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Green innovation is a key variable in coordinating economic growth and ecological protection, and also the fundamental driving force for future economic development. Green innovation plays a crucial role in creating competitive advantages for companies. This paper investigates the impact of the interaction between strategic flexibility and managerial ties on green innovation in new firms, and explores ways to match strategic flexibility and managerial ties that are more appropriate for conducting green innovation practices. The results of the empirical study by using survey data from Chinese new firms indicate that different types of strategic flexibility and managerial ties can generate different synergies and thus have different impacts on green innovation. Specifically, for a new venture, it is more likely to use its ties with government to develop green innovation when it has greater resource flexibility. Conversely, a new venture with greater coordination flexibility is more capable of implementing green innovation through close ties with other firms. Our theoretical constructs and empirical results can better explain how different types of strategic flexibility use different kinds of managerial relationships to promote green innovation in new ventures.
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INTRODUCTION
With the rise of the global “low-carbon revolution”, green innovation has become a key variable in reconciling economic growth with ecological protection and a fundamental driver of future economic development (Arfi et al., 2018). As consumers become more concerned about the environment issues, and the expansion of government environmental regulations, more and more enterprise recognize the importance of green innovation and make green management an integral part of their corporate strategies (Chen, 2008; Peng & Lin, 2008; Chang, 2011). Overall, green management has become one of the key factors for companies to gain competitive advantage (Bocken et al., 2014; Przychodzen & Przychodzen, 2015), especially for new ventures in emerging economies.
In recent years, some scholars have called for attention to the specific processes and mechanisms of going green (Hojnik & Ruzzier, 2016; Wang et al., 2020), but mainly from the perspective of stakeholders, who believe that companies engage in green practices to meet their expectations and thus achieve improved financial and environmental performance (Ozaki & Sevastyanova, 2011). However, little research has been conducted on the specific processes and mechanisms by which companies use their own strategic resources to “go green”. At the same time, it has become increasingly important to identify the factors that influence green innovation (Cai & Zhou, 2014). While some studies suggest that green innovation may be influenced by certain internal and external organizational factors (Zhu et al., 2008; Huang & Wu, 2010), few studies have considered the composite role of strategic flexibility and organizational social capital in green innovation.
Among various drivers of green innovation, the priority for new ventures that always lack sufficient resources for implementing green innovation is to focus on the efficiency of the resources themselves and the utilization process of these resources, because value of resources may lose gradually with market environment change in highly uncertain environment (Ireland et al., 2003). Whereas early studies tend to focus on how specific static resources affect innovation in general, more recent research posits the importance of strategic flexibility on green innovation (Roy & Sivakumar, 2012; Huang & Li, 2015).
Due to the rapid changes in the environment, firms must be flexible (Dai et al., 2018), therefore, focusing on the issue of strategic flexibility has become a necessity. Strategic flexibility is a dynamic ability of a firm to reallocate organizational resources and adjust processes to deal with the changes in the environment (Li et al., 2017), and it is considered a source of competitive advantage. Strategic flexibility also has important innovative implications. However, prior studies paid more attention on the direct effects of strategic flexibility on firm performance or innovation in general (Sanchez, 1995; Katsuhiko & Hitt, 2004; Colombo et al., 2012), and largely ignored the influence of firm’s difference on the leverage of strategic flexibility. Rosenbusch, Brinckmann, and Bausch (2011) indicate that since new ventures always have limited resources and have to be more flexible and agile, this flexibility of new firms might enable them to induce radical change in industry themselves and better-adapted to a changing environments, and thus they could have a prolonged time in pioneering green innovations under a relative low competition condition. We further argue that the effects of various flexibilities on green innovation depend on not only firm’s characteristics, but also on the market environment. Thus, it is important to emphasize the relationships between strategic flexibility under specific context on green innovation. For example, in emerging economies such as China, new ventures lack sufficient internal resources for green innovation (Wright et al., 2005), and need to find and obtain external resources to improve the effect of strategic flexibility on green innovation. However, existing literature remains a key question: which kinds of external resources can help the new ventures achieve this goal more effectively in emerging economies such as China?
Further, highly uncertain market environment and incomplete formal regulation in emerging economies make the new ventures have to utilize informal institutions such as managerial ties to improve the effectiveness of strategic flexibility (Liu et al., 2009), and managerial ties have be viewed as specific contingent factor for Chinese firms (Li, et al., 2009). Thus, we argue that the new ventures in China can use managerial ties to improve the effects of strategic flexibility on green innovation. Unfortunately, existing literature still unexplained which kinds of interactive relationships between strategic flexibilities and managerial ties are more effective in improving green innovation of new ventures in emerging economies such as China, and thus we do not know how to combine their strategic flexibility with managerial ties to generate synergy effect for improvement of green innovation of the new ventures in China.
To address above issues, integrating social capital theory and strategic literature to develop a theoretical framework, we propose that resource flexibility and coordination flexibility can differently match with managerial ties and then facilitate green innovation of new ventures. Our contributions focus on two aspects. Theoretically, by introducing the managerial ties as a new contingency factor that conducts a firm’s boundary spanning interchanges, we argue that in order to reduce the negative influence of imperfect market system and to cope with the environmental pressure, new ventures in emerging economies such as China need to effectively combine strategic flexibility as important internal capability with managerial ties as one of the most efficient acquisition approaches of external resources to implement green innovation. Existing studies have noted that the boundaries of a firm in the traditional sense are continuously expanding (Gulati, Nohria, & Zaheer, 2000), and therefore a broader definition of organizational boundaries is needed (Zott & Amit, 2008). As a response, this study will emphasize the matching between different types of strategic flexibility and managerial ties, and explore the most effective fitting modes on fostering green innovation of new ventures in emerging economies. Empirically, using new venture samples from China as one of the largest emerging markets, we examine the different interaction effects of strategic flexibility and managerial ties on green innovation, and indicate that both the combination between coordination flexibility and ties with other firms and the combination between resource flexibility and ties with government have more effective effects on green innovation than other combinations.
THEORETICAL BACKGROUND
Green innovation includes developing green products and green processes and modifying existing product designs to reduce harmful environmental impacts throughout every stage of business operations (Chen et al., 2006; Huang & Li, 2015). Recent study indicates that because of the flexibility and more innovative, new ventures often pioneer green innovations (Rosenbusch et al., 2011; Su, 2020). However, both insufficient resources and incomplete market system new ventures in emerging economies face can destroy their green innovation (Wright, et al., 2005; Lee et al., 2010). In this case, the economy is in transition phase and accompany with traditional business culture (Li & Peng, 2008), new ventures in China prefer to utilize managerial ties as the substitute of formal institution to reduce the high risks in green innovation (Peng & Luo, 2000; Hitt et al., 2001) and obtain external resources for the effective leverage of strategic flexibility.
From contingent theory, the contingency factors can influence the selection of strategy variables change (Zott & Amit, 2008), and the leverage of capability and resource can change with different environment (Sheng et al., 2011). Specifically, the effects of strategic flexibility are closely related to environmental factors (Grewal & Tansuhaj, 2001). Facing specific market environment, the new ventures in emerging economies such as China more emphasize the utilizing of managerial ties as the most important social resources (Peng & Luo, 2000). The existing studies also view managerial ties as specific contingency factors to examine the interactive effect with different business strategies on firm performance (Li et al., 2009). However, extant research does little work on whether and how new ventures strengthen green innovation by coordinating their strategic flexibility and managerial ties simultaneously. In this work, we argue that the fully exertion of strategic flexibility on fostering green innovation of the new ventures in China depends on the fitting relations with managerial ties.
Strategic flexibility and green innovation
The increased irregularity, complexity and uncertainty of modern society, especially in emerging economies, necessitates that firms develop the ability to navigate complex business environment and maintain competitive advantage through constant adaptation (Rindova & Kotha, 2001). Thus, strategic flexibility, the ability to deal with change (Wright & Snell, 1998; Zhou & Wu, 2010), has become an important organizational requirement to enable firms to thrive in such environment (Dai et al., 2018). Strategic agility is a dynamic ability to quickly adjust organizational processes and resource allocation, enabling companies to react quickly in a volatile environment and adjust resource allocation and combination within the organization promptly (Sanchez, 1995, 1997; Combe et al., 2012). The benefits of strategic flexibility come to the fore when it is needed. Strategic flexibility reduces risk and also increases resistance in times of institutional turmoil and crisis (Das & Elango, 1995; Levy and Powell, 1998).
Strategic flexibility also has important implications for firms’ innovation activities. First, strategic flexibility helps firms to conduct green innovation practices. Firm with strong strategic flexibility can better identify ideas and opportunities in the market that could lead to new green products or processes (Li et al., 2017). Conversely, when a firm lacks strategic flexibility, it may become rigid, trapped in existing products and technologies, making it difficult to conduct green innovation (Su, 2020). Second, strategic flexibility reduces the resistance firms encounter when engaging in green innovation, and move forward quickly (Zhou & Wu, 2010). Third, firms with higher strategic flexibility are more willing to take risks brought by green innovation, because flexible resources and coordination ability can play a good buffer role and reduce sunk costs (Dai et al., 2018). In general, strategic flexibility is of great significance to green innovation.
As Sanchez (1997) noted that, the essence of strategic flexibility is that a firm has flexible resources and can coordinate them promptly when required. Therefore, strategic flexibility can be considered to contain two core components, resource flexibility and coordination flexibility (Sanchez, 1995; Liu et al., 2009). Resource flexibility depends on the inherent properties of the resources, while coordination flexibility consists of the extent of agreement of how to deploy resources effectively among all units, and to which extent the firm can reconfigure or recombination the resources (Wright & Snell, 1998; Li et al., 2010).
Specifically, resource flexibility reflects the extent to which a resource has alternative uses, as well as the difficulty, the time and cost required to change the use of the resource, and is largely determined by the inherent attributes of the resource (Sanchez, 1995, 1997). Whereas coordination flexibility reflects the extent to which the firm can reconfigure the orchestration of resources, and the sharing degree in the process of using resources (Li et al., 2010).
Although extant research pays attention to the valuable function of strategic flexibility when implementing green innovation, the empirical evidence in this area suffers inconsistent results. The scholars hold positive viewpoints argue that, green innovation involves uncertain outcomes needs flexible management rather than rigid controls (Roy & Sivakumar, 2012). Specifically, the firm with high level of strategic flexibility will have wider usage of its resources and overcome organizational inertia, and thus it will be easier for the firm to adapt to changing environment, and then have successful green innovation (Zhou & Wu, 2010; Rosenbusch et al., 2011). Chang et al. (2012) further point out that, the firm focus on flexibility-enhancing will have better performance in green innovation. In contract, those researchers who have the opposite views point out that, the pursuit of flexibility will sacrificing distinctiveness, and thus may impede the green innovation (Kraatz & Zajac, 2001; Liu et al., 2009). Farjoun (2010) also indicate that stable mechanisms and institutions such as routines which lack of flexibility can also promote green innovation, and thereby the role of strategic flexibility may not be necessary in the green innovation.
Because some existing research on strategic flexibility has not distinguished between resource flexibility and coordination flexibility, it will inevitably lead to some conflicting results on the relationship between strategic flexibility and innovation. In the meantime, these studies ignored the effects of specific contingent factors that may match with different types of strategic flexibility on green innovation. According to contingency theory, contingent factors can change the roles of resources and capabilities in affecting firm performance (Zott & Amit, 2008). Based on Chinese context specific, managerial ties as important external resources have also been viewed as the most essential contingent factors (Zhang and Li, 2008; Li et al., 2009), and thus they should interact with different types of strategic flexibility to produce synergy influence on green innovation. To remedy this, in this paper, we explore the effects of strategic flexibility-managerial ties’ fitting relations on green innovation of the new ventures in emerging economies such as China.
Synergy effects of managerial ties
The trend of environmentalism makes firms feel the regulatory pressure from the government, the growing awareness of consumers on environmental protection, and the concern of stakeholders on green innovation (Huang & Wu, 2010; Cai & Zhou, 2014). In this context, in order to overcome environmental challenges to better carry out green innovation activities, firms need to establish and maintain reasonable relationships with those stakeholders. (Wasko & Faraj, 2005; Vachon & Klassen, 2008). Managerial ties are also considered as an important strategic asset in addition to strategic flexibility (Ruef, 2002; Tsai, 2002).
According to social network theory, the establishment of social capital comes from the repeated and intensive interactions between the firm and its stakeholders (Dyer & Singh, 1998). Social capital represents the relational resources achieved by firms through managerial ties (Adler & Kwon, 2002). Many companies are attempting to integrate upstream and downstream partners, customers, into the green innovation process in order to gain competitive advantage (Vachon & Klassen, 2008).
Recent studies further emphasized that fast-changing environment can have a continuous impact on resource status and resource deployment of the firm, so it is necessary to regulate the role of the external environment in the process of resource management (Katsuhiko & Hitt, 2004; Sirmon, et al., 2007, 2011). Therefore, we need to explore how specific environment contingents influence the effects of strategic flexibility on green innovation of new ventures in emerging economies. In China, the market environment is highly uncertain, while the economy is growing rapidly and undergoing dynamic restructuring, which is a great challenge for new ventures (Peng, 2003; Li & Peng, 2008). Although reform has been occurred in many field of market system, further improvements are still necessary (Li et al., 2009). To eliminate the risk and withstand the turbulent environment, there is a long history for firms in China to use managerial ties to facilitate transaction (Peng & Luo, 2000; Liu et al., 2010).
In this study, following research of Geletkanycz and Hambrick (1997), managerial ties are defined as “executives’ boundary spanning activities and their associated interactions with external entities”. They can help firms to access scarce resources and manage environmental uncertainties induced by institutional voids (Li & Zhou, 2010; Li, et al., 2014). In accordance with social capital theory, managerial ties are more evident in emerging economies, where they help resources and information to be exchanged more smoothly, thereby reducing transaction costs and increasing transaction value (Luo, 2003). However, existing literature mainly focus on managerial ties’ direct contribution to its performance (e.g. Peng & Luo, 2000; Payne et al., 2010). The contingent effect of managerial ties on the process of utilizing firm’s internal strategic flexibility to green innovation is also an imperative but unresolved question.
According to Luk et al. (2008) and Peng and Luo (2000), we divide managerial ties into ties with other firms and ties with the government as two important types, and argue that they have different attributions. Thus, these two kinds of managerial ties may have different matching style with resource flexibility and coordination flexibility. Specifically, ties with other firms are horizontal that tend to be embedded in large networks, which include relations with upstream and downstream companies, peers, and customers (Li & Zhou, 2010). Meanwhile, as an emerging economy, China is going through a transition, where has volatile and complex environment, while the government holds significant resources and may conduct administrative interventions from time to time (Li et al., 2008). Under such circumstances, new ventures establish ties with government to better access the resources held by the government, and to deal with institutional voids and excessive administrative interventions (Peng & Luo, 2000; Baron & Tang, 2009).
Overall, managerial ties serve as important means for firms to obtain resources and facilitate exchanges are likely affect how firms fully utilize the potential of their strategic flexibility. More importantly, the difference of ties with other firms and ties with government makes them produce different effects of combination with different strategic flexibility types on green innovation of the new ventures.
HYPOTHESIS DEVELOPMENT
Resource flexibility and managerial ties
Firms and their upstream and downstream partners often think and act together for a common environmental purpose (Zhu et al., 2012). When solving these environmental problems, managerial ties provide a channel and incentive for firms to exchange resources, information and knowledge (Phelps, 2010). Through building and maintaining managerial ties, firms increase their ability to collaboratively solve problems to get the inspiration and cultivate new knowledge that need for green innovation (Wincent et al., 2010).
Resource flexibility enables the firm to meet green innovation needs by transforming internal resources while laying the groundwork to respond to volatile consumer demands (Sanchez, 1995). For resource flexibility is inherently an important requirement for coping with changes, the new ventures prefer to improve their resource flexibility to guarantee that resource usage will cater to generating new ideas and implementing these ideas into commercial technologies for successful green innovation.
Kraatz and Zajac (2001) suggested that resource flexibility can buffer the impact of external environment changes on firms. The better resource flexibility that firms have makes it easier to cope with the possible uncertain factors. With strong ties with other firms, new ventures more emphasize their surviving, and prefer sustaining their condition rather than taking risks for implementing green innovation (Kang et al., 2007). Ties with other firms tend to last longer than ties with government (Sheng et al., 2011), and the possibly excessive duration of relations with buyers or suppliers may make the firm embedded in a relatively fixed network, and then hinder green innovation because of the diminishing heterogeneous resource (Nooteboom, 1999). Also, new ventures always have the liability of newness, and stuck with their size, thus, to build strong ties with other firms, specifically larger firms, may limit opportunities and alternatives for them to make synergy effect with resource flexibility in developing green innovation (Lee et al., 2010).
In contrast, government in emerging economy such as China still holds a large amount of resources and has the power to allocate them and approve projects (Park & Luo, 2001), and thus it is critical for new ventures to build close ties with government. Thus, we argue that ties with government can enhance the effectiveness of resource flexibility in strengthening green innovation of the new ventures. First, as risk and uncertainty in emerging markets are higher in China, stronger relations with government officials can keep new ventures more up-to-date with policy information and capture new market opportunities faster, which is benefit to the effective improvement of resource flexibility in affecting green innovation. Moreover, when operating in a market suffering transition and uncertainty, through building and maintaining ties with government, the new ventures can get more policy support, which is benefit to recombine current resources for strengthening their capabilities in innovation (Chen, et al., 2015). Thus, by leveraging resource flexibility, new ventures are better able to capture unexpected changes in the market and respond to them promptly (Wright et al., 2005). Especially, for new ventures that just entered in a market, close ties with government can help them gain legitimacy among peers in industry, which can avoid the cutthroat competition in some extent (Shaffer, 1995; Lu et al., 2010). Li and Zhang (2007) indicate that legitimacy gain from ties with government can bring more customers to firms, and also let the market information inflow into firms. In this case, with existing resource flexibility, the new ventures with close tie with government officers can have better sight and grasp market opportunity, and then better focus and highlight on distinct capabilities for pursing green innovation. Finally, during economic transitional period, one of the Chinese government’s core initiatives to promote economic development is to encourage green innovation among new ventures (Lee et al., 2010). The new ventures can get loan guarantee and financial support more easily through close ties with government (Park & Luo, 2001). This financial aid can integrate with firm’s existing resource flexibility and then generate synergy effect to advance green innovation which has higher cost. Therefore, we suggest: 
Hypothesis 1. A new venture with high resource flexibility benefits more from ties with government than ties with other firms for fostering its green innovation.
Coordination flexibility and managerial ties
When operating in highly uncertain environment, new ventures have to share and redeploy resources more efficiently to achieve target, seize market opportunity, and improve mobility and adaptively to cope with various difficult conditions (Liu et al., 2009). The new ventures with strong coordination flexibility can not only integrate and find the alternative use of the existing and newly gaining resources, but also increase the sharing degree of the resource, which enable them to put the inspiration of green innovation into action (Zahra & George, 2002). Moreover, new ventures with a high degree of coordinated flexibility are more likely to discover new resources, recombine them with existing resources, and put them into service rapidly to meet the needs of successfully implementing green innovations (Sanchez, 1997). Thus, when operating in Chinese market which characterized by transitioning, uncertainty, and incomplete market mechanism (Wright et al., 2005), the new ventures with stronger coordination flexibility can overcome the rigidity of operating process in generating breakthrough ideas, recognize and grasp more market opportunity in time for green innovation.
In this paper, we argue that a firm with strong coordination flexibility will be more profitable by maintaining ties with other firms than ties with government. The new ventures with stronger coordination flexibility emphasize that resources have various alternative uses, and transform quickly with low cost (Sanchez, 1995). But ties with government always have short time horizon, and lack an effective mechanism to maintain the stable relationships (Sheng et al., 2011). Thus, since the new ventures’ coordination flexibility emphasizes the redeploy, reconfiguration, and the sharing degree of resources among all departments, the short-term nature of ties with government will put pressure on the new ventures to exert their coordination flexibility to recombination or reallocate for green innovation.
In contrast, new ventures gain access to more market information and resources by building and maintaining ties with other firms (Luk et al., 2008), and overcome the organization rigid caused by existing internal resource (Kang et al., 2007), which provides more space for the new ventures in leveraging coordination flexibility to improve their green innovation activities. Specifically, through close contact with customers, firms can not only gain explicit knowledge such as current customer demand, but also get deeper level of tacit knowledge such as the potential needs of customers (Luo, 2003). Di Benedetto et al. (2008) stated that the identification of potential untapped markets is one of the key drivers of green innovation, and these resources from ties with customers may help the firm tap the underlying market demand and then guide a better utilize of coordination flexibility (Sinkula, 1994) for green innovation. Further, close contacts with suppliers can help firm get high quality materials, in time delivery, and even the other firms’ material requirement condition (Ahuja, 2000). These merits enrich the firm’s existing resource portfolio, and thus provide more space for the reconfiguration or redeploying of the existing and new gaining resources, which also improve the effectiveness of coordination flexibility in green innovation. Therefore, we suggest:
Hypothesis 2. A new venture with high coordination flexibility benefits more from ties with other firms than ties with government for fostering its green innovation.
METHODOLOGY
Sample and data collection
We conduct empirical research through questionnaire survey. We randomly selected a sample of 300 new ventures, which are established less than 8 years, in China (Li & Zhang, 2007). China’s 14th Five-Year Plan clearly points out the need to vigorously develop green technology innovation and promote the green transformation of key industries and important fields. In order to adapt to the policy and gain more initiative and competitive advantage, more and more Chinese enterprises are practicing green innovation. Hence, it is appropriate to study green innovation issues in Chinese new ventures.
The questionnaire was originally designed based on existing literature. In order to ensure content validity, we selected three experienced entrepreneurs for in-depth interviews. To make the questionnaire clearer, we modified some questions based on the interview transcriptions and suggestions from the entrepreneurs. We then conducted a pretest with eight senior managers. The interviewers were involved the pretest throughout to ensure that the participants understood each question of the questionnaire accurately. After analyzing the pretest responses, the questionnaire was finalized. To avoid common method bias, two participants were selected from each tested firm: one top leader such as CEOs from a strategic perspective, and one middle manager from an operational perspective. We arranged trained interviewers to contact and confirm a meeting time with the respondent firm personnel. The interviewer assisted the participants to complete the questionnaires, and then collect them. A total of 228 new ventures completed the questionnaire validly, and their responses constitute the sample for this study. The comparison of respondents and non-respondents indicates no significant differences, which suggests no notable non-response bias.
Measures
We use a 5-point Likert scales (from 1 - strongly disagree, to 5 - strongly agree) to test all the multi-items variables. The majority of the measures involved in this study are drawn from existing literature, with additional individual measures were adjusted to adapt to the business environment faced by Chinese firms and the demands or suggestions of interviewees in pilot firms.
We adapt a measure of green innovation from Chen et al. (2006), and Chen (2008), which reflects innovations in products, processes, materials, etc. to reduce negative impacts on the environment throughout the product lifecycle. We measure it by five items. Referring to Sanchez’s definition of resource flexibility and its characteristics, we measure it with five items to reflect resource convertibility, conversion cost and time. Coordination flexibility is measured by six items, it capture the extent of agreement of how to deploy resources effectively among all units, and to which extent the firm can reconfigure or recombination the resources. We follow the measurements used by Peng and Luo (2000) and Luk et al. (2008) to measure managerial ties. Specifically, ties with other firms were measured by six items, and ties with government were measured by three items.
Considering that other factors may also have an impact on green innovation, the following control variables are selected in this paper. First, firm size represents the resourcefulness of a firm, while firm age is a significant characteristic of a firm, and both of them may influence green innovation (Huang & Li, 2015). Therefore, we choose them as control variables. We use the number of employees of the firm to measure Firm size. The respondent was asked to choose which is the range of the employee number of their company (1 = 1∼50, 2 = 51∼200, 3 = 201∼500, 4 = 501∼1,000, 5 = more than 1,000). We measure the Firm age by the number of years it has been founded. Second, because the market environment in which a firm operates has an impact on the maintenance of managerial ties and the implementation of green innovation, we selected seven industrial environment-related variables as control variables (Li et al., 2008). All of them were measured using a five-point Likert scale (1 = strongly disagree to 5 = strongly agree). Namely, the respondent was asked to rate to what extent for his/her firms that: demand always comes from new customers; are in a lucrative industry; Product and service have high profit; are easy to gain profit in our industry; the profit outlook of our industry is good; economic development plan give strong support; and resources are abundant in the market.
Reliability and construct validity
To ensure the reliability and validity of the data, we adopted several practical approaches. First, all of the constructs’ measures in this study were derived from existing studies and were validated in the literature. As can be seen in Table 1, Cronbach’s alphas ranged from 0.820 to 0.920, all of which are above the acceptable value of 0.7 (Cronbach, 1951). This indicates that the variables involved in this paper exhibit good internal consistency characteristics in the sample data used, from which we can assert that our measures are reliable.
TABLE 1 | Factor loadings and coefficient alpha.
[image: Table 1]Second, the construct validity tests of the variables are generally divided into two aspects, convergent validity and discriminant validity. Convergent validity can be tested by checking factor loading values and AVE (average variance extracted) values. Generally, a factor loading greater than or equal to 0.7 and an AVE greater than or equal to 0.5 can be considered as having convergent validity for the variable’s measurements (Fornell and Larker, 1981). Of the 25 item loadings presented in Table 1, 23 exceeded 0.7. The calculations results of AVE also showed that they all exceeded the recommended thresholds for each construct. Therefore, the measures used in this study are all valid and satisfy the convergent validity.
Discriminant validity was tested by examining whether the square root of the AVE of each construct (within-construct variance) was greater than the correlation between the constructs (between-construct variance) (Fornell & Larcker, 1981). Table 2 presents the correlation coefficients between all variables and the square root of the AVE for each construct (values on the diagonal line, in bold). As can be seen, the bold values on the diagonal lines are larger than all correlation coefficient values in their rows and columns, indicating discriminant validity among all constructs.
TABLE 2 | Descriptive Statistics and Correlation Matrixa.
[image: Table 2]RESULTS
The descriptive statistics and Pearson correlations of the study variables are shown in Table 2. The results of the regression analysis are displayed in Table 3. We regress green innovation against the control variables in Model 1. Then we add resource flexibility, coordination flexibility, ties with other firms, and ties with government in Model 2. Then we add the interaction between resource flexibility and ties with other firms in Model 3, the interaction between resource flexibility and ties with government in Model 4, the interaction between coordination flexibility and ties with other firms in Model 5, and the interaction between coordination flexibility and ties with government in Model 6. In the last step, we put all variables and interaction terms into model 7. The VIF (variance inflation factor) of each variable in the model is less than 3, indicating that there is no strong multicollinearity among the independent variables.
TABLE 3 | Results of optimal scaling regression.
[image: Table 3]In Hypothesis 1, we consider whether a new venture with resource flexibility benefits more from ties with government than from ties with other firms. The results indicate that the interaction between resource flexibility and ties with government is relates significant positively to green innovation (Model four in Table 3: β = 0.098, p < 0.01; Model 7: β = 0.130, p < 0.001). However, the coefficient of resource flexibility multiplied by ties with other firms is not that significant (Model 3: β = 0.090, p < 0.1; Model 7: β = 0.051, p > 0.1). These results support Hypothesis 1.
For Hypothesis 2, we predict that new ventures with coordination flexibility will benefit more from ties with other firms than ties with government for fostering their green innovation. Model three in Table 3 shows that, the interaction of coordination flexibility and ties with other firms is positively associated with green innovation (Model 5: β = 0.085, p < 0.1; Model 7: β = 0.087, p < 0.05). In contrast, the interaction of coordination flexibility and ties with government is negatively associated with green innovation (Model 6: β = -0.038, p > 0.1; Model 7: β = -0.087, p < 0.1). That is, a new venture with coordination flexibility gains more from the presence of tie with other firms than from ties with government, in support of Hypothesis 2.
DISCUSSION
The main purpose of this paper is to explore and explain the impact of the interaction between strategic flexibility and managerial ties on green innovation in new ventures. With a sample in China’s new ventures, and building on the strategic flexibility literature and social capital theory, we empirically examine all the above effects. This paper has the following contributions.
Theoretical contributions
First, recent study calls for the identification of ‘green innovation’ that as an important driver of growth, especially for new ventures in emerging countries (Albort-Morant et al., 2016). Though previous studies have identified the impact of strategic flexibility on green innovation, this research field suffers from a conflicting views of empirical evidence (e.g., Colombo et al., 2012). Therefore, whether new ventures’ strategic flexibility actually benefit green innovations deserve the attention. In order to further advance this line of research, this paper proposes that in emerging economies such as China, in the process of green innovation implementation in new ventures, the key role of strategic flexibility (via resource flexibility and coordination flexibility) is generated through synergy with managerial ties (via ties with other firms and ties with government).
Our findings enrich existing research by investigating managerial ties as an important external resource gaining source, how to generate synergy effect with internal resource and coordination flexibility to better promote green innovations. In particular, researchers always focus on managerial ties’ direct impact on new ventures performance (Yli-Renko et al., 2002; Li & Zhang, 2007). We propose that managerial ties can not only impact firms’ green innovation directly, but also influence the exertion of internal resource and coordination flexibility. More interestingly, our findings indicate that a new venture with resource flexibility is more likely to conduct green innovations with ties with government rather than ties with other firms. On the contrary, a new venture with coordination flexibility is better able to achieve green innovation through building and maintaining ties with other firms rather than ties with government. These results reveal the importance of match between internal strategic flexibility and the way a new venture gain external resources. Our research provides a more nuanced understanding of how existing resource attributes which represent by resource flexibility and coordination flexibility and external resource gaining mechanisms which we focus on ties with other firms and ties with government in this paper jointly affect green innovation.
Second, our findings are different from some work which argue that ties with other firms is more useful than ties with government in transition economies such as China (e.g., Luk et al., 2008; Sheng et al., 2011). Different samples may lead to this inconsistency. For instance, new ventures and general firms. The possible explanation is that new ventures always suffer liability of newness and lack of resources, while government plays an essential role in developing and supporting new ventures growth in China. Thus, building and maintaining close ties with government to build legitimacy, gain scare resource and institutional support could generate synergy effect with new venture’s resource flexibility and then successfully implementing green innovations. On the other hand, as new entrant, new ventures always lack of bargaining power when facing mature incumbent firms, therefore, close ties with other firms may weaken the positive impact of resource flexibility on green innovation. Overall, our findings extend existing social capital theory by providing a profound understanding of the matching relations between different types of managerial ties and strategic flexibility.
MANAGERIAL IMPLICATIONS
The findings of this paper also have some implications for the management practices of new ventures. First, our study highlights the important role of strategic flexibility that managers should pay attention to in the process of implementing green innovation. Green innovation refers to innovations that are designed to reduce harmful environmental impacts, which has played a key role in driving industry toward sustainable manufacturing. Our empirical results strongly demonstrate that both resource flexibility and coordination flexibility can help new ventures to implement green innovation effectively. Therefore, new ventures in China should make their every effort to maintain their strategic flexibility. To achieve a relative high level of strategic flexibility, new ventures should foster an organizational culture that conducive to resource sharing and rapid deployment, set up a more flexible and organic organizational structure, and design a modular product manufacturing process (Sanchez, 1997; Christensen, 2006; Zhou & Wu, 2010).
Second, our findings indicate that strategic flexibility and managerial ties have different matching mechanisms to gain the maximum synergy effect on green innovation. Effective green innovation requires firms to maintain strategic flexibility and interplay with different types of managerial relationships. Specifically, to have better benefits from cultivating strategic flexibility and enhance green innovations, we suggest that a new venture with resource flexibility strengthen its ties with government; a new venture with coordination flexibility should endeavor to build and maintain ties with other firms such as its customers and suppliers.
Green innovation involves multiple functional areas (Noori & Chen, 2003; Huang & Li, 2015), thus requiring the integration of strategic resources from within and outside the firm to create synergies. For example, developers, designers, and environmental technicians work together to examine the possible environmental impacts of products and manufacturing processes (Noori & Chen, 2003). Leveraging the synergy of strategic flexibility and managerial ties aims to integrate the expertise of different participants in green innovation and enhance the dissemination of market and customer knowledge (Jansen et al., 2005; Huang & Wu, 2010), which in turn leads to green innovation. By matching resource flexibility, coordinating flexibility with ties with other firms and ties with government, firms can effectively integrate environmental issues in strategic planning to better promote green innovation.
LIMITATIONS AND FUTURE RESEARCH
Although this study has theoretical contributions and practical implications, there are still some limitations. The limitations of the study are analyzed for future more in-depth research in this area.
First, the sample of this empirical test is cross-sectional and context-specific. The cross-sectional data limit the test of the causal inferences of strategic flexibility and firms’ green innovation, while the context-specific issue requires the results should be viewed cautiously when extended to other or more general contexts. Therefore, future work may use a longitude and more general based sample to test our result and make a more convincible conclusion. Second, we investigate the matching relations between external managerial ties and internal strategic flexibility in this study. It is noteworthy that, research on the match of strategic flexibility with some other external factors such as demand uncertainty, technology turbulence, and competitive intensity may provide more comprehensive understanding of strategic flexibility and its effect on green innovation.
CONCLUSION
With the survey of Chinese new ventures, our empirical findings suggest that when new ventures’ strategic flexibility (via resource flexibility and coordination flexibility) match with their managerial ties (via ties with other firms and ties with government), they will more likely to conduct green innovation. We hope that this study will provide a little insight into the study of the matching of internal and external factors of new ventures, and their roles in the implementation of green innovation in the context of emerging economies, and contribute to the deeper development of this important area.
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7. The profit outlook of ~ -0.039  -0.040 0249** 0459 0.637* 0636" -

our industry is good

8. Economic development  -0.096 ~ -0.120 0359** 0288 0518 0547 0416** -

plan give strong support
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in the market
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12. Resource flexibility ~ ~0.244** 0063 0260** 0276* 0278* 0224* 0281** 0208* 0107 0289 0103  0.765
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‘N = 228

“The square root of average variance extracted (AVE) for each construct is along the diagonal (in bold).

“Correlatios

is significant at the 0.05 level (2-tailed).
*Coerelation i Sipmificant at the (01 level (2-tailed).
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