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Abstract

:

Environmental management studies have proposed that firms can achieve substantial cost advantages over competitors and enhance their competitive positions by implementing an environmental management system (EMS). This study further investigates strategic orientation (customer, competitor, and innovation orientation) and focuses on the effect of strategic orientation on EMSs and eco-innovation; it also examines the mediating role of EMSs in the relationship between strategic orientation and eco-innovation. Furthermore, this study investigates the moderating role of absorptive capacity in the relationship between strategic orientation and EMSs. Reliability and validity analyses of a sample of 142 respondents indicated that the study design was effective, consistent, and reliable. The findings indicate that (1) strategic orientation (competitor and innovation orientation) positively influences EMSs, (2) EMSs positively influence eco-innovation, (3) absorptive capacity-enhancing strategic orientation positively influences EMSs, and (4) EMS intermediary strategic orientation positively influences eco-innovation. This study contributes to the theoretical understanding of why some firms exhibit greater proactivity in EMSs than others do.
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1. Introduction


Global warming and ozone depletion have been recognized as global environmental issues [1,2]. The concept of corporate environmental protection has become more and more important in the academic and commercial fields [3,4]. An example is ISO 14001, that is, an environmental management system (EMS). This system is primarily designed to overcome environmental problems and provide appropriate management and corresponding strategies for managing such problems. ISO 14001 certification can help businesses of all sizes to make their daily operations more sustainable. Not only can they meet the requirements of laws and regulations, but they can also meet the requirements of customers. Recent research focuses on explaining the adoption of environmental management practices such as ISO 14001 [5].



In this study, we define EMSs as structured approaches to planning and implementing eco-innovation measures [6] and integrating environmental and ecological management into the company’s daily operations, long-term planning, and other quality management systems [7,8]. Companies implement EMSs, that is, through raw material input, waste management, energy consumption, environmental impact reversal, and improvement of public image to save costs [9,10]. According to environmental management literature, companies can improve their economic benefits and environmental performance by managing the process of implementing EMSs [11,12]. EMSs can also assist companies in developing a comprehensive approach to enhance their competitive advantage, and because of that, they allow companies to operate sustainably [13].



This article contributes to the literature in three ways. First, it discusses the impact of strategic orientation on EMSs. Strategic orientation includes three dimensions: customer orientation, competitor orientation, and innovation orientation. Customer orientation is the extent of taking customers as the protagonist, creating and maintaining relationships with customers [14], and getting timely feedback from them. Customer needs change rapidly. Being customer-oriented makes the strategy more effective in recognizing these changes and guides companies to invest necessary resources to formulate corresponding new products or services, reconnect the production process of corporate management, and provide flexible product lines to meet the changing preferences of customers [14]. Competitor orientation is to supervise and compare the behaviors of competitors, let the business departments understand their relative position in the market, evaluate their strengths and weaknesses, and respond effectively to the strategies of competitors, which is beneficial to the business’s department insights [15,16]. Innovation orientation refers to the discourse that promotes openness to new ideas, reflecting the willingness of enterprises to adopt and implement new technologies, skills, resources, and management systems as a strategic direction [17,18]. Therefore, this study believes that corporate strategic orientation will positively influence EMSs through customer orientation, competitor orientation, and innovation orientation, so I want to explore the influence between strategic orientation and EMSs. Studies have reported that strategic orientations (i.e., customer, competitor, and innovation orientation) are conducive to the development of EMSs.



Second, we discuss the mediating role of EMSs in the relationship between strategic orientation and eco-innovation. Although there is a broad consensus on the value of EMSs, few people know why some companies adopt EMSs more proactively than others, and under what conditions companies adopt EMSs. This study adopts the company’s resource-based view (RBV) to understand active EMSs and ecological innovation [19,20,21,22,23,24]. Christmann [25] believes that the implementation of an environmental management system directly enhances the competitive advantage of business operations. Previous studies have applied RBV to environmental management strategy analysis [3,26,27,28,29,30].



Third, we discuss the moderating role of absorptive capacity in the relationship between strategic orientation and EMSs. This study believes that whether the knowledge accumulation ability of EMSs can be converted into useful knowledge for the enterprise should be related to the corresponding strategic orientation of the enterprise itself; for companies with better strategic orientation, with the accumulation of strategic orientation knowledge, the company will have more abilities to absorb, transform, and integrate internally and externally, and thus structure a more appropriate EMS. This further promotes EMS ideas among enterprises, and after new ideas are conceptualized, more specific concepts are formed, and then they are integrated into the corporate culture through reflection and review; then, explicit knowledge is formed, and the knowledge is actually applied during work to promote the generation of ecological innovation behavior.




2. Theory, Conceptual Framework, and Hypotheses Development


2.1. How Strategic Orientation Affects EMSs


Companies must provide a series of strategic orientations to assist various departments in moving towards established management goals. Strategic orientations can enhance the company’s potential for competition and contribute to corporate performance growth. Firms will be able to enhance their competitive advantage from implementing “best practices” of environmental management [25]. Strategy-oriented implementation, as well as the process of strategy implementation, allows companies to review their own capabilities at any time to respond to this turbulent market, which has become even more important. In particular, the variability of customer preferences and expectations is coordinated with the management goals set by the company, and unique action plans are developed [31,32,33,34]. When an enterprise effectively responds to the needs of the internal and external environment and integrates relevant resources with each other under consistent conditions, the enterprise will achieve superior and sustained performance [35].




2.2. How Absorptive Capacity Affects the Implementation of EMSs


Cohen and Levinthal [36] mentioned that absorptive capacity refers to whether an enterprise has the ability to generate new knowledge, defining it as the ability of a company to recognize, transform, and use external knowledge. The ability of an enterprise to develop new knowledge externally depends on its own learning ability, that is, its ability to acquire, create, and disseminate new knowledge, and its ability to absorb positively affects its ability to integrate [37]. Absorptive capacity refers to the ability of an enterprise to recognize and acquire external knowledge [38], including the synergistic effect of corporate learning, innovation, and combination capabilities on competitors [39]; it is also an enterprise’s identification and assimilation of and potential to use external knowledge [40]. Day [41] proposed that enterprises can achieve market orientation by emphasizing learning, and thus they can continuously improve market information processing activities. Therefore, if a company has a keen ability to absorb and uses EMSs maturely, the addition of this capability will help change the face of corporate competition, and the demand for companies will continue to increase, update, re-allocate, and recreate their resources and capabilities to be in line with market competitiveness. Furthermore, it can enhance and combine existing capabilities and improve management system knowledge and systems themselves.




2.3. How EMSs Affect Eco-Innovation


According to the resource-based view (RBV), extended dynamic capability research not only focuses on the company’s resources itself, but also focuses on the company’s ability to create new resources or modify existing resources to meet the sustainability of its resource capabilities [42]. Judge and Douglas [43] proposed that companies that successfully incorporate natural environmental management issues into their strategy-oriented process can gain a competitive advantage. It is believed that the company’s resources lead to the ability to influence the company’s performance, and then the dynamic ability to promote the company’s decision-making. This study investigated the influence of internal organizational culture on the implementation of EMSs [19,20,21,22]. Porter and van der Linde [44] pointed out that in order to compete in a turbulent market, companies must continue to innovate and improve their operational capabilities through the control of efficiency and cost in order to gain a competitive advantage and stabilize the competitiveness of the company.




2.4. Strategic Orientation Cultures and EMSs


Strategic orientation is the guiding principle that influences corporate marketing and strategy formulation activities [34,45,46]. They reflect the company’s strategic orientation to create valuable behaviors of excellent performance [16] and to establish deep-rooted values and beliefs in the company through business [47]. To keep the scope of the study manageable, I consider three types of strategic orientation subsets: customer orientation, competitor orientation, and innovation orientation [16,18,48].



Customer orientation refers to the collection of intelligence about customers to satisfy their needs and desires [49,50,51]. Narver and Slater [52] argue that customer orientation is a firm’s sufficient understanding of its target buyers in order to be able to create superior value for them. As Han et al. [17] stated, customer orientation advocates a continuous, proactive disposition toward meeting customers’ expressed and latent needs.



According to Kohli and Jaworski [53], competitor orientation refers to a firm’s ability to identify, analyze, and respond to competitors’ actions. Narver and Slater [52] argue that competitor orientation reflects a seller’s ability to understand the short-term strengths and weaknesses and long-term capabilities and strategies of both the key current and the key potential competitors.



Innovation orientation refers to a new idea that promotes openness, reflecting the company’s willingness to adopt and implement new technologies, resources, skills, and management systems through change [18]. Porter and van der Linde [54] mentioned that innovation in the production process and technical management process can significantly help to reduce costs and improve operational efficiency. Taking the form of a price war due to fierce market competition may hinder the company’s willingness to invest in innovation; on the contrary, they may decide to imitate the innovation of their competitors to reduce production costs.



Customer orientation cultures make the supplier more proactive, as this orientation responds to international buyer needs [55]. Therefore, customer orientation cultures are likely to play a major role regarding the proactive EMS [56]. Competitor orientation culture emphasizes identifying, analyzing, and responding to competitors’ actions. Therefore, suppliers that have to imitate competitors’ cultures tend to pursue proactive EMSs. Imitating competitors’ new services can be regarded as an attractive source of service innovation, leading to minimizing risks and development costs. Firms operating in a highly dynamic market are active in pursuing proactive EMSs to enhance their competitive advantage.



We believe that in the long run, companies can gain significant benefits in competitive markets by encouraging innovation orientation, promoting open ideas for new things, and adopting innovative behaviors, mainly in improving the quality of the products they provide to customers and improving the efficiency of their value chain activities. Innovation orientation emphasizes the tendency to pursue proactive EMSs, which includes sharing new ideas, solving problems, and innovative responses [16,17].



With customer-oriented values, firms excel in creating and maintaining bonds with customers and obtain timely feedback from them. When customer needs change rapidly, customer orientation enables firms to recognize those changes and guides them to invest necessary resources, to develop appropriate new products or services, to refine production processes, and to offer a flexible product line to cater to customers’ changing preferences [14]. As a result, customer-oriented firms can adapt to market changes effectively.



Hypothesis 1 (H1).

Strategic orientation cultures (a. customer orientation, b. competitor orientation, and c. innovation orientation) have a positive impact on proactive EMSs.






2.5. The Moderating Role of Absorptive Capacity


To advance the understanding of the impacts of organizational cultures on EMS, we explore the contingency role of absorptive capacity. Over the past two decades, the literature of strategic orientation cultures has neglected the absorptive capacity. In this study, absorbing ability positively affects the ability to integrate [34]; absorptive ability refers to the ability of an enterprise to identify external knowledge and obtain the ability to absorb [35]. The ability to absorb includes the synergistic effect of corporate learning, innovation, and combination capabilities on competitors [36]; it is also the potential for companies to identify, assimilate, and use external knowledge [37].



Drucker [57] believes that external knowledge will affect the company’s R&D personnel’s development direction for new products, pointing out that external knowledge allows companies to explore knowledge and processes that help meet specific needs. Tripsas [35] believes that absorbing ability is the ability of an enterprise to acquire and transform external knowledge; absorbing ability uses the most common external knowledge such as identification, acquisition, assimilation, development, application, transformation, etc., while the value of ability and acquisition of external knowledge are a kind of potential absorption capacity [37]. Through competitor spillover knowledge, business operators can imitate competitors and strengthen EMSs to attack competitors’ competitive disadvantages through absorbing ability, even using product differentiation to eliminate competitors’ competitive advantages.



Second, Chesbrough [58], Gassmann et al. [59] pointed out that the source of enterprise innovation does not necessarily come from within the enterprise. It can also be integrated and transformed with existing internal EMS resources through technology transfer, outsourcing R&D, and joint development. This application and other methods obtain technology and knowledge that are more different from the market, thereby expanding the development of new products. Therefore, if a company has a keen ability to absorb and uses EMSs maturely, the addition of this capability will help change the face of corporate competition. The demand will continue for companies to increase, update, re-allocate, and recreate their resources and capabilities to be in line with market competitiveness; companies can enhance and combine existing capabilities and improve management system knowledge and systems.



Third, absorptive capacity is a form of special resources. The RBV approach has highlighted the importance of resources. According to the RBV [22], a firm outperforms its competitors if it manages its overall resources so that they generate capabilities that are rare, not substitutable, valuable, and difficult to imitate. Resources give the firm the opportunity to grow in choosing the best strategy in response to external requirements [60] and are critical determinants of knowledge creation [61]. Therefore, special resources are likely to moderate the relationship between strategic orientation cultures and proactive EMSs. Thus, we posit the following hypothesis:



Hypothesis 2 (H2).

Absorptive capacity positively moderates the relationship between strategic orientation cultures (a. customer orientation, b. competitor orientation, and c. innovation orientation) and EMSs in such a way that the relationship will be stronger in suppliers with absorptive capacity than in firms with no absorptive capacity.






2.6. EMSs and Eco-Innovation


The main reason eco-innovation is selected as the dependent variable is that EMSs are proposed to create a competitive advantage. This study employs the resource-based view (RBV) of the firm [19,20,21,22,23,24,47] to address the relationships between proactive EMSs and competitiveness (eco-innovation).



Porter and van der Linde [44] argued that pollution is a form of economic waste. As Hart [3] predicted, due to increasing awareness of the constraints imposed by pollution, prevention will increasingly be a source of competitive advantage. Eco-innovation results from the efficiency of production processes and reducing waste disposal costs [3,61,62,63] that include redesigning production processes to be less polluting and using energy-saving manufacturing processes [44,64].



Proactive EMSs can be expected to enhance eco-innovation in two ways. First, addressing environmental problems earlier than competitors will allow suppliers to gain cost advantage through learning curve effects [65,66,67,68,69]. Second, addressing environmental problems early and developing solutions to environmental challenges can influence the future development of environmental regulations. Therefore, by addressing environmental problems early and influencing environmental regulations, the suppliers can not only raise their rivals’ costs [70], but also gain a relative eco-innovation advantage. Thus,



Hypothesis 3 (H3).

The EMS is positively associated with eco-innovation.






2.7. Conceptual Framework


Figure 1 shows our proposed conceptual framework.





3. Methods


3.1. Sample and Sampling Procedure


The sampling frame was constructed from Taichung Industrial Park and the Central Science Park, where there are factories and manufacturing industries that are engaged in ISO 14001 management. We investigated firms operating in Taiwan because of the intense pressure such firms face when seeking ISO 14001 environmental management standards certification and the emphasis on environmental management in the Taiwanese government’s economic development agenda. The unit of analysis used was the relationship between Taiwanese suppliers and their buyers. We obtained a list of firms from a commercial provider to limit the target population of this study to firms that engage in eco-innovation. From the 500 contacts on the list, we received 162 responses, yielding a response rate of 32.4%. We excluded 20 responses because of considerable missing data on the main variables. The final sample consisted of 142 usable questionnaires.



Following Armstrong and Overton’s [71] procedure to assess nonresponse bias, we compared the key variables from a sample of firms that responded early with those from sample of firms that responded late. We discovered no significant differences in variables such as number of employees and sales volume between early and late respondents. Thus, nonresponse bias should not significantly affect the study results. The respondents had served at their respective firms for an average of 12.5 years. The average age of these supplier firms was 19.5 years. Employee numbers varied between 100 and 20,500, but 49.3% of suppliers had fewer than 100 employees. The duration of relationships with buyers ranged from 5 to 30 years, but 55.6% of suppliers maintained such links for more than 15 years.




3.2. Measures


3.2.1. Construct Measurement


Venkatraman [72] and Narver and Slater [52] have defined strategy orientation as the means and the business model, especially the unit-level strategy, adopted by an enterprise to achieve its goal. Strategy orientation is comprised of three main concepts: customer orientation, competitor orientation, and innovation orientation. Absorptive capacity was measured using four items adapted from studies by Minbeava et al. [73] and Van den Hooff and Van Weenen (2004). Eco-innovation was measured using three items adapted from a study by Aragón-Correa [74].



We controlled for several potential sources of heterogeneity. The size and age of a firm and the length of a buyer–supplier relationship are likely to affect EMSs. We measured firm size as the logarithm of the number of employees and firm age as the number of years of operation since a firm’s establishment. Finally, we controlled for length of relationship by using the logarithm of the number of years duration of a buyer–supplier relationship.




3.2.2. Reliability and Validity


Confirmatory factor analysis was conducted in Amos 24.0 to assess the reliability and the convergent and discriminant validity of the multi-item scales [75]. Because the samples were small, we created two measurement models: one for EMSs and eco-innovation and one for strategic orientation and absorptive capacity. Although the chi-square statistic was significant, it is sensitive to the sample size and model complexity [76]. These indices are more appropriate for assessing model fit. The results for indicator loadings were significant (p < 0.001). Additionally, we estimated composite reliability (CR) to determine the internal consistency of the measures. The CR of each factor ranged from 0.85 to 0.92 (>0.7). The Cronbach’s alpha for each construct was above the widely accepted threshold of 0.7. Appendix A provides details on the constructs and their operationalization. The indicator loadings were significant, indicating convergent validity.



The discriminant validity of the measures was assessed. We tested whether, for each pair of constructs, the squared correlation between the two constructs was less than the average variance extracted (AVE) for each construct [77]. The AVE for each construct exceeded 0.5, the squared correlations of that construct with all others in the model [76].




3.2.3. Common Method Bias


We also assessed whether common method bias posed a serious threat. Following Podsakoff et al. [78], we adopted Harman’s one-factor test and entered all the principal constructs into a principal component factor analysis. No common factor loading was apparent for any of the measures, and Factor 1 accounted for roughly 18% of the variance in the data [78]. Therefore, common method bias was not considered a serious problem for our data.






4. Results


The correlation coefficients of the variables are summarized in Table 1. According to the SPSS correlation analysis, the correlation coefficients among competitor orientation, innovation orientation, and EMS implementation were significant (p < 0.001); customer orientation, competitor orientation, innovation orientation, and EMS implementation were respectively related to the eco-innovation. The correlation coefficients between innovation variables were all significant (p < 0.001), and the correlation coefficients of customer orientation, competitor orientation, innovation orientation, and absorptive capacity with EMS implementation were significant (p < 0.001).



Cronbach’s alpha for each construct was above the widely accepted threshold of 0.7.



The results are shown in Table 1. The Cronbach’s alpha for each aspect was higher than 0.7, and the factor loadings were all significant; therefore, the model had sufficient convergent validity.



Table 1 presents the means, standard deviations, reliability (coefficient alphas), and correlations of the variables. We analyzed these data through hierarchical regression analysis. Table 2 shows the hierarchical regression results for three models in which the dependent variable is EMS implementation and only the control variables are included. Among the control variables, relationship length exerted a positive and significant effect on EMS implementation. We hypothesized that strategy orientation would have a positive effect on EMS implementation. In Model 1, competitor orientation significantly and positively affected proactive EMS implementation (b = 0.54, p < 0.001), supporting H1b, as did innovation orientation (b = 0.22, p < 0.01). However, customer orientation did not exert any significant positive effect on EMS (b = 0.04, p > 0.1). Therefore, our results support H1b and H1c.



As Table 3 shows, the impact of EMS implementation on the relationship between customer orientation and ecological innovation (β = 0.23, T = 3.13, p < 0.01) declined to (β = 0.51, T = 6.74, p < 0.001). EMS implementation fully mediated the relationship between competitor orientation and ecological innovation (β = 0.11, T = 1.21), which decreased to (β = 0.56, T = 6.17, p < 0.001). Therefore, H3 was supported.



Table 4 indicates that absorptive capacity could strengthen customer orientation, with significant explanatory power (β = 0.26, T = 3.40, p < 0.01) that decreased to (β = 0.46, T = 4.87, p < 0.001). Absorptive capacity could strengthen competitor orientation and exhibited significant explanatory moderating power (β = 0.16, T = 2.74, p < 0.01), which decreased to (β = 0.56, T = 7.97, p < 0.001). With absorptive capacity to strengthen the innovation orientation results, the model reached significant explanatory power (β = 0.26, T = 3.52, p < 0.01) and decreased to (β = 0.48, T = 4.39, p < 0.001).



Therefore, the regression analysis results were significant and thus supported H2a, H2b, and H2c.




5. Conclusions and Discussion


This study proposed a conceptual framework in which a proactive EMS in the context of high absorptive capability permits strategic orientation, which in turn is associated with greater competitive advantage (in eco-innovation). We investigated whether (a) strategic orientation influences the likelihood of having an EMS and (b) whether an EMS is associated with a competitive advantage (in eco-innovation).



5.1. Theoretical Implications


The purpose of this study is to examine the impact of strategic orientation (customer orientation, competitor orientation, innovation orientation) on an environmental management system (EMS) and eco-innovation, while also examining the mediating role of EMSs in the relationship between strategic orientation and eco-innovation. This study enriches the theoretical understanding in several ways. First, it provides insights into the impact of strategic orientation on EMS implementation. The results suggest that competitor orientation and innovation orientation are the main factors affecting proactive EMS implementation. Additionally, customer orientation does not influence EMS implementation. Competitor orientation and innovation orientation enable suppliers to collect intelligence about competitors. Thus, competitor orientation enables suppliers to acquire the information that is required for long-term competition strategies and for approaches to environmental management that are preferred by buyers [52].



Absorptive capacity positively moderates the relationship between strategic orientation and EMSs. Thus, strategic orientation (external resource) and absorptive capability (internal resource) complement each other in their influence on EMS implementation. These results augment the strategic orientation literature by explaining why customer and competitor orientation can be antithetical. In addition, absorptive capacity negatively influences the relationship between customer orientation and EMS implementation. Such a result indicates that strong absorptive capacity mainly acts as a substitute to promote EMS implementation. Overall, competitor orientation (external resource) and absorptive capacity complement each other in their effects on EMS implementation, but customer orientation (external resource) and absorptive capacity act as substitutes in their influence on EMS implementation.



Finally, this research expands the literature by assessing whether a proactive EMS is conducive to eco-innovation. This study employed the RBV of the firm [19,20,21,22] to address the relationships between a proactive EMS and competitiveness (eco-innovation).




5.2. Managerial Implications


This study also contributes empirical findings on firms in Taiwan. Little empirical evidence has demonstrated the effect of strategic orientation on proactive EMSs. We provide evidence of the different strategic orientations that influence companies and managers not only to ensure the authenticity of their environmental information, but also to legitimize their environmental management strategies and actions. Our findings support the validity of the interaction effect of strategic orientation cultures and absorptive capacity on EMS implementation. In the environmental management literature, a few studies have provided insight into how absorptive capacity may affect EMS implementation. Complementing these studies, we suggest that the interaction between strategic orientation and absorptive capacity encourages EMS implementation. Absorptive capacity, as an external resource, moderates the effects of strategic orientation.



Second, despite considerable academic and managerial interest in EMSs, little empirical research has investigated the determinants and consequences of EMSs. An unanswered question within organization and management research is how organizational culture determines why some firms have greater success with EMSs. Research adopting a more systematic perspective of EMSs by defining the many activities they encompass is thus required. Furthermore, most empirical works have been conducted in the United States. Consequently, managers of organizations in other countries can know little about the appropriateness and desirability of their EMSs [79,80].



Third, managers should be aware that absorptive capacity may enhance the effect of competitor orientation on an EMS. In addition, managers should seek new methods for use in EMSs. Our results indicate that fostering absorptive capacity may help firms to enhance the relationship between competitor orientation and proactive environmental management.




5.3. Limitations and Future Research


Several limitations are worth addressing. First, the cross-sectional nature of our study precludes causal inference. However, EMS implementation seems to induce eco-innovation, and eco-innovation may also affect EMS implementation. Thus, although future research should adopt longitudinal designs to provide evidence of the direction of causality, we believe our results will not be invalidated.



Second, although we drew our sample from a variety of information technology firms in Taiwan, the generalization of these findings to other industries should be performed with caution. Third, we based our study on the subjective assessment of key informants; thus, the data regarding eco-innovation were susceptible to subjective biases. Future research that collects diverse and objective data can potentially overcome such biases.
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Appendix A








	Measurement Items
	



	Constructs: Customer Orientation

(Narver, Slater, and MacLachlan, 2004) (Cronbach’s alpha = 0.845; AVE = 0.54; CR = 0.852)

1. We attach great importance to improving customer satisfaction.

2. We continue to create new service content to provide customers with more value.

3. The basis of our competitive advantage is in fully understanding customer needs.

4. We formulate business strategies for the purpose of increasing customer value.

5. We regularly evaluate customer satisfaction.

6. We attach great importance to, and continually improve the quality of, after-sales service.

7. Our customers attach great importance to environmental pollution prevention and management.
	0.849

0.818

0.811

0.813



	Constructs: Competitor Orientation

(Cronbach’s alpha = 0.84; AVE = 0.54; CR = 0.854) [47]

1. Our employees can share information about competitors.

2. Our competitors have strengthened environmental pollution prevention and control management to enhance their own advantages.

3. Our competitors have developed favorable environmental management methods for the prevention and control of environmental pollution.

4. We can quickly respond to the actions of competitors.

5. The company’s leaders often discuss the strategies of competitors.

6. The company’s leaders are good at finding and seizing opportunities to establish a competitive advantage.
	0.842

0.793

0.779

0.796



	Constructs: Innovation Orientation

(Cronbach’s alpha = 0.639; AVE = 0.52; CR = 0.652) [47]

1. The company welcomes innovative suggestions.

2. Company managers actively seek out innovative ideas.

3. Company employees put forward innovative ideas because, even if they fail to implement the ideas, they know they will not be punished for it.

4. The project manager actively supports innovative ideas, experiments, and creative processes.

5. Innovation is considered too risky, so it is often rejected by the company (reverse question).
	0.519

0.489

0.459

0.527

0.87



	Constructs: Environmental Management System

(ISO Publications, 2005) (Cronbach’s alpha = 0.92; CR = 0.58; AVE = 0.928) [25]

1. The company implements energy-saving measures.

2. The company practices the use of renewable resources.

3. The company recycles waste.

4. The company performs an environmental audit.

5. The company promotes greening activities such as tree planting.

6. The company promotes environmental protection activities in the office.

7. The company organizes environmental protection education and training.

8. The company actively participates in community environmental protection activities.
	0.917

0.909

0.909

0.915

0.909

0.911

0.907

0.912



	Constructs: Eco-Innovation

(Cronbach’s alpha = 0.909; AVE = 0.72; CR = 0.912) [18]

1. New environmental and sustainability information used by the company has surpassed existing market knowledge.

2. New environmental and sustainability information is used by the company to educate project team members about innovations in the market.

3. New concepts of environmental protection and sustainability used by the company are necessary for future market success.

4. New environmental and sustainability information used by the company can attract potential customers in the market in the future.

5. The company’s product innovation is in line with environmental protection and sustainability policies, which is highly novel for our industry.

6. The company’s product innovation is environmentally friendly and sustainable and surpasses existing standards in our industry.

7. The company’s product innovation is environmentally friendly and sustainable, providing new ideas for our industry.

8. The company’s product innovation is environmentally friendly and sustainable, with a high degree of creativity.


	0.966

0.965

0.966

0.965

0.963

0.964

0.968

0.963





	Constructs: Absorptive Capacity

(Cronbach’s alpha = 0.918; AVE = 0.66; CR = 0.925) [37]

1. The company leaders have clearly defined the objectives of the environmental pollution prevention and control management plan.

2. The company leaders participate in the entire execution of the environmental pollution prevention and management plan.

3. The company leaders have a strong determination to implement environmental pollution prevention and management plans.

4. The company leaders attach great importance to the opinions and suggestions of employees on the implementation of the environmental pollution prevention and control management plan.

5. The company leaders encourage the development of new product technologies or processes.

6. The company leaders encourage participation in major decisions regarding the environmental pollution prevention and control management plan.


	0.903

0.912

0.914

0.884

0.901

0.901
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Figure 1. Conceptual framework of EMS. 
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Table 1. Descriptive statistics and correlations.
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	Avg.
	S.D.
	1
	2
	3
	4
	5
	6





	Customer orientation
	6.114
	0.746
	
	
	
	
	
	



	Competitor orientation
	5.278
	0.978
	0.451 ***
	(0.85)
	
	
	
	



	Innovation orientation
	5.814
	0.925
	0.527 ***
	0.355 ***
	(0.84)
	
	
	



	EMS
	5.362
	1.004
	0.285 ***
	0.401 ***
	0.348 ***
	(0.71)
	
	



	Absorptive capacity
	5.735
	0.953
	0.500 ***
	0.273 ***
	0.670 ***
	0.221 *
	(0.92)
	



	Eco-innovation
	4.773
	1.287
	0.251 **
	0.100
	0.420 ***
	0.352 ***
	0.425 ***
	(0.94)







* Correlation is significant at the 0.05 level (two-tailed). ** Correlation is significant at the 0.01 level (two-tailed). *** Correlation is significant at the 0.001 level (two-tailed).
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Table 2. Regression results for EMS (strategic orientation and EMS).
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	Model 1 (H1–H3)

(EMS)





	Firm size
	−0.07(−1.03)



	Firm age
	−0.06(−0.78)



	Relationship length
	−0.05(−0.68)



	Customer orientation
	0.04 (0.45)



	Competitor orientation
	0.54 *** (6.61)



	Innovation orientation
	0.22 ** (2.64)



	R2
	0.54



	Adjusted R2
	0.52



	F value
	26.07 ***



	Max VIFs
	2.29







** p < 0.01, *** p < 0.001.
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Table 3. Regression results for eco-innovation (strategic orientation, EMS and eco-innovation).
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Model 2

	
Model 3

	
Model 4

	
Model 5






	

	

	
(Eco-innovation)

	




	
Firm size

	
−0.07(−0.94)

	
−0.11(−1.47)

	
−0.14(−1.80)

	
−0.01(−0.16)




	
Firm age

	
−0.05(−0.64)

	
−1.11(−1.21)

	
−0.11(−1.21)

	
−0.04(−0.48)




	
Relationship length

	
0.18 * (2.24)

	
0.17 (1.84)

	
0.17 (1.84)

	
0.09 (0.99)




	
EMS

	
0.64 *** (9.76)

	

	

	




	
Customer orientation

	

	
0.51 *** (7.05)

	

	




	
Competitor orientation

	

	

	
0.50 *** (6.82)

	




	
Innovation orientation

	

	

	

	
0.60 *** (8.53)




	
R2

	
0.44

	
0.30

	
0.29

	
0.38




	
Adjusted R2

	
0.42

	
0.28

	
0.27

	
0.36




	
F value

	
26.49 ***

	
14.55 ***

	
13.74 ***

	
20.60 ***




	
Max VIFs

	
1.63

	
1.64

	
1.64

	
1.67








* p < 0.05, *** p < 0.001.
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Table 4. Regression results for EMS (absorptive capability added, strategic orientation and EMS).
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	Model 6
	Model 7
	Model 8





	Firm size
	−0.08(−1.16)
	−0.09(−1.39)
	−0.17(−0.22)



	Firm age
	0.00(−0.00)
	−0.08(−1.05)
	−0.17(−0.19)



	Relationship length
	−0.04(−0.49)
	−0.04(−0.55)
	−0.07(−0.83)



	Absorptive Capability (AC)
	0.31 ** (3.51)
	0.24 ** (3.32)
	0.28 ** (2.67)



	Customer orientation (CUO)
	0.46 *** (4.87)
	
	



	CUO X AC
	0.26 ** (3.40)
	
	



	Competitor orientation (COO)
	
	0.56 *** (7.97)
	



	COO X AC
	
	0.16 ** (2.74)
	



	Innovation orientation (IO)
	
	
	0.48 *** (4.39)



	IO X AC
	
	
	0.26 ** (3.52)



	R2
	0.42
	0.55
	0.41



	Adjusted R2
	0.39
	0.53
	0.39



	F value
	16.06 ***
	27.73 ***
	15.79 ***



	Max VIFs
	2.08
	1.66
	2.75







** p < 0.01, *** p < 0.001.
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