

  sustainability-13-00626




sustainability-13-00626







Sustainability 2021, 13(2), 626; doi:10.3390/su13020626




Article



How to Shape the Employees’ Organization Sustainable Green Knowledge Sharing: Cross-Level Effect of Green Organizational Identity Effect on Green Management Behavior and Performance of Members



Tai-Wei Chang 1 and Cheng-Ze Hung 2,*[image: Orcid]





1



Graduate School of Resources Management and Decision Science College, National Defense University, Taipei City 112, Taiwan






2



Department of Management, Air Force Institute of Technology, Kaohsiung County 82047, Taiwan









*



Correspondence: clarinet8721@gmail.com







Received: 16 December 2020 / Accepted: 8 January 2021 / Published: 11 January 2021



Abstract

:

In a period of rapid information development and response to the impact of environmentalism on the company, how to effectively promote organizational members embracing knowledge sharing behavior through knowledge management will be an important issue in corporate green management. This article proposes a new integrated multi-level research framework based on organizational identity theory and psychological ownership theory to further analyze enterprise green management. Utilizing the data of 73 supervisors and 583 subordinates in Taiwan’s small- or medium-sized enterprises, results of the hierarchical linear modeling (HLM) analysis revealed that green group identification at the team level affects organizational members in terms of green product psychological ownership and green knowledge sharing as well as how green knowledge sharing, green creativity, and green product development performance are influenced when members get their green product psychological ownership. The results of the study validate the antecedents and consequences of green knowledge sharing and broaden the field of knowledge management for green management related to environmental behavior and performance, aside from providing valuable insights for relevant practitioners.
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1. Introduction


The modern business environment is changing rapidly in the 21st century. The consequential industrial upgrading and transformation as well as the rapid change in the economy have brought people to today’s convenient life. However, many environmental problems have come with economic development that are deteriorating the environmental quality and may finally result in damage to ecological sustainability. Carbon emission reduction and global warming reduction have attracted attention from all over the world. Enterprises believe that any effort they make toward environmental improvement will improve their corporate image [1]. Furthermore, effectively promoting people’s environmental intentions gives drivers more motivation to engage in environmental intent than those who have environmental knowledge [2]. On the other hand, along with the rising environmental protection awareness, environmental issues are gradually attracting the attention of people from all walks of life from international organizations to civil environmental groups. Management for encouraging green opportunities and green innovation should protect the environment from pollution and business models. Apart from maintaining corporate reputation and avoiding the punishment from environmental standard violations, active environmental management strategies could effectively develop new markets, improve environmental performance, and achieve competitive advantage [3].



According to the findings, consumers who are concerned about the environment are more willing to buy green products [4] and spend more on green products than others who are less concerned about the environment [5]. Xiao and Hong [6] also pointed out that environmental knowledge has a significant impact on personal environmental behaviors such as resource recycling or green consumption activities. With the emphasis on sustainable environmental development, green consumption has suddenly become the market development trend. Facing the pressure of the sustainable development of the environment, enterprises need to take initiative or be changeable. Instead, they should adopt integrated and active or innovative strategies such as product differentiation and cost reduction, respond positively to problems, and make improvements [7]. Brick and Lewis [8] also indicated that people will help members have an environmentally friendly behavior when they have personality traits focused on green issues. As far as companies are concerned how they can obtain the green approval [9] and initiative of their members [10], and improving the corporate green product development performance will be an essential key. Therefore, this research will focus on how to enhance green creativity and develop green product orientation that could meet the expectations of the public, create corporate own competitive advantages, and achieve sustainable development. In particular, creativity is the flame of innovation. Innovation involves the continuous course of production, utilization, and diffusion of knowledge. It could strengthen the enterprise core competence and consequently improve the corporate intelligence quotient when knowledge must be stored and utilized to construct the optimal strategy leverage through knowledge sharing and allocation [11]. Individual creativity performance should be improved and finally developed into technical creativity for the enterprise, which is a necessary process for an organization to reach the dominant position in competition [12].



In an economic system, human capital has become the major driving force for economic growth and industrial development. The employees’ corporate technological creativity has also grown into a vital factor for enterprise development. Chen and Chang [13] pointed out that today’s environmental management is most important for enterprises to build green ideas into the product development and design process. This approach creates a win–win situation for both enterprises and society. Among the environmental resources of an organization, “people” are the core organization resource because they play the most important role in the organizational competitive advantage to promote organizational performance [14]. Enterprises must develop environmental-friendly services and products that satisfy consumers with growing environmental consciousness [15]. Therefore, green creativity (GC) is significant for enterprises to maintain their competitive ability and one of the key parts for them to develop green products due to knowledge is a persistent competitive advantage [16]. According to RaudeliūNien, Davidavičienė, and Jakubavičius [17], knowledge management will be an effective tool for organizational efficiency improvement in the globalization and transformation environment. Knowledge sharing that helps an organization enhance intellectual capital and important resources and consequently to improve creativity and product development performance is a critical factor in the knowledge development and management process [18].



In the past, research on green product development performance [9,10,19], green organization identity [13,20], and green creativity [21,22] have focused on individual-level research. Green knowledge sharing issues could promote a contribution when the study adopts a multi-level research framework. Therefore, in order to fill this research gap, this study combined the theory of psychological ownership and organizational identity theory to explore the multi-level relationship of green management in enterprises. The relationship between green identification and enterprise members is discussed through the study of green knowledge sharing (GKS), GC, and green product development performance (GPDP) when front-line product R&D and sales employees get their green product psychological ownership (GPPO). Following the steps described below, this article first summarizes and explains the literature on GPPO, GKS, GC, GPDP, and green organizational identity (GOI). Next, this study conducted an empirical test to examine the relationship between these important variables. To be more specific, nine hypotheses were put forward and examined within the research framework. Finally, this article summarizes and discusses the findings, impacts, and possible directions of future research.




2. Literature Review and Hypothesis Development


2.1. Positive Effect of Green Product Psychological Ownership (GPPO) on Organizations and Staff Members


Psychological ownership refers to a situation in which the psychological ownership effects appear, causing people to regard a thing as their possession and extension [23,24,25,26,27]. For individuals, a thing integrated with that individual will be “mine” because it is regarded and accepted as their possession [28]. Etzioni [29] pointed out that ownership was characterized by “double creation”, which involves attitude, object, spirit, and reality. In contrast, Pierce, Rubenfeld, and Morgan [30] believed that ownership was the presentation of a psychological course that was multivariate-oriented and formal (objective). It refers to the goal, or a part of the ownership is considered to be the condition of “theirs, mine, his, and ours”, which all have the function of self-form (form and psychology) in the relationship between employee attitude and behavior ownership.



Porteous [31] put forward the three reasons for the formation of ownership satisfaction: (1) the ownership of control space itself; (2) the proposition of individualized exclusive space identity; and (3) the stimulation raised by, for example, thinking about, using, improving, or defending one’s own possessions/fields. When people enhance place attachment, it will help to improve individual satisfaction with key psychological needs [32]. When the living environment is in a green space, it will help individuals feel satisfied with the quality of public places, the green space use frequency, and the improvement of mental health. The quality of public places and the frequency of green space use are key factors between social space and mental health [33]. According to relevant research for individuals working in an organization, the sense of achieving psychological ownership originates from four kinds of human needs: (1) efficacy and effectiveness; (2) self-identification; (3) having a place; and (4) stimulation, which are the incentive factors for the formation of psychological ownership. When efficacy and effectiveness are under an individual’s control, a sense of ownership will arise in the heart for why it is used to measure satisfaction. Self-identification, where individuals prefer to achieve their ownership by experiencing, is regarded as a part of themselves and their self-extension. As a symbol of identification, it is most important to illustrate this through the recognition of others. Having a place refers to the need for personal space and home territory, which stimulates the individuals to take control of and throw themselves into their surroundings. Stimulation refers to the motivational force that intensifies, enhances, and awakens the individual’s need of achieving the objects and drives individuals to think of, observe, care for, and maintain, just as people are motivated to seek stimulation to meet the need of awakening [34,35,36,37]. Jussila et al. [37] further put forward a model guided by the marketing concept about individual psychological ownership. The integration motive, the cause of psychological ownership, the object properties, and the psychological status are, respectively, described as follows: (1) efficacy and effectiveness, self-identification, having a place and stimulation; (2) the formative factors of antecedent: exercise of control, coming to know intimately and investment of the self; (3) the properties of the object: attractiveness, visibility, accessibility, manipulability, availability, and openness as well as the time and place for psychological ownership; and (4) result differentiation: motivational consequences, attitudinal consequences, and behavioral consequences.



According to Qian [38], as for the formation of psychological ownership, different formative directions lead to different emphases. For example, viewed from the perspective of form, psychological ownership mainly emphasizes the right of information acquisition, property right, and control power, whereas viewed from the perspective of organizational context, psychological ownership mainly emphasizes work design, the technical characteristics of working, leadership, and some other factors conducive to the formation of psychological ownership. The psychological ownership formative factors will not be limited to a particular one. For example, when a business organization is taken as the object, psychological ownership will be influenced by its form and working characteristics as well as some other organizational factors such as organizational culture and climate, the attitude of top management, corporate goals, corporate vision, organizational reputation and company policies, corporate procedures, and so on [39].



Pierce et al. [34] pointed out that goal, as a part of the identity characteristics of psychological ownership, has its most important core: the sense of ownership and the sense of being psychologically related to the object, which means individuals feel the object of ownership (material or non-material characteristics) or a part of it is “theirs, ours, mine and his”. The owner of ownership will treat it as a social entity, when a psychological connection is built between the object of ownership and its owner. The inside link between emotions and work will make employees become closer to their organization, generating more active and more positive attitudes and thoughts about their organization. These factors will combine to consequently improve the individual’s work performance [40,41]. According to Pierce et al. [35], with the organization taken as the object, individuals are willing to take risks or make sacrifices for their organization, which is quite significant for members of the military, police, and fire organizations. Van Dyne and Pierce [42] also showed that psychological ownership will make a difference to an individual’s attitude, motivation, and behavior. Such ownership is free from legal consequences, but it involves individual feelings, which is characterized by attitude, self-concept, and the sense of responsibility. Mustafa, Ramos, and Man [43] successively stated that the enhanced individual responsibility to the enterprise organization will motivate extra-role care and protection behavior for the company when the organization is regarded as the object of psychological ownership. In conclusion, the strong sense of ownership will generate a positive attitude and idea, which will drive employees to conduct extra-role behavior to care for, protect, and take risks for it when the members regard their company’s green products as the object of psychological ownership and obtain the psychological ownership of it.



With the global wave of environmental protection rising, enterprises must confront the increasingly more stringent regulations and the consumers’ growing awareness of environmental protection. Therefore, the development of green product performance has become a key factor for enterprises to gain competitive advantages. Realizing the importance of environmental maintenance, most consumers choose to take direct resistance actions against irresponsible enterprises toward the environment. Therefore, environmental management factors should be incorporated in the development of new green products [44] that effectively cope with environmental challenges [45]. Moreover, Pujari et al. [44] pointed out that GPDP would play an important role in working out successful environmental strategies and assisting enterprises and economic entities to develop sustainable ecological development. Hunt and Morgan [46] pointed out that the excellent product development performance of an enterprise depended on how to transform individual creativity into concepts for the organization. Therefore, creativity is considered as an important influential factor for product development performance. Dahooie, Afrazeh, and Hosseini [47] pointed out that team member creativity would be affected by knowledge sharing among team members. Knowledge sharing is a process that can improve one’s learning effect and also contribute to the improvement of creativity [16]. In the knowledge sharing process, someone spreads the information and knowledge that they know to others, which facilitates their learning and encourage others to learn, and finally creates synergy [48]. Therefore, knowledge sharing can promote the learning effect and enhance creativity [16]. In addition, some other relevant studies have also pointed out that when members regarded their organization as the object of psychological ownership, knowledge sharing would be positively related to their psychological ownership [49,50].



In conclusion, when employees take their company’s green products as their object of psychological ownership, the generated sense of GPPO will inspire them to form positive and active attitude, thoughts, and performance. It is believed in this article that GPPO will contribute to the GKS between organizational members, their creativity, and GPDP. For this reason, this article puts forward the following hypotheses as follows:



Hypothesis 1 (H1).

GPPO is positively related to green knowledge sharing (GKS).





Hypothesis 2 (H2).

GPPO is positively related to green creativity (GC).





Hypothesis 3 (H3).

GPPO is positively related to green product development performance (GPDP).






2.2. Positive Effect of Green Knowledge Sharing (GKS) on Organizations and Its Staff Members


Knowledge sharing refers to the knowledge supplier providing knowledge for the knowledge demander to help others to learn and develop new capabilities [51]. Knowledge sharing is a kind of transfer behavior realized in the learning process [52,53]. According to Hendricks [18], an organizational member shares knowledge with others while learning knowledge from them. Davenport and Prusak [16] believed that knowledge sharing was not simply an exchange of knowledge with each other, but helping team members find the knowledge they needed through the team knowledge exchange mechanism. Knowledge sharing benefits team creation. Nancy [48] believed that knowledge sharing transfers information and knowledge to others to create learning opportunities and encourage others to learn. This consequently generates the so-called synergy effect. In terms of the knowledge sharing attitude, Bock, Zmud, Kim, and Lee [54] pointed out that it meant the degree of one’s positive emotion about knowledge sharing. Schwaer, Biemann, and Voelpel [55] expressed that knowledge sharing was a personal activity of providing or receiving knowledge and also a process of creating new knowledge together with each other. Knowledge sharing involves the exchange of task information and feedback on professional knowledge. This is helpful for working out new ideas, solving existing problems, and achieving the expected goals [56,57]. Knowledge sharing also involves the reception and transmission of knowledge among individuals [58]. Knowledge sharing requires a process to create knowledge performance such as knowledge utilization [59]. Therefore, knowledge will not come into full play and fall valueless if it fails to be communicated or shared [60]. In any event, the key to knowledge always lies in individuals, “people” in an organization will be the key factor in knowledge sharing and knowledge creation. Personal knowledge will change into organizational knowledge after being shared with other members in the organization, which is the exact point of organizational value promotion [61]. When the members of an organization become inspired through knowledge sharing, they can be motivated to work in new ways and put forward improved or creative ideas and strengthen their creativity [16,62,63]. As innovation comes from creative ideas, organizational innovation is the successful development and implementation of creative ideas inside the organization [64]. Knowledge sharing can encourage organizational knowledge exchange and increase creativity to ensure competitive advantage [65]. However, creativity refers to a process of realization that new things are created [66].



Knowledge sharing is considered not only the key part of encouraging employees’ innovative behaviors and activities [67,68,69], but also the basic tool for stimulating critical thinking, and thus, upgrading ideas into innovation capability [70]. Internal knowledge sharing has a positive effect on the in-house strategy and will help shape the organizational innovative strategy [71]. Thornhill [72] also pointed out that knowledge is very important for the innovation process. To be innovative, employees have to acquire and exchange knowledge by interactions with each other. Sosa [73] showed that the knowledge sharing process among employees could improve personal professional knowledge and skills, gather creative ideas, and enhance others’ or their own creativity to create better working performance. Knowledge sharing will help others develop effective action capability behavioral activities [51]. Therefore, knowledge sharing among organizational members will contribute to creativity [47,74]. Knowledge sharing can enhance individual creativity, which can be further applied to working performance improvement [75]. In this way, it can be seen that knowledge sharing has attracted increasingly more attention from academia and the business community. Having an influence on organizational performance, knowledge sharing has been regarded as a benchmark for measuring profitability and innovation practices [76]. How to enhance the employee’s ability of intra-organizational knowledge sharing is very important for modern organizations. This is also one of the major challenges [16]. Thus, in such an atmosphere of environmental protection, enterprise knowledge sharing focused on environmental protection, and green issues will be considered as GKS. In this article, GKS is defined as the behavior that members of a company who are keen to pass on information and knowledge about green issues to others, promote learning opportunities and encourage others to learn, and create new knowledge for each other.



To conclude, it is believed that when staff members in a company are enthusiastic about sharing green knowledge and relevant green issues, it will contribute to corporate GC and GPDP. Therefore, some hypotheses were put forward as follows:



Hypothesis 4 (H4).

GKS is positively related to green creativity (GC).





Hypothesis 5 (H5).

GKS is positively related to green product development performance (GPDP).






2.3. Positive Effect of Green Creativity (GC) on Green Product Development Performance (GPDP)


Creativity is defined as the ability to produce a series of creative performance and products through professional skills [77], which can be reflected in a valuable and useful new product, service, idea, procedure, or process created by a group of people co-working in a complex social system [78]. Shalley and Gilson [79] further pointed out that creativity is a kind of ability to generate novel and potentially practical ideas about the products, actions, services, or procedures of an enterprise. Innovation is the successful implementation of novel ideas. Therefore, creativity is an important asset for enterprises and also one of the main sources of maintaining long-term competitive advantages [64,80,81]. Creativity is a critically decisive factor for new product development performance [82]. In such an environment-oriented society, combining creative thinking with the sustainable development concept has become significant to enterprise development [83]. As creativity has been regarded as the main driving force of innovation, enterprises should develop their organizational creativity to work out innovative solutions [84]. GC, which is considered to be original, novel, and practical, is the conceptual extension of green products, green services, green processes, and green practices [13]. For enterprises in today’s world, GC is important as the cornerstone of green innovation implementation and development. Effective GC is able to help enterprises and society achieve sustainable environmental development [13], and even gain more competitive advantages by making a prompt response to the green trend [85]. In summary, GC in this article is defined as the behavior that integrates environment-related professional knowledge and creative and advanced thinking applied to products, services, processes, and the overall operation of enterprises in promoting the implementation of subsequent green innovation.



Hunt and Morgan [46] pointed out that an enterprise that is equipped with creative ideas will generate outstanding product development performance because the unique creativity in an innovative product development team can effectively respond to the variable needs of consumers, and consequently, create excellent product development performance [86]. According to the research by Chen, Chang, Lin, Lai, and Wang [10], GC is helpful for GPDP. Zhang and Li [87] also pointed out that green product development would benefit environmental protection and also serve as a strategy for enterprises to improve the added value of their products. Thus, to meet the consumers’ increasingly frequent environmental demands in the environmental protection atmosphere, enterprises successively adopt green innovation strategies as its development goals, developing new green products to promote their enterprise’s image, and continuously survive in the market. However, their GPDP depends on whether they have enough GC or not. According to Chen and Chang [13], GPDP can be seen as “the products created are made from or partially from renewable materials in a more energy-saving way, and will have less influence on the environment and be less harmful to human health when they are supplied to the market with more compact packing”. If an enterprise aims to successfully develop green products, it must integrate the idea of green thinking into green product development activities [83]. A green product can be produced and consumed with minimal environmental impact [87].



Thus, in the age filled with an environmental protection political atmosphere, enterprises strengthen the GPPO of staff members to meet consumers’ increasingly rising pursuit of environmental protection, which will contribute to the positive and active GKS of employees. Employees will be inspired to take GC as their strategic development goal and improve their GC and green product performance. Therefore, this article puts forward some hypotheses as follows:



Hypothesis 6 (H6).

GC is positively related to GPDP.





Hypothesis 7 (H7).

GKS mediated the relationship between GPPO and GC, GPDP.





Hypothesis 7a (H7a).

GKS mediated the relationship between GPPO and GC.





Hypothesis 7b (H7b).

GKS mediated the relationship between GPPO and GPDP.






2.4. Positive Effect of Green Organizational Identity (GOI) on Staff Members


Organizational identity can be regarded as the collective cognitive framework of an organization that influences the organization’s interpretation process as well as its members’ cognition and actions [88,89]. From a social interaction perspective, individuals and the environment are mutually influenced. An individual’s behavior will be interactively influenced by both the behavior itself and the environmental factors [90], which also means that individual behavior is not alone in the organizational operation, but generated under the influence of the overall organizational environment during the interactions between individuals and the environment [91]. According to Byron [92], the influential factors of the relationship between work and life can be roughly divided into three aspects: work-related, non–work-related, and personal. In other words, in addition to the individual influence, the personal perception of the organization will also be a part of work-related influential factors. Ashforth and Mael [93] pointed out that organizational identity has a significant impact on the attitude and effectiveness of organizational members. Organizational members with a high degree of organizational identity will be more cooperative, leading to higher organization competitiveness. Cheney [94] also believed that organizational identity was related to the members’ work motivation, work performance, and the achievement of organizational goals. In addition, organizational identity can also contribute to the members’ extra-role behaviors [95,96]. Organizational identity has a positive impact on knowledge sharing [97], and team identification will contribute to knowledge sharing behavior [98]. Sethi [99] also expressed that in the formative process of innovation, organizational identity would positively enhance innovation performance. The integration of organizational identity can promote innovation through combining the different knowledge structures inside the organization [100]. Within an environmental management interpretive framework related to the maintenance and protection of the environment, something that organizational members jointly construct and make their behaviors meaningful, is called green organizational identity (GOI) [20]. With the same GOI, the members of the organization will be motivated to form a new cognition of environmental issues, work out meaningful thoughts on the relationship between new environmental technologies and consumer demands, and consequently, advance innovation in more creative ways [101]. Geraie and Rad [102] pointed out that in today’s society, where great importance has been attached to environmental issues, green organization identity would ensure organizational competitive advantages and increase the quality and quantity of organizational innovation and competitiveness.



In short, GOI will help organizational members understand how individual tasks are related to the enterprises’ environmental activities and strengthen the enterprises’ ability to understand and cope with green-oriented business conditions. Therefore, when environmental protection and enterprise greening are brought into enterprise goals, the framework of the members’ organizational identity is greened, which will bring meaning to enterprise environmental management activities and individual environmentally-friendly behaviors, and inspire members to bring GKS into their extra-role behaviors. Thus, this article puts forward some hypotheses as follows:



Hypothesis 8 (H8).

GOI is positively related to GPPO.





Hypothesis 9 (H9).

GOI is positively related to GKS.





Based on the previous hypotheses and relevant studies, this article summarizes the research framework (see Figure 1) and uses psychological ownership to further discuss the positive influence that GOI imposes on GPPO and knowledge sharing. In addition, GPPO has a positive influence on GKS, GC, and green product development performance. With GKS serving as an intermediary agent, nine hypotheses are put forward in this article.





3. Methodology and Measurement


3.1. Data Collection and Sample


We conducted questionnaires to examine these hypotheses in the different industries of Taiwan including electronic information industry, trading companies, department stores, tourism, catering, and leisure industries based on the “Business Directory of Taiwan”. The survey was distributed by convenience sampling. These interviewees were the first-line supervisors and employees of R&D and sales departments because they are involved in the specific environmental product development project that accounted for the most revenue of their enterprise. Each respondent was subsequently required to consider environmental product development projects as the key point to validate the GPPO, GKS, GC, GPDP, and GIO of the project team. Maas and Hox [103] suggested that a group size of five members was sufficient in cross-level research and seventy-three team questionnaires, which had 8–10 questionnaires for each team, were issued.



We received 803 surveys, out of which 583 matched surveys were complete for a 72.6% return rate with participant responses from first-line employees and their supervisor. To have a highly effective response rate, we only sent questionnaires and gifts to companies that had the help of relevant personnel to green product development projects and sell green products as their main products. Most respondents were male (78.9%). In terms of educational level, 66.4 % of the respondents graduated from graduate school and 20.2 % from a four-year college. In terms of marriage, 69.6% of the respondents were married and 30.4% of the respondents were unmarried. The distribution of industry in the current employment was across the following categories: electronic information industry (39%), trading companies (25%), and tourism (36%). In summary, the respondents were mostly male, highly educated, married, and in the electronic information industry.




3.2. Definitions and Measurements of the Constructs


The questionnaire for this study included five measurement perspectives such as GOI, GPPO, GKS, GC, and GPDP. The questionnaire was developed according to the advice of relevant scholars (Appendix A), and the questionnaire items were rated on a 7-point Likert scale ranging from rank 1 (never) to rank 7 (often), where a higher score means a higher degree of the constructs. Respondents were asked to tick the relevant checkboxes. The Cronbach’s alpha between the constructs was 0.915–0.975. The details are as follows:



Green Organizational Identity. GOI is defined as “Within an environmental management interpretive framework related to the maintenance and protection of the environment, something that organizational members jointly construct and make their behaviors meaningful is called GOI [20].” The GOI scale developed by Chen [20] was used in this article. Six test items were used mainly to measure the GOI degree of organizational members. The Cronbach’s alpha was 0.975.



Green Product Psychological Ownership. GPPO is defined as “when employees take their company’s green products as their object of psychological ownership, the generated sense of GPPO will inspire them to form a positive and active attitude, thoughts, and performance.” The Psychological Ownership Scale developed by Chang [41] was adopted in this article. Three test items were mainly used to measure the degree of the organizational members’ sense of GPPO and the Cronbach’s alpha was 0.938.



Green Knowledge Sharing. GKS is defined as “GKS is defined as the behavior that members of a company who are keen to pass on personal own information and knowledge about green issues to others, promote learning opportunities and encourage others to learn, and create new knowledge for each other.“ The Knowledge Sharing Scale developed by Bock et al. [54] was adopted in this article. There were five test items used mainly to measure the GKS degree of organizational members and the Cronbach’s alpha was 0.942.



Green Creativity. GC is defined in this article is defined “as the behavior that integrates environment-related professional knowledge and creative and advanced thinking applied to products, services, processes, and the overall operation of enterprises in promoting the implementation of subsequent green innovation.” The GC Scale developed by Chen and Chang [13] was used in this article. Six test items were mainly used to measure the GC degree of organizational members and the Cronbach’s alpha was 0.959.



Green Product Development Performance. GPDP is defined as “the products created are made from or partially from of renewable materials in a more energy-saving way, and will have less influence on the environment and be less harmful to human health when they are supplied to the market with more compact packing.” The GPDP Scale developed by Chen and Chang [13] was adopted in this article. Eight test items were mainly used to measure the degree of organizational GPDP and the Cronbach’s alpha was 0.915.





4. Empirical Results


4.1. Measurement Model Results


Table 1 shows the means, standard deviations, min (max) values, correlations, and average variance extracted (AVE) mean square root of the constructs in this article. The table shows that the constructs were positively related with each other at the individual level.



Each construct factor was analyzed as shown in Table 2. There were, respectively, six, three, five, five, and five items for GOI, GPPO, GKS, GC, and GPDP, respectively. Only one factor could be extracted from each construct, and each cumulative percentage of explained variance was more than 61%. Therefore, it was not necessary to divide them into two constructs.



As Table 3 shows, the items’ loads (λ) and the constructs’ Cronbach’s α coefficients, CR values, and AVEs all conformed to standard values individually stated as follows: Cronbach’s α was used to analyze and explain the credibility of each construct. According to Hair, Anderson, Tatham, and Black [104], the Cronbach’s α is required to be above 0.7. The Cronbach’s α of each construct in this article was, respectively, 0.975, 0.938, 0.942, 0.959, and 0.915, which all met that requirement on the Cronbach’s α. Thus, the credibility of the questionnaire conforms to standard. Composite reliability, CR, was used to analyze and explain the internal consistency of every construct variable. According to Bagozzi and Yi [105], the CR is required to be above 0.7. Additionally, the CR of each construct in this article was, respectively, 0.965, 0.939, 0.943, 0.959, and 0.915, which all met that requirements on the CR value. Thus, the questionnaire was internally consistent. Convergent validity is used to analyze and explain the convergent validity of every construct. According to Fornell and Larcker [106], AVE is used to measure the potential variable value about the percentage of measurable variables, which is required to not be less than 0.5. The discriminant validity standard is that the mean square root of AVE is required to be more than the relevant coefficient between each perspective. Table 3 shows that the AVE value of each construct in this article was, respectively, 0.965, 0.939, 0.943, 0.959, and 0.915, which were all above 0.5. Another table shows that the mean square root of AVE for each construct is more than the relevant coefficient between each perspective. Thus, the convergent validity of this questionnaire conforms to the standard and has discriminant validity. Shown in the above results, the credibility and validity of the scale used for this study conform to the relevant standards and requirements.




4.2. Structural Model Results


The structural equation modeling (SEM) statistical analysis method was adopted to examine the hypotheses at the individual level and analyze the data materials, realized through AMOS statistical analysis software (26.0). Cross-level hypotheses were examined through HLM (7.02) statistical analysis software.



To ensure that the variable sample at the team level was appropriate, this article first conducted null model GPPO testing and knowledge sharing to calculate the ICC (1) and ICC (2) values of the variables. James [107] suggested that the ICC standard (1) should be greater than 0.12, and the ICC (2), according to Glick [108] and Qstroff and Schmitt [109], should be greater than 0.6. The result shows that GPPO did not reach the standard, so the rating of organizational employees was very consistent [107]. Therefore, it is appropriate to aggregate the organizational identity of knowledge sharing samples to the team level. The next was to test the rwg value. George and Bettenhausen [110] suggested that the rwg standard should be greater than 0.7. The result showed that the rwg value was 0.8364, which was worked out using the median operation and 0.7805 by the average operation.



Second, the SEM statistical analysis method was used for the model analysis at the individual level. Figure 2 presents the results for the full model at the individual level: GFI = 0.918, RMSEA = 0.063, AGFI = 0.893, and CFI = 0.968, which indicates that the overall modeling fitness reached the standard. The coefficient of each path was, respectively, 0.397 for H1, 0.282 for H2, 0.113 for H3, 0.186 for H4, 0.089 for H5, and 0.4 for H6, each of which reached the significant level.



From the above-mentioned details, GPPO has a positive direct relation with GC, GKS and GPDP, and the GKS also has a positive direct relation with GC and GPDP. In accordance with the mediating effect validation put forward by Baron and Kenny [111], GKS serves as an intermediary agent between GPPO and GC or GPDP. In this article, the bootstrapping method by Taylor, MacKinnon, and Tein [112] was further used to test the mediating effect, for which 5000 bootstrap samples were taken to perform percentile bootstrap and offset correction percentile bootstrap with a 95% confidence interval. According to the results shown in Table 4, GKS was proven to play a significantly positive mediating role between GPPO and GC (the standardized indirect effect was 3.083; standardized direct effect was 4.78; and each Z was over 1.96) as well as between GPPO and GPDP (standardization indirect effect, 5.71; standardized direct effect, 2.173; and each Z, over 1.96). Therefore, it can be concluded that GPPO has a partially mediating effect between GC and GPDP.



The results of this study found that GPPO, which is an important antecedent variable, has a significantly positive effect on GKS, GC, and GPDP at the individual level, whereas GKS plays an intermediary role, and the team-level GOI will have a significant effect on the individual-level GKS. Table 5 shows that all of the nine hypotheses had a significant effect. After further data examination, it was unexpectedly discovered that GPPO could impose some influence on GPDP through GKS and GC (t = 3, t > 1.96). The total effect, indirect effect, and direct effect of the 95% confidence interval proposed by bias-corrected and percentile; zero was not included between the lower limit and the upper limit, which can work as a long-distance intermediary agent.





5. Conclusions and Implications


5.1. Theoretical Implications


This study mainly tried to focus on knowledge management of environmental issues, given that knowledge is a significant resource for learning new affairs, solving problems, and creating core competitiveness [65]. Therefore, knowledge sharing is the key to the success of knowledge management [113]. This article tried to explore the cross-level research framework of how the GPPO of organizational members is related to their GKS, GC, and GPDP [9] and the team-level effect of GOI. This research expands the field of knowledge management for green management related to environmental behavior and performance.



The results show that: (1) GPPO has a positive effect on GKS, GC, and GPDP; (2) GC has a positive effect on GPDP; (3) GKS plays a mediator in the relation between GPPO and GC or GPDP; and (4) green organization identification has a positive effect on GPPO and GKS among organization members. Organizational identity can help improve GKS among organization members, intensify the degree of GPPO, and consequently improve the GC and GPDP of organizational members. For those reasons, enterprises are supposed to strengthen the degree of GPPO among organization members and encourage GKS behavior to motivate GC and GPDP.



This study made four academic contributions to the literature. First, this article examined the relationship between GC and GPDP [10] and extended the knowledge management model as an intermediary agent and antecedent variable to integrate other variables (such as GPPO and GKS). Second, this research found a gap on how GC and GPDP were related to the employees’ innovative behaviors in a limited way. The result showed that GKS will have a significant impact on GC and GPDP because the first-line employees from the companies’ sales and R&D departments would care about consumers. Third, GKS was proven to be an important mediator between organizational employees’ GPPO and their GC and GPDP, which highlighted the synergism of GKS for the GC and product development performance of the organizational members. Finally, psychological ownership has a very important influence on the behavior of organizational members. Therefore, organizations are supposed to encourage GKS behavior between organizational members and improve their GC and GPDP through intensifying the degree of their GPPO.




5.2. Managerial Implications


The results of this study suggest three practices for GPDP. First, knowledge management is one of the key factors in enterprise success to encourage GKS between organizational members in a period of knowledge and information. Company policies and relevant measures will be helpful for corporate green management performance as well as their GC and GPDP [41,114], if it can be applied to GKS behavior among employees. Second, enterprises must intensify the employees’ GPPO to make them more engaged in their own work and improve the overall organizational performance through meeting the environmental demands of green consumers and practicing the environmental management concept [115] when environmental awareness is popularized. Finally, enterprises should establish and carry out the blueprint of the green strategies because they could actively allocate and budget resources or develop relevant work designs to promote green management, so that they can achieve the members’ GOI, and consequently enhance the degree of the members’ organizational identity and GPPO. This combination of corporate governance mode and GOI will be able to further improve the green management performance of enterprises and maintain sustainable development for the environment [116].




5.3. Strengths and Limitations


There are still some limitations in this research. First, the data results unexpectedly revealed that GPPO can affect GPDP through knowledge sharing and GC. Such a remote mediating effect has statistical data support. This article presented a preliminary study that should be further examined through relevant literature and theories. Second, the small- or medium-sized enterprises in Taiwan may be different from listed (over-the-counter) companies. Third, this study was conducted based on the precondition that both R&D and sales staff expect their products to be favored by consumers and discuss GC and GPDP from the perspective of first-line department managers and employees from the R&D and sales department of companies. This means that personnel from other departments were not included. Fourth, people will affect their knowledge sharing when they feel the pressure of time to reduce their knowledge sharing [117]. This study did not consider the time stress, and future research can be further explored. Finally, the object of this study was selected as Taiwan industrial corporations, whereas other Asian nations like Vietnam, Japan, and Singapore may have differences in their national industries and economic structure.
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Appendix A. Construct Survey Items




	
Constructs

	
Items

	
Resources




	
Numbers

	
Content




	
GOI

	
GOI1

	
Top managers, middle managers, and employees of the organization are proud of its history regarding environmental management and protection.

	
Chen [20]




	
GOI2

	
Top managers, middle managers, and employees of the organization are proud of its environmental objectives and missions.




	
GOI3

	
Top managers, middle managers, and employees think that the organization has maintained a significant position for environmental management and protection.




	
GOI4

	
Top managers, middle managers, and employees of the organization think that the organization has formulated well-defined environmental objectives and missions.




	
GOI5

	
Top managers, middle managers, and employees of the organization are knowledgeable about its environmental tradition and culture.




	
GOI6

	
Top managers, middle managers, and employees of the organization identify that it provides considerable attention to environmental management and protection.




	
GPPO

	
GPPO1

	
I feel like this green product is mine.

	
Chang [41]




	
GPPO2

	
I feel a very high degree of personal ownership of this green product.




	
GPPO3

	
I feel like I own this green product.




	
GKS

	
GKS1

	
My green knowledge sharing (e.g., eliminating pollution, environmental protection, and SDGs, etc.) with other organizational members is good.

	
refers to Bock et al. [54]




	
GKS2

	
My green knowledge sharing (e.g., eliminating pollution, environmental protection, and SDGs, etc.) with other organizational members is harmful. (R)




	
GKS3

	
My green knowledge sharing (e.g., eliminating pollution, environmental protection, and SDGs, etc.) with other organizational members is an enjoyable experience.




	
GKS4

	
My green knowledge sharing (e.g., eliminating pollution, environmental protection, and SDGs, etc.) with other organizational members is valuable to me.




	
GKS5

	
My green knowledge sharing (e.g., eliminating pollution, environmental protection, and SDGs, etc.) with other organizational members is a wise move.




	
GC

	
GC1

	
The members within the project propose new ways to realize the objectives of environmental protection.

	
Chen and Chang [13]




	
GC2

	
The members within the project find out new green ideas to enhance environmental performance.




	
GC3

	
The members within the project advocate new green ideas to others.




	
GC4

	
The members within the project create proper plans for the implementation of new green ideas




	
GC5

	
The members within the project would recheck new green ideas.




	
GC6

	
The members within the project would discover original solutions for environmental problems.




	
GPDP

	
GPDP1

	
The project of green product development contributes significant revenues to the company.

	
Chen and Chang [13]




	
GPDP2

	
The project invents outstanding green products.




	
GPDP3

	
The project continues to improve its development processes over time.




	
GPDP4

	
The project is more creative in green product development than its competitors.




	
GPDP5

	
The project can achieve its aims in green product development.
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Figure 1. Research framework. 






Figure 1. Research framework.
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Figure 2. Individual-level full model results. 
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Table 1. Means, standard deviations, min (max) values, correlations, and average variance extracted (AVE) mean square root of the constructs.
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	Constructs
	Mean
	Standard Deviation
	Min.
	Max.
	A.
	B.
	C.
	D.





	Team level
	
	
	
	
	
	
	
	



	GOI
	4.667
	1.293
	1.00
	7.00
	
	
	
	



	Individual level
	
	
	
	
	
	
	
	



	A. GPPO
	4
	1.264
	1.00
	7.00
	(0.915)
	
	
	



	B. GKS
	5
	1.066
	1.00
	7.00
	0.241 **
	(0.877)
	
	



	C. GC
	5
	1.066
	1.00
	7.00
	0.428 **
	0.284 **
	(0.893)
	



	D. GPDP
	4
	1.054
	1.00
	7.00
	0.245 **
	0.231 **
	0.430 **
	(0.827)







Notes: (1) Diagonal elements are the square roots of AVE; (2) **: p < 0.01; (3) green organizational identity (GOI); green product psychological ownership (GPPO); green knowledge sharing (GKS); green creativity (GC); green product development performance (GPDP).
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Table 2. Factor analysis of this study.






Table 2. Factor analysis of this study.











	Constructs
	Number of Items
	Number of Factors
	Accumulation Percentage of Explained Variance





	Team level
	
	
	



	GOI
	6
	1
	89.095%



	Individual level
	
	
	



	GPPO
	3
	1
	89.042%



	GKS
	5
	1
	81.453%



	GC
	5
	1
	61.0%



	GPDP
	5
	1
	74.638%







Note: green organizational identity (GOI); green product psychological ownership (GPPO); green knowledge sharing (GKS); green creativity (GC); green product development performance (GPDP).
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Table 3. The items’ loads (λ) and the constructs’ Cronbach’s α coefficients and AVEs.
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Constructs

	
Items

Number

	
Factor

Loading (λ)

	
Cronbach’s α

	
CR

	
AVE

	
The Square Root of AVE






	
Team level

	

	

	

	

	

	




	
GOI

	
GOI1

	
0.925

	
0.975

	
0.965

	
0.82

	
0.905




	
GOI2

	
0.928 ***




	
GOI3

	
0.909 ***




	
GOI4

	
0.865 ***




	
GOI5

	
0.904 ***




	
GOI6

	
0.899 ***




	
Individual level

	

	

	

	

	

	




	
GPPO

	
GPPO1

	
0.886

	
0.938

	
0.939

	
0.837

	
0.915




	
GPPO2

	
0.940 ***




	
GPPO3

	
0.917 ***




	
GKS

	
GKS1

	
0.816

	
0.942

	
0.943

	
0.7692

	
0.877




	
GKS2

	
0.896 ***




	
GKS3

	
0.891 ***




	
GKS4

	
0.869 ***




	
GKS5

	
0.910 ***




	
GC

	
GC1

	
0.882

	
0.959

	
0.959

	
0.797

	
0.893




	
GC2

	
0.886 ***




	
GC3

	
0.902 ***




	
GC4

	
0.907 ***




	
GC5

	
0.886 ***




	
GC6

	
0.893 ***




	
GPDP

	
GPDP1

	
0.767

	
0.915

	
0.915

	
0.5187

	
0.72




	
GPDP2

	
0.845 ***




	
GPDP3

	
0.871 ***




	
GPDP4

	
0.819 ***




	
GPDP5

	
0.828 ***








Notes: (1) *** p < 0.001; (2) green organizational identity (GOI); green product psychological ownership (GPPO); green knowledge sharing (GKS); green creativity (GC); green product development performance (GPDP).
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Table 4. The mediation results of GKS using confidence interval bootstrap.
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Point Estimation

	
Product of Coefficients

	
Bootstrapping




	
Bias-Corrected

95% CI

	
Percentile

95% CI




	
S.E.

	
Z

	
Lower

	
Upper

	
Lower

	
Upper






	
Standardized Total Effect




	
GPPO -> GC

	
0.356

	
0.052

	
6.846 ***

	
0.25

	
0.454

	
0.25

	
0.454




	
GPPO -> GPDP

	
0.291

	
0.047

	
6.191 ***

	
0.198

	
0.379

	
0.198

	
0.379




	
Standardized Indirect Effect




	
GPPO -> GC

	
0.074

	
0.024

	
3.083 **

	
0.033

	
0.128

	
0.03

	
0.124




	
GPPO -> GPDP

	
0.177

	
0.031

	
5.71 ***

	
0.121

	
0.245

	
0.117

	
0.24




	
Standardized Direct Effect




	
GPPO -> GC

	
0.282

	
0.059

	
4.78 ***

	
0.165

	
0.395

	
0.165

	
0.394




	
GPPO -> GPDP

	
0.113

	
0.052

	
2.173 *

	
0.012

	
0.218

	
0.011

	
0.218








Notes: (1) Standardized estimating of 5000 bootstrap sample; (2) ***: Z > 3.29, **: Z > 2.58, *: Z > 1.96; (3) N = 583; (4) green knowledge sharing (GKS); green product psychological ownership (GPPO); green creativity (GC); green product development performance (GPDP).
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Table 5. Results of the structural model.
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Individual Level Relations




	
Hypothesis

	
Path Coefficient

	
Z Value

	
Results






	
H1

	
0.397 ***

	

	
H1 is supported




	
H2

	
0.282 ***

	

	
H2 is supported




	
H3

	
0.113 *

	

	
H3 is supported




	
H4

	
0.186 ***

	

	
H4 is supported




	
H5

	
0.089 *

	

	
H5 is supported




	
H6

	
0.4 ***

	

	
H6 is supported




	
Mediates the Relations




	
H7a

	
GPPO -> GKS -> GC

	
3.083 **

	
H7 is supported (completely mediating)




	
H7b

	
GPPO -> GKS -> GPDP

	
5.71 ***




	
Study found

	
GPPO -> GKS -> GC -> GPDP

	
3 ***

	
Distal indirect effect




	
Cross-Level Relations




	
Hypothesis

	
GPPO

	
GKS

	
GOI

	
t Value

	
Results




	
ICC(1)

	
ICC(2)

	
ICC(1)

	
ICC(2)

	
rwg




	
Average

	
Mean




	
H8

	
0.296

	
0.771

	
0.189

	
0.651

	
0.781

	
0.836

	
2.9 **

	
H8 is supported




	
H9

	
6.574 ***

	
H9 is supported








Notes: (1) *: p < 0.05, **: p < 0.01, ***: p < 0.001; (2) green product psychological ownership (GPPO); green knowledge sharing (GKS); green creativity (GC); green product development performance (GPDP); (3) ICC(1) > 0.12, ICC(2) > 0.6; (4) rwg > 0.6.
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