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Abstract

:

Although green innovation strategy (GIS) is the driving force for the sustainable development of enterprises, while the strategy is implemented, an increased cost and a change in organizational routines will cause an organization to become fragile, and even affect the sustainable competitive advantages. So, the purpose of this paper is to explore the impact path of GIS on sustainable competitive advantages and the implementation boundary of GIS. To explain the impact path, we consider the concept of dynamic capabilities to be the mediator variable. To explain the implementation boundary of GIS, we systematically explore the relationships among GIS, dynamic capabilities and sustainable competitive advantages under different levels of environmental uncertainty. Based on 241 new Chinese green firms, the empirical results find that GIS helps enterprises to gain sustainable competitive advantages. However, in the process of strategy implementation, enterprises should choose appropriate methods according to different degrees of environmental uncertainty. In a low environmental uncertainty, dynamic capabilities play a full intermediary role between GIS and sustainable competitive advantages. However, in a high environmental uncertainty, dynamic capabilities have no mediating effect between GIS and sustainable competitive advantages. This study not only integrates green management theory and strategic management theory but also makes up for the deficiencies in research on these theories and has important reference value for enterprises that seek to carry out green innovation activities.
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1. Introduction


Innovation can add new vitality to enterprises and is the main driving force of economic growth in various countries. However, with the development of technological innovation around the world, the economy has developed rapidly, while the ecological environment has suffered serious damage. Hence, in the field of environmental management research, increasing numbers of scholars attach importance to the study of environmental issues at the strategic level [1,2]. Only when the governments and enterprises from all countries acknowledge environmental problems and consider them in strategic decision making can they fundamentally resolve the contradiction between environmental pollution and economic growth [3]. Thus far, studying the implementation of a green innovation strategy (GIS) has been on the agenda of many scholars. In the early research on GIS, the scholars are generally concerned about the concrete implementation activities of GIS in enterprises such as designing green products and the procedure of distribution [4], clean technology and pollution prevention [5]. Scholars generally believe that GIS enhances the sustainable competitive advantages [6,7]. So, most scholars pay more attention to the influence factors of implementing green innovation strategy from different perspectives, including the contractor’s driving force [8] ethics orientation [9], the supplier’s influence [10] and even all the whole stakeholder’s influences [11]. Nevertheless, although the implementation of GIS helps enterprises to gain competitive advantages, the “key path” of strategy implementation and whether it is restricted by different situations to produce different results are unclear, and these pivotal issues are not clearly understood. Some scholars have pointed out that the implementation of GIS could increase the costs of enterprises due to green investment, which is mainly reflected in the transfer of core resources such as finance from the original main business to the field of environmental protection, thus affecting the original core business of the enterprise [12,13]. If the enterprise cannot guarantee the effectiveness of the new organizational structure and routine during the implementation of the strategy, the implementation of the strategy may be ineffective. That is, there is a path between a GIS and sustainable competitive advantages, and it is very important to explore and examine this path.



In fact, enterprises adopting a GIS generally engage in new activities such as green product R&D, green ecosystem reconstruction or green process management. As a result, the original structure of the organization will no longer be effective and the organization needs to realign its routine to adapt to the development of green innovation activities. However, according to strategic management theory, the organizational routine allows for a stable resource structure, and its formation is the result of the long-term accumulation of resources [14,15]. It is difficult to change organizational routines, and employees within the organization will not easily change the original working model. Hence, organizational routines cannot be changed and adjusted at all, and changes in these routines will increase organizational costs and generate considerable risks. When the external environment of the organization is very turbulent, the risk of uncertainty for the organization will increase more. If the organization does not originally have some strategic capabilities to adapt and adjust its routines, when it adopts a GIS, it will lose its original competitive advantages [16,17]. Thus, research on the relationship between a GIS and sustainable competitive advantages needs to consider a combination of different situations and different organizational characteristics, and research on the contingency perspective has considerable academic value. In other words, it is worthwhile to study in depth the systematic issues that are embedded in a specific external context, and the kind of intermediary capabilities that enterprises that adopt a GIS need to adapt to the external environment and that help them achieve sustainable competitive advantages.



Based on the focus and paradigm of the above academic research, this paper first defines a GIS and explores its relationship with all types of sustainable competitive advantages. Then, to find the critical path between a GIS and sustainable competitive advantages, this study identifies dynamic capabilities that are important capabilities needed for the implementation of a GIS by considering the characteristics of organizational routines and the strategic management capability view. As dynamic capabilities are recognized to impact the process of constructing and reconstructing organizational routines, studying this topic will have important research value for the implementation of a GIS. On the basis of a systematic review of the research status, deficiencies and arguments of dynamic capabilities theory, this paper further measures dynamic capabilities from the perspective of organizational routines Finally, we incorporate environmental uncertainty as the external context into the research framework of the paper and explore the relationships and differences among a GIS, dynamic capabilities and sustainable competitive advantages under a high uncertainty environment and a low uncertainty environment. The above studies not only explore the implementation value and applicable boundaries of a GIS from different contingency perspectives but also reveal the mechanism of dynamic capabilities and their influence path on the relationship between a GIS and sustainable competitive advantages. This paper uses data on a sample of 241 Chinese green enterprises to empirically analyze the theoretical model. The conclusions of this paper clearly reveal the implementation path of a GIS, which is helpful for solving theoretical disputes regarding dynamic capabilities and expanding the research paradigm of “green competitive advantages” based on analyzing different situations from the strategic perspective. This paper contributes to the development of strategic management theory and green management theory.




2. Theoretical Background and Hypotheses


2.1. GIS and Sustainable Competitive Advantages


A GIS refers to the process in which an enterprise adopts green technology or green management to improve or change its production and operation activities to achieve the goals of reducing environmental pollution, conserving resources, reducing waste and improving the environment in alignment with the external environment and the condition of the organization. When instituting a GIS, enterprises need to actively reduce their negative impact on the environment caused by their business activities and incorporate environmental responsibility into their strategic planning. A GIS can be divided into three modes: pollution prevention, product management and the use of clean technology [5]. Based on data obtained from stakeholders, scholars have summarized the motivations of and pressure on enterprises to implement a GIS, mainly including pressure from government policy, market consumer demand, suppliers and competition [18,19,20]. On this basis, scholars further identified government pressure and market pressure as the driving forces that cause enterprises to carry out a GIS. The former implies that enterprises lack the initiative to engage in green innovation, and governments influence enterprises’ decisions to develop a GIS by formulating and implementing environmental regulations [21,22], while the latter means that customer choices in an environment of market competition, supplier cooperation and the methods used by competitors will enable enterprises to carry out a GIS [23,24]. Thus, a GIS is affected by the characteristics of enterprises, which have dual externalities [25].



Sustainable competitive advantages have been developed according to competitive advantages theory, and they refer to competitive advantages that an enterprise can have for a long time. Sustainable competitive advantages enable an enterprise to gain long-term benefits and avoid being outdone by potential competitors through strategic replication or imitation [26]. Sustainable competitive advantages are long-term competitive advantages that do not disappear as the environment changes. Most scholars have explored the source of sustainable competitive advantages from the perspective of strategic management and found that resources and capabilities were the basis of an enterprise’s sustainable competitive advantages. This is especially true regarding the cultivation of dynamic capabilities, which makes enterprises constantly update their organizational routines to adapt to the environment when it is turbulent. Some scholars have considered the sociological perspective and pointed out that social responsibility, including environmental ecological protection, green product development and business ethics, can make enterprises gain sustainable competitive advantages [27]. This paper defines sustainable competitive advantages from the perspective of strategic management, and measures them with both financial indicators and non-financial indicators. The former focuses on the sales growth rate and profit growth rate of enterprise’s products, while the latter focuses on customer satisfaction and customer loyalty.



To explore the relationship between a GIS and sustainable competitive advantages, scholars have studied it from multiple perspectives. For example, some scholars have pointed out that the pivotal assets used for a pollution control strategy were proprietary material assets and technologies. An environmental strategy involves redesigning the delivery process of a product or service and redesigning production processes to reduce pollution [4]. In addition, this strategy involves reprocessing raw materials and by-products to reduce pollution and to develop new processes that will further reduce pollution. Finally, improving the efficiency of production processes and reducing the costs of raw material and waste disposal can lower production costs and create competitive advantages [28]. From the perspective of green technology upgrading and process reengineering, some scholars have pointed out that to acquire sustainable competitive advantages, enterprises have been required to make thorough adjustments to various aspects such as technology R&D, the organizational structure, the process design and human capital, and their existing R&D, production and marketing functions were involved in this process [29,30]. Using green technologies such as clean technologies, is an integrated and complex organizational process that increases the complexity of production or distribution processes and requires employees at all levels of the enterprise to improve their skills. Developing green technologies internally is a systematic process based on organizational commitment, organizational learning, cross-functional integration, and the improvement of employees’ skills and engagement [31,32]. According to the resource-based view [33], this process will help the organization develop a unique resource structure and a pattern that is difficult to replicate, thus helping the enterprise to gain sustainable competitive advantages. Additionally, some scholars have proposed the necessity and benefits of using a green entrepreneurial strategy based on stakeholder pressure. Scholars have emphasized that due to the increasing improvement of environmental regulation and consumers’ environmental protection awareness, enterprises will face increasing numbers of constraints. Only when environmental issues are incorporated at the strategic level can organizations obtain unique sustainable competitive advantages [34]. For example, when organizations are under pressure from the government, a GIS can prevent enterprises from being punished by the government and can also help enterprises become role models in their industry. Under market pressure, with increasing awareness of green environmental protections, consumers are more likely to choose environmentally friendly products [32]. A GIS not only meets the needs of consumers but also helps an organization develop a good ethical image and obtain product differentiation advantages by selling products at high prices [35,36]. Enterprises with better green innovation can increase their revenue and reduce the external costs of innovation by transferring green innovation technology and knowledge [37,38]. Hence, enterprises adopting a GIS are more likely to gain sustainable competitive advantages. Accordingly, we formulate the following hypothesis.



Hypothesis 1.

Enterprises with higher levels of GIS will have more sustainable competitive advantages.






2.2. Dynamic Capabilities under Environmental Uncertainty


Since Teece put forward the theory of dynamic capabilities, the dynamic capabilities theory has become one of the most active research areas in the field of strategic management. As an important academic concept, there is a theoretical controversy regarding dynamic capabilities to a certain extent [39,40]. With the development of research on dynamic capabilities, two main schools of thought have emerged [15]. The first genre is represented by scholars such as Teece and Dyer. Using the resource-based view as their theoretical basis, these scholars have systematically expounded on the logic and connotation of dynamic capabilities by referring to Porter’s industrial positioning theory and dynamic strategic conflict theory. In addition, these scholars analyzed the essential attributes of dynamic capabilities by considering three aspects, the assets, path and organizational process [39], thus proposing the landmark conclusion that dynamic capabilities are generated throughout the organization’s processes and are determined by the enterprise’s assets and “path”. Ultimately, dynamic capabilities are divided into three dimensions: coordination/integration capabilities, learning capabilities and refactoring capabilities. This stream of research on dynamic capabilities mainly focuses on the dynamic “path” from the construction of the enterprise asset structure to its reorganization, and enterprises need to constantly revise old routines and develop new ones to gain competitive advantages [41,42,43]. The achievements of this genre are the most recognized in the academic world [15]. The second genre is represented by scholars such as Eisenhardt and Martin, with the indirect negation of Teece’s dynamic capabilities as its starting point. Based on empirical analysis, these scholars believed that Teece’s dynamic capabilities are not the direct source of enterprise competitive advantages but rather have an indirect impact on competitive advantages through various “substantial capabilities” such as product R&D capability, alliance capability, and strategic decision-making capability [40]. In other words, if enterprises want to gain lasting competitive advantages, they need to develop a series of substantive capabilities through objective practice [44]. Zahra et al. further examined the development of a “substantive capacity” (best practice) by considering the organizational learning perspective on the basis of their agreement with the views [45] presented above. The authors claimed that different enterprises may have the same resource structure, but this does not mean that they have the same “substantive capacity” because the different assets and status that organizations possess [39] cause them to choose different methods to increase their knowledge and ability to learn. Therefore, learning is a mediator of the relationship between the resource structure of the organization and its substantive capabilities. The characteristics of these two schools of thought are shown in Table 1.



Thus, it can be seen that there has been a certain amount of conflict in the study of dynamic capabilities, which is mainly due to the theoretical opposition between scholars such as Teece and Eisenhardt. Some scholars put forward their own views on the theoretical disputes between the two schools of thought. These scholars believe that the study of dynamic capabilities has moved in two separate directions, which has a negative effect on enriching the theory of dynamic capabilities [46]. The academic community must address the theoretical conflict between Teece and Eisenhardt and find a reasonable way to reconcile their opinions [15]. Fortunately, regarding the nature of dynamic capabilities, scholars have reached a consensus based on resource-based view theory that these capabilities originate in the dynamic process of constructing and reconstructing organizational routines [45]. Furthermore, dynamic capabilities depend on organizational routines and are derived from the entire path of routine updates, which is complex and difficult to capture [42]. Therefore, research on the updating of organizational routines can reveal the nature of dynamic capabilities, which will also help resolve the conflicts that arise in the study of dynamic capabilities, thereby making this stream of research more valuable.



Organizational routine renewal is the result of organizational learning, which represents the evolution of knowledge in the organization [47]. Therefore, it is more meaningful to explore the process of organizational routine renewal from the perspective of knowledge. Organizational routine renewal is the same as knowledge evolution, and both have unique internal ways of updating. The study on organizational knowledge conducted by Nelson and Winter draws on the theory of evolution, in which “heredity” and “variation” are two manifestations [48]. Heredity is directional, and refers to the inheritance of the old knowledge system. In the process of organizational selection and absorption of external knowledge, the new knowledge system is based on the old knowledge system and is the result of constant revision and evolution of the old knowledge system. However, variation is non-directional, and reflects the difference between the new knowledge system and the old knowledge system. Heredity and variation are both the results of the organization’s adaptation to environment. Since the renewal of organizational routines involves the selective absorption of new knowledge, there should be two ways of dealing with new knowledge and subsequently, two results. The first is to apply new knowledge to the old knowledge system and to amend and improve the inherent systems and routines, representing the process of organizational routine amendment (RA); the second is to create a new knowledge structure and routine on the basis of the old knowledge system based on the acquisition of new knowledge, representing the process of organizational routine creation (RC) [49]. Routine amendment and routine creation are two methods used for organizational routine renewal, which correspond to the “heredity” and “variation” of the organization’s adaptation to environmental changes. In this paper, to measure dynamic capabilities, we use routine amendment behaviors and routine creation behaviors to represent routine renewal behaviors.



Therefore, revealing the role of dynamic capabilities in the relationship between a GIS and sustainable competitive advantages can be achieved by exploring the roles of the two methods of routine renewal. Routine amendment behavior that occurs during the process of green innovation represents the heredity of green knowledge, implying that the organization has absorbed and accumulated new green knowledge in a targeted manner according to the existing green knowledge base, reorganized the green knowledge system and improved an existing routine. This results in the improvement of the organization’s standard process and old routine system by emphasizing a small number of changes and slow reform and paying attention to the efficiency and implementation of new green routines. In addition, routine creation behavior that occurs during the process of green innovation represents the variation of green knowledge, which indicates that the members of the organization seek change, adventure and like to experiment. The organization mainly tends to acquire new green knowledge from external customers, partners and competitors and to study new green technologies and green management models that differ from the organization’s existing knowledge systems and routines [50]. Given the adventurous nature of organizational routine creation behavior, it is associated with income uncertainty and high risk. Both routine amendment behavior and routine creation behavior are affected by environmental uncertainty, and the degree of influence is very large. In a moderately dynamic market environment, the industry boundaries are clear, the participants are explicit, and the industry structure is relatively stable. At this point, the organization attempts to engage in green innovation by relying on dynamic capabilities achieved through routine renewal, which is a detailed, analyzable and stable process [40]. Therefore, the organization is capable of updating organizational routines, which can either be improved or created to enhance efficiency [51]. Based on this information, this paper proposes the following hypotheses.



Hypothesis 2.

In an environment of low uncertainty, dynamic capabilities have a positive effect on sustainable competitive advantages.





Hypothesis 3.

In an environment of low uncertainty, dynamic capabilities have a complete mediating effect on the relationship between a GIS and sustainable competitive advantages.





In contrast, in a rapidly changing market environment, market boundaries are blurring, successful business models are unclear, and market players (i.e., buyers, suppliers, competitors) are ambiguous and shifting. The overall industry structure is unclear and the life cycle of new technology which appears in the industry will be very short [40,52]. Therefore, it will be difficult for enterprises to obtain sustainable competitive advantages if they develop a new green technology or improve the original technological process. The benefits of green innovation strategy are short-term. Under these circumstances, effective dynamic capabilities of the organization are necessarily reflected by the simple, highly utilized, mature and stable management processes which are not complicated [53]. Organizational routines should also include simple routines that can be tailored to specific situations and can also purposefully allow for emergent adaptation. Furthermore, when the pressure of the market environment becomes intense, enterprises should choose those simple and mature “substantive capabilities” such as alliancing, strategic decision making, and knowledge brokering, as the best practices for organization, that is focusing on “choose” rather than “change”. In addition, because the members of the organization become uncertain about the acquisition and use of new green knowledge, the characteristic of new organizational routines is path-dependent from the old one [49]. At this point, updating routines by engaging in new green behavior may adversely affect and misalign the old routines and may also make the new routines ineffective and fragile [51]. This decision-making risk under uncertainty is the main reason organizations lose their competitive advantages. Overall, in an environment of high uncertainty, enterprises should choose those simple (not complicated) and experiential routines to deal with the unpredictable outcomes. Any activities related to routine amendment and routine creation may harm the sustainable competitive advantages. Therefore, this article proposes the last two hypotheses.



Hypothesis 4.

In an environment of high uncertainty, dynamic capabilities have a negative effect on sustainable competitive advantages.





Hypothesis 5.

In an environment of high uncertainty, dynamic capabilities have no mediating effect on the relationship between a GIS and sustainable competitive advantages.





Figure 1 presents the overall research framework.





3. Method


3.1. Data and Sample Collection


To test our hypotheses, the study conducted a questionnaire survey. First, potential samples were identified from the China Small and Medium Enterprises Statistical Yearbook and the National Small and Medium-sized Enterprises Big Data Platform, both of which provide detailed information on green enterprises. The potential samples were then screened, and green enterprises were selected as research objects. The green enterprises which are involved in the research include energy saving and environmental protection, green technological transformation, pollution control and emission reduction, green marketing and clean production. Secondly, we invited senior managers from alternative enterprises to be our informants because they receive global information on their enterprises, which makes them valuable sources for evaluating each organization’s different variables. To ensure that our sample could represent a larger population, the research cities included different levels of development (i.e., capital, northern provincial capital, southern coastal cities). Thereby, we avoid the influence of regional economic development on the study. Prior to data collection, we promised participants that the detailed information they provided on their enterprises would remain confidential. Additionally, we clarified in the questionnaires that we would continue the investigation only when the informant agreed. Finally, the process of collecting data was started. In this critical process, we mainly took two steps to collect data. The first step was face-to-face interviews which enables managers to understand the purpose of our research. The second step was filling out the questionnaires. In this process, most managers were given some instructions and guidance about the scale items. The data collection process lasted 10 months, from September 2016 to May 2018, and 274 completed questionnaires were achieved. However, in order to ensure high-quality and validity of the questionnaires, 33 questionnaires were removed for some potential reasons (i.e., interruptions during filling, filling time is too short (less than 5 min), later refused us to use for the research). In the end, 241 high-quality, valid questionnaires were used for our research. Table 1 presents the characteristics of the research samples.




3.2. Index of Reliability and Validity


The research tested both construct validity and convergent validity. Construct validity indicates whether the results of the evaluation’s sustainable competitive advantages are related to the hypotheses. Convergent validity consists of composite reliability (CR) and average variance extracted (AVE). Table 2 presents the interpretation of the index of reliability and validity used in our research. All standards of the index are derived from quantitative statistics.




3.3. Measurement of Varibles


Control variables refer to those variables other than independent variables that affect the outcome of the experiment [43]. In the empirical analysis, we used enterprise size, year established, industry, business and sales performance as control variables [54,55,56].



In this paper, the measurement of variables is based on exsiting literatures. To measure GIS, we used the scale proposed by Eiadat et al. [1], which includes four dimensions (See Table 3).



In this part, to measure dynamic capabilities, we used the scale proposed by Feldman [57,58] and Miller et al. [59], which includes routine amendment (three items) and routine creation (three items) (See Table 4).



The sustainable competitive advantage is the independent variable and refers to the competitive advantages that enterprises can maintain for a long period. Following Wu [60], we use five items to measure sustainable competitive advantages (See Table 5).



Moreover, environmental uncertainty has been measured using the research by Miller and Friesen [61], which includes seven items (See Table 6).





4. Empirical Results


4.1. Results of the General Descriptive Analysis


Table 7 shows the descriptive statistics for each variable and the correlation coefficient matrix. As shown in the table, the mean value of the variables varies from 2 to 4, and the standard deviation is relatively low, which indicates that the values of the variables fluctuate within a reasonable range. With a significance level of 0.01, the two major researches construct a GIS and dynamic capabilities are significantly correlated with sustainable competitive advantages. For the control variables, business size, number of years established and other research constructs have a general correlation with sustainable competitive advantages. The results of the correlation analysis accord with the universal standards [62].




4.2. Multivariate Linear Regression Models and Results


Table 8 provides the results from the multivariate linear regression models for a GIS, RA, RC and sustainable competitive advantages. Model 1 is a benchmark model that tests the relationship between the control variables and the dependent variable (sustainable competitive advantages). According to the results of model 1, enterprise size and year established are passively related to entrepreneurial performance, indicating that a larger and older enterprise will have fewer sustainable competitive advantages. Therefore, as an enterprise develops, obtaining sustainable competitive advantages becomes increasingly difficult. Model 2 examines the influence of GIS on sustainable competitive advantages. The regression results of model 2 indicate that implementing a more comprehensive GIS is significantly correlated with sustainable competitive advantages, thus supporting Hypothesis 1. This result emphasizes that enterprises that employ a GIS achieve greater sustainable competitive advantages. Model 5 reveals that in a low uncertainty environment, dynamic capabilities have a significant positive effect on sustainable competitive advantages, thus supporting Hypothesis 2. In addition, model 8 reveals that in a high uncertainty environment, dynamic capabilities have a significant negative effect on sustainable competitive advantages, thus supporting Hypothesis 4.



Next, we test the mediation effect, which is performed to test the relevant hypotheses using data on high uncertainty and low uncertainty. According to the mediation effect analysis process proposed by Zhao et al. (2010) [63] and the mediation test method used for multiple parallel mediator variables proposed by Preacher and Hayes (2008) [64], we use model 4 in the PROCESS plugin in SPSS, and we check the option “compare indirect effects” to confirm that there is a difference in the mediation effect of RA and RC. We select 5000 for the number of sample extractions, set the confidence interval at 95%, and test the bootstrap median variable. It can be seen from the results shown in the following table that in a low uncertainty environment, the indirect effects of the two variables RA and RC do not contain 0 in the BootLLCI and BootULCI intervals, so the mediating effect of RA and RC on the relationship between a GIS and sustainable competitive advantages is significant. Hypothesis 3 is supported. In addition, the mediating effect of these two variables does not have a significant difference; in a high uncertainty environment, the indirect effects of the two variables RA and RC include 0 in the BootLLCI and BootULCI intervals, so the mediating effect is not significant. Hypothesis 5 is also supported (Table 9). All results of the hypotheses have be shown in Figure 2.





5. Theoretical and Managerial Implications


5.1. Theoretical Implications


This study provides the following three theoretical contributions.



First, this paper innovatively explores the impact path between GIS and sustainable competitive advantages. This analysis has important theoretical value for revealing the black box of the mechanism of GIS in organizations. Since the implementation of a GIS is a new type of green innovation activity that is based on the original organizational structure, it must involve the adjustment of organizational routines. However, in existing research, most scholars are concerned with the specific procedures or links used in the implementation of a GIS, including how to carry out green process reengineering, green technology upgrades and green management. This exploratory study ignores the important issue that changes in organizational routines can have a very large impact on organizations by causing the new organizational structure to be ineffective or vulnerable. Therefore, the renewal of organizational routines is a vital issue that organizations must face and address if they seek to implement a GIS. This study considers the renewal of organizational routines and introduces the research paradigm of dynamic capabilities, which makes this study more theoretical.



Second, this paper plays a vital role in resolving the divergence of the dynamic capabilities theory and improving the theory. At present, in dynamic capabilities research, scholars have debated whether dynamic capabilities have a direct effect on competitive advantages, but they have not reached a consensus. It is very difficult to reveal the essence of organizational routines because of their high level of abstraction and fuzziness, and the process creating organizational routines is the result of the evolution of organizational knowledge. Based on the theory of knowledge evolution, this paper reveals the path and mechanism of routine development by considering the effect of organizational learning, thus highlighting the process of organizational routine renewal. This research not only contributes to the reconciliation of divergent perspectives of existing dynamic capabilities theory but also fundamentally reveals the nature of dynamic capabilities, which complements and perfects strategic management theory.



Finally, this paper clarifies the implementation boundary of GIS under different levels of environmental uncertainty, and the conclusion is specific and preventive. It is concluded that GIS will have different implementation paths and results under different levels of environmental uncertainty. Especially in a turbulent external environment, enterprises implementing a GIS cannot renew their own organizational routines. The conclusion also confirms Eisenhardt’s theoretical view on dynamic capabilities, which indicates that dynamic capabilities are not direct sources of competitive advantages in volatile external environments. As a result, the conclusion of this study is specific and preventive because it is based on different situations. Furthermore, incorporating contextual factors causes the theoretical model proposed in this study to have integrity and wider applicability, which plays a very important role in improving and integrating green management theory and strategic management theory, as well as expanding the applicable boundary of green sustainable theory.




5.2. Managerial Implications


The study of this paper has the following practical significance.



First, this paper explores the role of a GIS and its path to achieving sustainable competitive advantages, which not only helps to strengthen the confidence of enterprises that seek to carry out and effectively a GIS but also provides a clear path for the implementation of a GIS because it provides practical guidance. This study also shows that the competitive advantages of using a GIS are long term and perpetual, not short-lived. It is very important for enterprises to realize that cost increases or the short-term loss of advantages caused by the implementation of a GIS in the early stage will lead to long-term advantages. In addition, this paper reveals the implementation path of a GIS, which will help enterprise managers understand that the implementation of a GIS will change the original organizational structure and routines. Therefore, enterprise managers should pay attention to organizational routines, including establishing flexible organizational routines and constantly relying on new knowledge to make routines more diversified, thus providing the foundation for enterprises to effectively implement green activities.



Second, by considering the mechanism of a GIS in organizations, this paper considers organizational routines and introduces dynamic capabilities, which plays an important role in recognizing and cultivating the dynamic capabilities of enterprises. Enterprises can cultivate dynamic capabilities mainly in two ways: routine amendment behavior and routine creation behavior. Routine amendment behavior emphasizes the need for enterprises to specifically absorb and accumulate external knowledge and improve existing knowledge systems, which can help enterprises to constantly revise ineffective standard processes and inefficient operations by updating organizational routines; while routine creation behavior emphasizes the need for enterprises to constantly make changes, take risks and continuously acquire information from external stakeholders and create new routines that differ from those that rely on the existing knowledge system. Finally, when cultivating dynamic capabilities, business managers need to recognize that adjusting routines is a long-term process because routines are difficult to change, and organizations resist implementing new routines because they may become fragile [55]. Business managers can try to cultivate the organizational culture, which may potentially affect participants’ cognition. At the same time, business managers need to constrain and guide the behavior of participants and standardize the organization’s standardized processes, so that the organization’s staff will better accept and adapt to the new routines.



Finally, this paper incorporates environmental uncertainty as a situational variable, investigates the action path and effect of a GIS on sustainable competitive advantages under different levels of environmental uncertainty, and compares the different results for these different levels. This study has great practical value by helping enterprises understand when and how to implement a GIS. The conclusion can help enterprise managers realize that context-based green innovation is more meaningful. That is, enterprise managers cannot blindly engage in green innovation, and the implementation of a GIS should be carried out in a manner that is appropriate for each specific situation. In a moderate market environment, enterprises can implement strategies by amending organizational routines and creating organizational routines, but in a volatile market environment, enterprises cannot update their organizational routines. Dynamic capabilities are not direct sources of the competitive advantages of enterprises [65]. Enterprises can appropriately slow down the implementation of a GIS, or they can engage in green innovation behavior based on mature substantive capabilities, but they should not adjust organizational routines [31,35,66].





6. Conclusions


The main purpose of this paper is to explore the impact path of GIS on sustainable competitive advantages and the implementation boundary of GIS. To explain the impact path, we consider the concept of dynamic capabilities to be the mediator variable between GIS and sustainable competitive advantages; to explain the implementation boundary of GIS, we incorporate environmental uncertainty as a contextual variable and systematically explore the relationships among GIS, dynamic capabilities and sustainable competitive advantages under different levels of environmental uncertainty. Based on this, the paper reaches the following conclusions. First, this study finds that a GIS can help an enterprise to achieve sustainable competitive advantages. This conclusion indicates that an enterprise’s GIS should be in line with new economic trends and demands. Although the implementation of a GIS is risky, the effective formulation of a GIS cannot be ignored. If a GIS is implemented effectively, it will increase the potential value of a product, enhance customer acceptance that product, and improve the brand effect and ethics of the enterprise, which will have various benefits for the enterprise. Second, this study introduces the concept of dynamic capabilities to explore the implementation path of a GIS in an organization. It is found that the essence of dynamic capabilities lies in the renewal of organizational routines, which mainly involves routine amendment behavior and routine creation behavior. This conclusion plays a crucial role in revealing the essence of dynamic capabilities. Finally, a systematic test was conducted to reveal, in depth, the relationships among a GIS, dynamic capabilities and sustainable competitive advantages under different levels of environmental uncertainty. It is concluded that in an environment with low uncertainty, enterprises need to implement a GIS through the cultivation of dynamic capabilities, which mediate the relationship between a GIS and sustainable competitive advantages; however, in a highly uncertain environment, dynamic capabilities do not mediate the relationship between a GIS and sustainable competitive advantages. In this type of environment, an organization cannot implement a GIS through routine renewal, and dynamic capabilities are not direct sources of sustainable competitive advantages. This conclusion not only reveals that the effective implementation path of a GIS needs to be selected according to different situations but also addresses deficiencies in dynamic capabilities theory and plays a vital role in promoting the development of green management theory and strategic management theory.



Although our research integrates green management theory and strategic management theory, and points out the significance and key implementation path of a GIS in the current economic environment, there are still some limitations. First, the sample data used in this paper are derived from Chinese green enterprises. Because the data are obtained from a single country, this means the universality of the research conclusions needs to be strengthened. In the future, the scope of the investigation of the sample should be expanded. Second, this paper conducts group testing; group testing can clearly explain the implementation conditions and the boundaries of the implementation path, but it also leads to a relatively small number of samples in each group. Therefore, the next step is to expand the sample size and use a standard deviation of ±1 as the grouping standard. Finally, in terms of the measurement of non-financial performance indicators of sustainable competitive advantages, this paper mainly focuses on the evaluations and responses of customers to products due to the excessive number of stakeholders involved. In fact, the evaluation of enterprise products and management models by other stakeholders is still of significance. In the future, we need to further test the value of the theoretical model proposed in this paper for studying other aspects of sustainable competitive advantages.
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Figure 1. Research framework. Note: A^B means the influence of A to B. 
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Figure 2. Result of the research hypotheses. 
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Table 1. Characteristics of research samples.






Table 1. Characteristics of research samples.





	
Enterprise Size

	
Year Established

	
Average Turnover Level in Recent Three Years






	
1–10 people

	
16.6

	
1 year or less

	
16.6

	
Half a million or less

	
15.4




	
11–50 people

	
24.1

	
1–3 years

	
22.8

	
Half a million to 1 million

	
15.8




	
51–100 people

	
24.1

	
3–5 years

	
15.8

	
1 million to 2 million

	
14.1




	
101–500 people

	
22.0

	
5–8 years

	
21.2

	
2 million to 3 million

	
12.9




	
More than 500 people

	
13.3

	
More than 8 years

	
23.7

	
3 million to 5 million

	
13.3




	
More than 5 million

	
28.6




	
Industry




	
Software and communications

	
10.0

	
Transportation, storage and rent

	
10.8




	
Manufacturing

	
24.1

	
Finance

	
9.5




	
Real estate

	
13.3

	
Trade, wholesale and retail

	
4.6




	
Energy and environmental protection

	
8.3

	
Accommodation and catering

	
19.5








Note: numbers present in percentage (%).
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Table 2. Interpretation of the index.






Table 2. Interpretation of the index.





	
Index

	
Meaning

	
Standard






	
Reliability

	
Cronbach’s α Coefficient (Cronbach’s α)

	
It refers to the degree to which the results of repeated measurements of the same object are consistent.

	
>0.7




	
Kaiser-Meyer-Olkin (KMO)

	
To examine whether the factor analysis is suitable for testing the validity

	
>0.8




	
Validity

	
Construct Validity

	
Factor Loading Coefficient (FLC)

	
The consistency between experiment and theory, representing the degree that the experiment could measure the theory.

	
>0.5




	
Cumulative Variance Explained Rate (CVER)

	
>50%




	
Convergent Validity

	
Composite Reliability (CR)

	
The similarity of measurement results measured by different methods in the same feature

	
>0.7




	
Average Variance Extracted (AVE)

	
>0.5
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Table 3. Rotated factor matrixes for factor analysis of GIS.
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Factors (GIS)

	
Cronbach’s α Coefficient

	
KMO

	
FLC

	
CVER

	
Construct Validity




	
CR

	
AVE






	
Destruction or containment of waste seriously

	
0.959

	
0.875

	
0.950

	
89.137%

	
0.970

	
0.891




	
Capital and technology investment

	
0.953




	
ISO 14020 series

	
0.951




	
Changes toward pollution prevention

	
0.922
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Table 4. Rotated factor matrixes for factor analysis of dynamic capabilities.
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Factors (Dynamic Capabilities)

	
Cronbach’s α Coefficient

	
KMO

	
FLC

	
CVER

	
Construct Validity




	
CR

	
AVE






	
RA

	
Encourage employees by “trial and error” to try out new organizational norms

	
0.817

	
0.722

	
0857

	
72.455%

	
0.891

	
0.732




	
Proactive organizational change to meet new challenges

	
0.874




	
Provide new guides for employees regularly

	
0.823




	
RC

	
Use the new knowledge to improve the process specification

	
0.804

	
0.826

	
0.879

	
0.708




	
Adjust standard processes to pursue high efficiency constantly

	
0.856




	
Inspect and evaluate existing organization specification process regularly

	
0.833
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Table 5. Rotated factor matrixes for factor analysis of sustainable competitive advantages.
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Factors (Sustainable Competitive Advantages)

	
Cronbach’s α Coefficient

	
KMO

	
FLC

	
CVER

	
Construct Validity




	
CR

	
AVE






	
Seek product or market information to address the problems of high risk.

	
0.897

	
0.807

	
0.821

	
71.062%

	
0.925

	
0.711




	
Seek market information to develop new projects

	
0.865




	
Seek useful information to disentangle current product or market issues.

	
0.840




	
Seek access to new areas of product or market

	
0.843




	
Hunt customer and competitor information to improve product or market development strategy

	
0.846
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Table 6. Rotated factor matrixes for factor analysis of environmental uncertainty.
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Factors (Environmental Uncertainty)

	
Cronbach’s α Coefficient

	
KMO

	
FLC

	
CVER

	
Construct Validity




	
CR

	
AVE






	
Market behavior of major competitors becomes increasingly difficult to predict

	
0.917

	
0.925

	
0.907

	
67.056%

	
0.934

	
0.670




	
Customer tastes and preferences become more difficult to predict

	
0.909




	
New technologies, new products and new services in the industry emerge one after another

	
0.905




	
The volatility of the industry in which the enterprise belongs is increasingly difficult to predict

	
0.916




	
The main contenders are becoming more adversarial

	
0.899




	
The main competitors have occupied more market shares of the enterprise

	
0.901




	
Enterprises need to increase the degree of differentiation to meet different customer needs

	
0.897
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Table 7. Results of descriptive statistics and correlation coefficients.
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Variate

	
Enterprise Size

	
Year Established

	
Industry

	
Sales Performance

	
GIS

	
Dynamic Capabilities

	
Sustainable Competitive Advantages




	
RA

	
RC






	
Enterprise size

	
1

	

	

	

	

	

	

	




	
Year established

	
0.004

	
1

	

	

	

	

	

	




	
Industry

	
0.043

	
0.02

	
1

	

	

	

	

	




	
Sales performance

	
−0.022

	
0.065

	
0.049

	
1

	

	

	

	




	
GIS

	
−0.014

	
−0.05

	
0.012

	
−0.069

	
1

	

	

	




	
Dynamic capabilities

	
RA

	
0.03

	
−0.023

	
−0.03

	
0.033

	
0.163 *

	
1

	

	




	
RC

	
0.025

	
−0.097

	
−0.058

	
−0.018

	
0.128 *

	
0.165 *

	
1

	




	
Sustainable competitive advantages

	
−0.047

	
−0.053

	
0.084

	
−0.01

	
0.521 **

	
0.117

	
0.111

	
1




	
Mean value

	
2.913

	
3.124

	
4.315

	
3.788

	
3.134

	
3.934

	
3.776

	
3.783




	
Standard deviation

	
1.286

	
1.429

	
2.444

	
1.844

	
1.237

	
0.861

	
0.862

	
0.761








Note: * Correlation is significant at the 0.05 level. ** Correlation is significant at the 0.01 level.
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Table 8. Logistics regression analysis summary.
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Dependent Variable: Sustainable Competitive Advantages




	

	
Model 1

	
Model 2

	
Low Uncertainty Environment

	
High Uncertainty Environment




	
Model 3

	
Model 4

	
Model 5

	
Model 6

	
Model 7

	
Model 8






	
Constant

	
−0.051

	
−0.086

	
−0.139

	
−0.073

	
−0.177

	
−0.029

	
−0.112

	
−0.021




	
Control Variables

	

	

	

	

	

	

	

	




	
Enterprise size

	
−0.028

	
−0.036

	
0.003

	
−0.046

	
−0.011

	
−0.039

	
−0.014

	
0.009




	
Year established

	
−0.034

	
−0.017

	
0.017

	
0.021

	
0.044

	
−0.047

	
−0.035

	
−0.06




	
Industry

	
0.011

	
0.004

	
0.064

	
0.03

	
0.066

	
−0.001

	
0.005

	
−0.024




	
Sales performance

	
0.096

	
0.116 *

	
0.099

	
0.115

	
0.108

	
0.048

	
0.08

	
0.062




	
Main Research Variable

	

	

	

	

	

	

	

	




	
GIS

	

	
0.525 ***

	

	
0.465 ***

	
0.269 **

	

	
0.569 ***

	
0.537 ***




	
RA

	

	

	

	

	
0.244 **

	

	

	
−0.202 **




	
RC

	

	

	

	

	
0.231 **

	

	

	
−0.177 *




	
Adjusted R2

	
−0.007

	
0.27

	
−0.021

	
0.192

	
0.309

	
−0.029

	
0.297

	
0.348




	
△R2

	

	
0.275

	

	
0.212

	
0.124

	

	
0.321

	
0.059




	
F change

	
0.607

	
90.373 ***

	
0.407

	
30.961 ***

	
10.577 ***

	
0.155

	
55.319 ***

	
5.522 **








Note: * Correlation is significant at the 0.05 level. ** Correlation is significant at the 0.01 level. *** Correlation is significant at the 0.001 level.
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Table 9. Results of mediation effect.






Table 9. Results of mediation effect.





	
Low Uncertainty Environment




	
Direct Effect: GIS→Sustainable competitive advantages: 0.1714




	
Indirect Effect: GIS→Sustainable competitive advantages




	

	
Effect

	
Boot SE

	
BootLLCI

	
BootULCI




	
Total Indirect Effect

	
0.1178

	
0.0320

	
0.0621

	
0.1877




	
Mediate Variable

	

	

	

	




	
RA

	
0.0702

	
0.0299

	
0.0199

	
0.1370




	
RC

	
0.0476

	
0.0222

	
0.0112

	
0.1004




	
(C1)

	
0.0226

	
0.0418

	
−0.0576

	
0.1086




	
High Uncertainty Environment




	
Direct Effect: GIS→Sustainable competitive advantages: 0.3159




	
Indirect Effect: GIS→Sustainable competitive advantages




	

	
Effect

	
Boot SE

	
BootLLCI

	
BootULCI




	
Total Indirect Effect

	
0.018

	
0.0137

	
−0.0053

	
0.0494




	
Mediate Variable

	

	

	

	




	
RA

	
0.0128

	
0.0115

	
−0.0046

	
0.0434




	
RC

	
0.0051

	
0.0091

	
−0.0107

	
0.0266




	
(C1)

	
0.0077

	
0.0156

	
−0.0212

	
0.0426
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