EGIB collected at Time 3.
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Figure 1. Research framework. 
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Figure 2. Moderating Effect of SOE on the ESTL and GOI. 
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Figure 3. Moderating Effect of SOE on the ESTL and EC. 
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Table 1. Sample description.
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Measure

	
Items

	
Frequency

	
Ratio

	
Measure

	
Items

	
Frequency

	
Ratio






	
Gender

	
Male

	
138

	
46.50%

	
Enterprise size

	
Large enterprises

	
70

	
23.6%




	
Female

	
159

	
53.50%

	
Medium-sized enterprises

	
133

	
44.8%




	
Age

	
25 years old and below

	
50

	
16.8%

	
Small enterprises

	
94

	
31.6%




	
26–30 years old

	
85

	
29.6%

	
Industry

	
Transportation equipment

	
43

	
14.5%




	
31–40 years old

	
86

	
29.0%

	
Electronic equipment

	
41

	
13.8%




	
41–50 years old

	
42

	
14.1%

	
Office equipment

	
6

	
2.0%




	
51 years old and above

	
34

	
11.4%

	
Food

	
27

	
9.0%




	
Education

	
High school education and below

	
46

	
15.5%

	
Textile

	
26

	
8.8%




	
Junior college

	
47

	
15.8%

	
Wood processing

	
7

	
2.4%




	
Undergraduate education

	
175

	
58.9%

	
Entertainment supplies

	
23

	
7.7%




	
Postgraduate education

	
29

	
9.8%

	
Oil processing

	
5

	
1.7%




	
Positions

	
Financial position

	
13

	
4.4%

	
Pharmaceutical

	
3

	
1.0%




	
Productive position

	
45

	
15.2%

	
Chemical products

	
10

	
3.4%




	
Sales position

	
27

	
9.1%

	
Nonmetallic mineral

	
4

	
1.3%




	
Management position

	
35

	
11.8%

	
Metal products

	
7

	
2.4%




	
Technical position

	
94

	
31.6%

	
Smelting and calendering processing

	
5

	
1.7%




	
Years of working

	
Less than 1 year

	
25

	
8.4%

	
General equipment

	
15

	
5.1%




	
Between 1and 5 years

	
82

	
27.6%

	
Special equipment

	
7

	
2.4%




	
Between 5 and 15 years

	
112

	
37.7%

	
Tobacco

	
7

	
2.4%




	
Between 15 and 30 years

	
51

	
17.2%

	
Electrical machinery

	
61

	
20.5%




	
More than 30 years

	
27

	
9.1%

	

	

	

	











[image: Table] 





Table 2. Items for measurement.
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Variable

	
Item No.

	
Item Content






	
ESTL

	
ESTL1

	
My leader is a model in environmental protection.




	
ESTL2

	
My leader inspires me to work in a pro-environmentally way.




	
ESTL3

	
My leader commitments to improving the environmental performance of our organization.




	
ESTL4

	
My leader encourages me to deal with environmental issues in different ways.




	
ESTL5

	
My leader is concerned about the natural environment.




	
ESTL6

	
My leader is willing to adopt ideas on how to improve the organization’s environmental performance.




	
ESTL7

	
My leader believes in my ability to improve the environmental performance of our organization.




	
ESTL8

	
My leader pays attention to my contributions to the environmental performance of our organization.




	
ESTL9

	
My leader spends time developing my skills to improve the environmental performance of our organization.




	
ESTL10

	
My leader is keen to improve the future state of the natural environment.




	
ESTL11

	
My leader encourages me to think creatively about how to improve the environmental performance of our organization.




	
ESTL12

	
My leader is optimistic about the future environmental performance of the organization.




	
GOI

	
GOI1

	
I am proud of our organization’s history in environmental management and protection.




	
GOI2

	
I am proud of our organization’s environmental objectives and missions.




	
GOI3

	
I think our organization maintains an important position in environmental management and protection.




	
GOI4

	
I think that our organization has set well-defined environmental objectives and missions.




	
GOI5

	
I am knowledgeable about our organization’s environmental culture.




	
GOI6

	
I think our organization has paid great attention to environmental management and protection.




	
EC

	
EC1

	
I really care about the environmental issues of our organization.




	
EC2

	
I would feel guilty about not supporting the environmental efforts of our organization.




	
EC3

	
Our organization’s concern for the environment means a lot to me.




	
EC4

	
I feel responsible for supporting our organization’s environmental protection work.




	
EC5

	
I really feel that our organization’s environmental problems are my own.




	
EC6

	
I am very concerned about the environmental concern of our organization.




	
EC7

	
I think I have the obligation to support our organization’s environmental protection work.




	
EC8

	
I attach great importance to the environmental protection work of our organization.




	
EGIB

	
EGIB1

	
I will actively participate in the development/production of green products.




	
EGIB2

	
In product design, I will try my best to reduce the possible harm to users.




	
EGIB3

	
I will strive to eliminate technical risks and reduce material waste in product production.




	
EGIB4

	
I have already started working on product development/production by following “green” standards.




	
SOE

	
SOE1

	
When my leader encourages me, I believe our organization is encouraging me.




	
SOE2

	
When my leader is pleased with my work, I feel our organization is pleased.




	
SOE3

	
When my leader compliments me, it is the same as our organization complimenting me.




	
SOE4

	
When my leader pays attention to my efforts, I believe our organization is paying attention to my efforts.




	
SOE5

	
My leader is characteristic of our organization.




	
SOE6

	
My leader and our organization have a lot in common.




	
SOE7

	
When I am evaluated by my leader, it is the same as being evaluated by our organization.




	
SOE8

	
My leader is representative of our organization.




	
SOE9

	
My leader is typical of our organization.
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Table 3. Reliability and validity tests of variables.
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	Constructs
	Load Factor
	Cronbach’s α
	AVE
	CR





	ESTL
	0.670~0.766
	0.931
	0.530
	0.931



	GOI
	0.666~0.749
	0.861
	0.509
	0.861



	EC
	0.661~0.738
	0.888
	0.502
	0.890



	EGIB
	0.687~0.855
	0.872
	0.638
	0.875



	SOE
	0.848~0.900
	0.967
	0.766
	0.967







Note: CR = combination reliability; AVE = average variance extracted.
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Table 4. Descriptive statistics and correlation coefficients of variables.
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12





	1. Sex
	-
	
	
	
	
	
	
	
	
	
	
	



	2. Age
	0.045
	-
	
	
	
	
	
	
	
	
	
	



	3. Education
	−0.182 **
	−0.538 **
	-
	
	
	
	
	
	
	
	
	



	4. Industry
	0.175 **
	−0.007
	−0.102
	-
	
	
	
	
	
	
	
	



	5.Size
	0.056
	0.172 **
	−0.170 **
	−0.162 **
	-
	
	
	
	
	
	
	



	6.Position
	−0.055
	0.169 **
	−0.241 **
	0.055
	0.113
	-
	
	
	
	
	
	



	7.Year
	0.047
	0.857 **
	−0.440 **
	−0.049
	0.244 **
	0.143 *
	-
	
	
	
	
	



	8.ESTL
	−0.046
	0.065
	−0.033
	0.015
	0.073
	−0.186 **
	0.044
	(0.728)
	
	
	
	



	9.GOI
	−0.071
	0.111
	−0.022
	0.033
	0.063
	−0.198 **
	0.087
	0.674 **
	(0.713)
	
	
	



	10.EC
	−0.117 *
	0.103
	−0.032
	−0.002
	0.076
	−0.126 *
	0.046
	0.572 **
	0.670 **
	(0.708)
	
	



	11. EGIB
	−0.093
	−0.045
	0.070
	0.061
	0.023
	−0.208 **
	−0.049
	0.680 **
	0.680 **
	0.684 **
	(0.799)
	



	12.SOE
	0.017
	0.096
	−0.050
	0.123 *
	−0.014
	0.060
	0.080
	−0.148 *
	0.100
	0.200 **
	0.008
	(0.875)



	M
	1.535
	2.748
	2.630
	8.108
	2.081
	4.350
	2.909
	4.025
	3.993
	4.117
	3.925
	3.368



	SD
	0.500
	1.225
	0.861
	6.106
	0.740
	1.553
	1.069
	0.611
	0.570
	0.475
	0.660
	0.905







Note: N = 296; M = mean; SD = standard deviation; ** p < 0.01; * p < 0.05. Values in parentheses are square roots of AVE.













[image: Table] 





Table 5. Confirmatory factor analysis results.
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	Model
	Factor
	χ2/df
	RMSEA
	CFI
	TLI
	SRMR





	Five-factor model
	ESTL, SOE, GOI, EC, EGIB
	1.936
	0.056
	0.923
	0.917
	0.044



	Four-factor model
	ESTL, SOE, GOI + EC, EGIB
	2.193
	0.063
	0.901
	0.895
	0.053



	Three-factor model
	ESTL + SOE, GOI + EC, EGIB
	6.306
	0.134
	0.558
	0.531
	0.182



	Two-factor model
	ESTL + SOE + GOI + EC, EGIB
	7.061
	0.143
	0.493
	0.464
	0.182



	Single-factor model
	ESTL + SOE + GOI + EC + EGIB
	7.250
	0.145
	0.477
	0.448
	0.182







Note: RMSEA = root mean square error of approximation; CFI = comparative fit index; TLI = Tucker-Lewis index.
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Table 6. Bootstrap: the direct effect and the mediating effect.
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Relationship

	
Effect

	
S.E.

	
p-Value

	
Boot95%CI






	
Total Effect

	
ESTL→EGIB

	
0.718

	
0.054

	
0.000

	
{0.614, 0.825}




	
Indirect Effect

	
ESTL→GOI→EGIB

	
0.157

	
0.054

	
0.004

	
{0.065, 0.277}




	
ESTL→EC→EGIB

	
0.083

	
0.032

	
0.011

	
{0.029, 0.157}




	
Direct Effect

	
ESTL→EGIB

	
0.354

	
0.061

	
0.000

	
{0.239, 0.479}




	
Serial Mediating Effect

	
ESTL→GOI→EC→EGIB

	
0.124

	
0.028

	
0.000

	
{0.077, 0.188}
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Table 7. Results for moderation effect analysis.
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	Relationship
	Path Coefficient
	S.E.
	p-Value





	ESTL × SOE→GOI
	0.147 **
	0.055
	0.008



	ESTL × SOE→EC
	0.127 **
	0.047
	0.007







Note: ** p < 0.01; * p < 0.05.
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Table 8. Bootstrap: mediating moderating effect and serial mediating moderating effect.
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Moderator: SOE

	
Relationship

	
Effect

	
S.E.

	
p-Value

	
Boot95%CI






	
Low (−1SD)

	
ESTL→GOI→EGIB

	
0.121

	
0.047

	
0.010

	
{0.045, 0.228}




	
High (+1SD)

	
0.194

	
0.066

	
0.003

	
{0.082, 0.337}




	
Difference

	
0.073

	
0.035

	
0.038

	
{0.018, 0.161}




	
Low (−1SD)

	
ESTL→EC→EGIB

	
0.064

	
0.036

	
0.072

	
{−0.001, 0.142}




	
High (+1SD)

	
0.165

	
0.049

	
0.001

	
{0.095, 0.165}




	
Difference

	
0.101

	
0.046

	
0.030

	
{0.026, 0.209}




	
Low (−1SD)

	
ESTL→GOI→EC→EGIB

	
0.076

	
0.025

	
0.002

	
{0.038, 0.135}




	
High (+1SD)

	
0.122

	
0.031

	
0.000

	
{0.007, 0.196}




	
Difference

	
0.046

	
0.019

	
0.017

	
{0.015, 0.095}
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Table 9. Results of hypotheses.
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	Hypothesis
	Results





	H1. ESTL is positively related to EGIB.
	Supported



	H2. GOI mediates the relationship between ESTL and EGIB.
	Supported



	H3. EC mediates the relationship between ESTL and EGIB.
	Supported



	H4. ESTL indirectly positively relates to EGIB through the mediating path of GOI—EC.
	Supported



	H5a. SOE moderates the relationship between ESTL and GOI, such that the positive relation is stronger when SOE is higher.
	Supported



	H5b. SOE moderates the relationship between ESTL and EGIB mediated by GOI, such that the mediating effect is stronger under high SOE than under low SOE.
	Supported



	H6a. SOE moderates the relationship between ESTL and EC, such that the positive relation is stronger when SOE is higher.
	Supported



	H6b. SOE moderates the relationship between ESTL and EGIB mediated by EC, such that the mediated relationship is stronger under high SOE than under low SOE.
	Supported



	H7. SOE moderates the strength of the relationship between ESTL and EGIB mediated by the path of GOI—EC, such that the mediated relationship is stronger under high SOE than under low SOE.
	Supported
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