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Abstract

:

The purpose of this study is to explore the relationships between three intangible resources and the innovation performance of Chinese high-tech firms, and the moderating effect of internationalization on these relationships. We implement a hierarchical multiple regression analysis using data for 274 Chinese high-tech firms. The results show that all three intangible resources, measured by top management team diversity, research and development intensity, and government subsidies, positively influence Chinese high-tech firm innovation performance. We find the relationships between these intangible resources and the innovation performance of Chinese high-tech firms are significantly positively moderated by internationalization. These findings have important implications, as follows. First, they provide evidence of the strategic value of intangible resources and their effects on innovation performance. Second, our results show that increasing internationalization alone does not guarantee performance improvement. Firms should consider their internal and external environments and the complex relationships among factors when they make decisions about internationalization investments. Prior research does not provide an explanation for how internationalization affects performance, because it primarily focuses on the direct relationship between internationalization and performance. This study overcomes this limitation by examining the indirect effect of internationalization on performance.
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1. Introduction


The business environment of the 21st century can be described as having the characteristics of accelerating innovation, globalization of competition, and the collapse of boundaries between industries [1]. In addition, uncertainty in the business environment is intensifying due to the variation in consumer needs and deregulation. It is important for firms to acquire and utilize valuable and rare resources to continue to secure and maintain competitive advantages in this market environment, where competition levels and environmental uncertainties are increasing [2]. From a resource-based view, scholars have divided the types of resources into tangible and intangible resources [3] and stressed the importance of acquiring and utilizing intangible resources that are difficult to imitate and substitute [4].



In addition, many firms face the need for active internationalization to acquire diverse resources that can serve as the basis for sustainable competitive advantages. Internationalization has become a key activity for firms, particularly in developing countries that need to acquire and utilize advanced technologies and resources. Thus, the Chinese government has encouraged and supported the internationalization of Chinese firms [5]. Through the process of market opening and privatization in the early 1990s, firms in China achieved remarkable development and growth based on government support and technology acquisition efforts. Facing rapidly changing business environments, they also tried to strengthen their competitiveness through internationalization [6].



High-tech industries are industrial sectors that research, develop, apply, and spread advanced methods and most modern equipment, including industries that are knowledge- and technology-intensive [7]. In 1999, the Ministry of Science and Technology defined high-tech industries as including manufacturing medicine, equipment manufacturing, electric machinery and equipment manufacturing, and manufacturing measuring instruments and office equipment. They later expanded it to include software, telecommunications, electronics, information technology, and biotechnology [8]. In China, high-tech industries are the leading industrial sector in the national economy’s development. The firms in these industrial sectors are required to obtain and utilize resources effectively and acquire competitiveness through internationalization [9]. Although the Chinese market has grown rapidly, the skills and capabilities of Chinese firms are still considerably lower than those of multinational firms from advanced economies. Therefore, Chinese firms should acquire and utilize more knowledge and skills through internationalization.



In sum, for high-tech firms in China, the acquisition and utilization of valuable resources and internationalization are essential factors for achieving competitive advantages and growth. Nevertheless, studies on the impact of their resource utilization and internationalization activities on creating competitive advantages are inadequate [10,11]. Thus, this study aimed to analyze the relationship between intangible resources and innovation performance, which has been emphasized as having a more significant impact on achieving the competitive advantages of Chinese high-tech firms, and the moderating effect of internationalization on these relationships. The findings of the study intensify the academic value of the resource-based view by providing the empirical evidence for the effects of valuable intangible resources on the innovation performance of firms. They also extend the earlier works on internationalization by providing the indirect effect of internationalization that strengthens the positive relationship between various intangible resources and innovation performance.




2. Literature Review


2.1. Intangible Resources and Competitive Advantage


Since the late 1980s, the “resource-based view” has emerged as a critical theory for explaining the competitive advantages of firms [10]. Unlike the “industrial organization model,” which explains the source of competitive advantages based on the characteristics of the external environment, especially the industrial environment, the “resource-based view” emphasizes the importance of internal resources held by firms to achieve competitive advantages. Scholars supporting the resource-based view argue that a firm is a collection of various resources and the resources held by each firm can be unique, heterogeneous, and difficult to imitate and move [3]. They suggest that four characteristics describe a resource that can be the basis for a sustainable competitive advantage as core competence, as follows: The resource should be (1) valuable, (2) rare, (3) difficult to imitate, and (4) difficult to substitute.



Resource-based view scholars separate a firm’s resources into two categories, tangible and intangible. Unlike tangible resources, which have a physical substance, intangible resources, including knowledge, functions, reputation, technology, and relationships, have been considered more important to achieve a sustainable competitive advantage [12]. Intangible resources are framed as tacit information that is difficult to specify in documents. They are difficult for competitors to imitate or substitute [4]. The importance of intangible resources has been further emphasized as globalization and competition have intensified and technological changes have been accelerated [13].



In order to improve performance based on innovation activities, it is necessary to secure and utilize various intangible resources. Intangible resources that are unique and have an intricate social complexity are difficult to imitate or substitute [14,15]. These intangible resources are generally divided into three types, human resources, technical resources, and reputation resources [16]. However, other scholars, such as Barney [15] have included culture as an essential type of intangible resource that can determine firm competitiveness. In addition, Hall [17] divides intangible resources into two categories, people dependent on resources and people independent of resources. He suggested technical resources and relational resources as specific types of non-human resources [18]. Thus, we focused on three types of intangible resources including human, technical, and relational resources in this study.




2.2. Internationalization


With the development of transportation and telecommunications, the global economy has been rapidly consolidating. Accordingly, firms from each country have redoubled their efforts to expand their business activities into overseas markets and to acquire the necessary resources and capabilities. By making inroads into overseas markets, firms can increase their product sales, lower production costs, and strengthen their competitiveness. Internationalization can also serve as a way for knowledge sourcing that is not available in the home market. [19] Therefore, as well as large firms, relatively small- and medium-sized firms have recently been more actively trying to enter overseas markets [20]. In particular, high-tech firms that handle cutting-edge technologies and products often feel the need to advance into overseas markets to get knowledge sources. They often have the difficulty of achieving sufficient expected profits solely from domestic demand if the domestic market is immature or consumers’ needs remain low. For these reasons, many firms in the high-tech industrial sector in China have been actively seeking to enter overseas markets [21].



However, prior studies that analyzed the impact of internationalization on firm performance show inconsistent results. In response to these findings, scholars argue that the benefits and costs should be taken into account in each phase of internationalization [22]. For example, in the initial stage of entering overseas markets, the “foreigner liability” of cultural differences and other factors may have a strong impact. Thus, high costs in excess of profits are likely to arise in this stage. However, over time, the various learning and experience effects gained in the process of internationalization can reduce costs and increase profits [23]. Thus, internationalization can provide an opportunity for growth if firms can overcome the costly initial steps [24]. For this purpose, firms should be able to utilize their resources obtained through the management activities in overseas markets.




2.3. Innovation


In the face of accelerating competition in the global market, the development of new products and services through innovation is becoming an integral part of firm survival and competitiveness. Many firms have been pushing for innovation-based product development and process improvements to gain competitive advantages [25]. Innovation is seen as an effective means of keeping a firm competitive, even when the firm faces a management crisis [26,27]. Thus, the importance of innovation in securing firm competitive advantages has been a major issue, not only for practitioners but also for academics in various fields [28].



In general, innovation is defined as the process of choosing creative ideas and turning them into useful products, services, and operating methods. However, there are also more diverse definitions of innovation. For example, Utterback [29] described innovation as a holistic process of various functional activities, rather than a single act. In addition, Zaltman et al. [30] defined innovation as an overall process in which individuals or social organizations accept and commercialize new ideas. Thus, in this study, we define innovation as “a series of processes that will succeed in the market through the effective performance of new products and services, process development, and management systems as a process of creative destruction”. This definition accords to the traditional definition of Schumpeter [31].





3. Hypotheses Development


Achieving a competitive advantage and improving performance through innovation requires the acquisition and utilization of various intangible resources [15]. These resources can be classified into intangible and tangible resources and the detailed types of intangible resources include human, technical, and relational resources [17]. Especially for Chinese firms, the role of relational intangible resources that can be obtained through the formation of friendly relationships with government stakeholders is very important for success in business [32]. Therefore, in this study, we focus on examining the impacts of three intangible resources of Chinese high-tech firms—human resources, technical resources, and relational resources—on innovation performance.



3.1. Human Resources—TMT Diversity of Age


Scholars present human resources as a resource type that can meet the four requirements for becoming a foundation of sustainable competitive advantage [33]. Especially, they emphasized the importance of the TMT (top management team), which directs firm strategic actions and performance, as a representative human resource. Discussions of functions and roles in the TMT began with Hambrick and Mason [34] who insisted on the relationship between the “upper echelon perspective” and strategy. From the upper echelon’s perspective, it is very important to understand the various factors that can affect the TMT’s cognitive structure, because the TMT chooses the firms’ strategic direction based on its cognitive structure [35]. Therefore, many scholars have focused on the effects of TMT diversity on firm strategic direction and performance. TMT diversity presents the degree of heterogeneity of the characteristics of TMT members [36]. Early studies on TMT diversity focused on the analysis of the effects of TMT diversity as a single construct [37]. However, because the various components that make up the TMT’s diversity can have a discriminatory effect on the firms’ strategy and performance, TMT diversity should not be considered as a single construct [38]. Therefore, this study focuses only on TMT age diversity, which is expected to have the most significant impact on the firm’s innovation activities and performance.



In TMT with members of diverse ages, there is a significant difference between older and younger members regarding risk-taking propensity and capacity [39]. Specifically, younger members tend to pursue new things more aggressively than older members, respond more proactively to environmental changes, and seek higher levels of risk [40]. In addition, compared with older managers, younger managers are more likely have recent information and technical knowledge [41]. On the other hand, older managers are likely to have a wide range of knowledge and information based on their rich experience in the industrial sector, which can provide potential opportunities for capture and utilization of market opportunities [42]. In addition, they often have valuable practical knowledge and know-how based on their experience [43].



In fact, the implementation of successful innovation requires the use of diverse experience, knowledge, and networks inside and outside the industry, along with new perspectives on breaking stereotypes and proactive attitudes toward environmental change. Therefore, it would be preferable for the TMT to consist of members of more diverse ages [44]. In this regard, firms in China are also aware of the importance of human resources. They consider the capabilities, knowledge, and experience of top managers as important factors for their competitiveness and growth [19]. In addition, they make efforts to improve innovation performance by including young members in their TMT and creating synergy with existing older and experienced team members [45]. Therefore, the following hypothesis about the relationship between the age diversity of the TMT and innovation performance of Chinese high-tech firms is established.



Hypothesis 1.

There is a positive relationship between the age diversity of the TMT and the innovation performance of Chinese high-tech firms.






3.2. Technical Resources—R&D Investments


A technical resource is an asset of a firm that can be used to develop new products or improve the production process. It has drawn the attention of many researchers as an intangible resource that meets the four requirements of becoming a foundation for sustainable competitive advantage. Most prior studies have measured technological resources using the level of R&D (research and development) investment, because it is very difficult to directly measure technological resources [46]. In fact, the use of this substitute has sufficient validity, as firms acquire technological resources such as technical knowledge, know-how, and advanced systems needed for innovation through R&D investment [47,48]. Therefore, in this study, the level of technical resources of high-tech firms was measured as the investment in R&D.



In fact, many Chinese firms were not fully aware of the importance of technological resources until early 2000. Even firms in the high-tech industry whose acquisition and utilization of technical resources is critical for creating sustainable competitive advantages did not fully recognize the importance of technological resources. Rather than developing new technologies, they focused on imitating the technology already developed by the firms in developed countries [25]. However, the lack of firm-specific technology capabilities weakened the competitiveness of China’s high-tech industrial sector as well as firm competitiveness. Thus, to overcome limitations and secure sustainable competitiveness, high-tech firms in China have increased their R&D investment for the acquisition of technological resources. With the increase in R&D investment, technological resources have been considered key factors for innovation and creation by high-tech firms [49,50]. Thus, the following hypothesis about the relationship between technological resources and the innovation performance of Chinese high-tech firms is proposed.



Hypothesis 2.

There is a positive relationship between R&D investment and the innovation performance of Chinese high-tech firms.






3.3. Relational Resources—GuanXi


As a unique cultural phenomenon that has been handed down for thousands of years, “GuanXi” is a distinctive component of Chinese culture [51]. GuanXi has received the attention of scholars and working-level officials throughout its long history. The word GuanXi, which consists of guan and xi, is usually translated as “relationship” or “connection” [52]. In prior studies, GuanXi was defined as “networked relations” [53], “social capital” [54], “social connections”, “a support relationship by reciprocal obligation” [55], “personal relationships gained throughout life as a social act” [56], and “social connectivity of more than two people” [57]. Among these, we followed the definition of Kim et al. [56]. Thus, in this study we define GuanXi between the Chinese government and high-tech firms as a “support relationship by mutual obligation”.



Managers of Chinese firms regard GuanXi as an important resource to be used in corporate management. Accordingly, prior studies (e.g., [58]) claim that GuanXi is the most important resource and key factor needed to do business in China. GuanXi is a valuable resource that can help firms achieve a competitive advantage. Its characteristics include non-mobility, complexity, interconnection, and collective efficiency [59]. Many scholars have also presented empirical results showing that GuanXi plays a key role in acquiring resources and building competitiveness. They have focused on identifying the relationship between GuanXi with various stakeholders and the performance of firms [51,56,60].



GuanXi enables Chinese firms to acquire the resources necessary for effective firm activities [61]. Particularly, firms can secure a superior network for sales, access to rare resources or infrastructure, and get direct and indirect subsidies through GuanXi with the government. On the other hand, there are some scholars who have noted the potential negative impacts of GuanXi. They argued that subsidies obtained from GuanXi could result in excessive government pressure and monitoring, hindering the autonomous decision-making and management of firms [62].



However, for Chinese high-tech firms, acquiring government subsidies based on GuanXi with the government can directly lead to investments in innovation. R&D investments are often required to improve innovation performance to compete with large global firms. However, R&D investments involve a high level of risk and uncertainty for expected results. Therefore, from the standpoint of Chinese firms, it is very important to acquire capital through government support, rather than raising all the capital for innovative investment on their own. GuanXi held by firms offers the opportunity to acquire financial resources, as well as valuable information for innovation. Such resources and information can be a source of competitive advantage that is difficult for competitors to imitate. Thus, the following hypothesis is established regarding the relationship between GuanXi with the government and the innovation performance of Chinese high-tech firms.



Hypothesis 3.

There is a positive relationship between Guanxi and innovation performance in Chinese high-tech firms.






3.4. Moderating Effect of Internationalization


In highly competitive business environment, firms have to proactively adapt to environmental changes in the global market. Thus, internationalization has become an essential requirement for survival, as well as for the growth of firms. Accordingly, many Chinese firms have tried to achieve international level competitiveness by carrying out active strategies in overseas markets [8].



Through internationalization, firms can create economies of scale, economies of scope, and the learning effect. If the domestic market is not large enough, they can create new demand markets and spread their risk by advancing into overseas markets [9]. They can also improve their structure through active internationalization, which can realize the need for continued technological development and innovation and organizational management capabilities in different overseas markets [8]. Firms can strengthen their competitiveness and improve performance by acquiring and utilizing valuable human, technological, and financial resources in overseas markets.



Despite the rapid growth of the Chinese market, the development and spread of valuable resources in China falls far short when compared to advanced countries [63]. To overcome this limitation, many Chinese firms have entered international markets [61]. High-tech firms especially have difficulty covering high-level R&D costs when operating solely in domestic markets. They need to learn and utilize new knowledge and technology in overseas markets. Thus, many Chinese firms put a great amount of time and effort into internationalization. However, there are not many studies that focus on the impact of internationalization on the performance of Chinese high-tech firms [64]. Furthermore, even some studies conducted on this relationship present conflicting results. Thus, our study focuses not on the direct effect of internationalization on the innovation performance of Chinese high-tech firms, but on an analysis of the indirect effects that internationalization could have on innovation performance through interaction with the three intangible resources—human resources, technical resources, and relational resources.



Regarding human resources, the internationalization of Chinese high-tech firms is expected to strengthen the competitiveness of TMT for innovation performance. In particular, through internationalization, younger top managers can acquire new and broader knowledge, information, and technology more quickly, which enhances the capabilities for innovation. The enhanced capabilities of younger top managers is beneficial for improving the innovation performance of firms through the process of working with older and more experienced top managers. Thus, the following hypothesis has been established regarding the effect of internationalization on the relationship between the age diversity of TMTs and the innovative performance of Chinese high-tech firms.



Hypothesis 4a.

Internationalization of Chinese high-tech firms will strengthen the positive relationship between the age diversity of TMTs and the innovation performance of Chinese high-tech firms.





Technical resources are the most important ones for high-tech firms to gain a competitive advantage. Internationalization is not only beneficial for raising new technical resources but also for strengthening the effectiveness of existing resources [57]. Specifically, internationalization can have a positive effect on understanding and experiencing technological resources that are difficult to obtain in the domestic market [57]. Moreover, resources acquired by building and utilizing diverse networks in international markets can help firms develop differentiated new technologies that competitors cannot easily imitate [62]. Thus, this study establishes the following hypothesis regarding the effect of internationalization on the relationship between R&D investment and the innovation performance of Chinese high-tech firms.



Hypothesis 4b.

Internationalization of Chinese high-tech firms will strengthen the positive relationship between R&D investment and the innovation performance of Chinese high-tech firms.





As described earlier, the Chinese government has been increasing its support for globalization to strengthen the international-level competitiveness of Chinese firms [65]. A firm more likely receives support if it has GuanXi with the government. It can reduce its financial burden for R&D investment, as well as for internationalization, by obtaining government subsidies. It can also reduce risk-averse tendencies if it pursues innovation and internationalization using government subsidies. However, all investment cannot be successful for innovation performance. To intensify the effectiveness and productivity of government subsidies, firms should acquire valuable knowledge and information from overseas markets [9]. This, in turn, can enhance the positive effect of government subsidies on the innovation performance of firms. Thus, the following hypothesis is established regarding the impact of internationalization on the relationship between government subsidies and the innovation performance of Chinese high-tech firms.



Hypothesis 4c.

The internationalization of Chinese high-tech firms will strengthen the positive relationship between government subsidies and the innovation performance of Chinese high-tech firms.





Figure 1 presents the research model showing the relationship among the key variables presented in the hypotheses.





4. Analysis


4.1. Data Collection and Sample


The firms listed on China A stock in China’s high-tech industrial sector in 2016 were selected as the research sample. Information on TMT ages, R&D expenses, government subsidies, overseas sales, number of patents, number of employees, and total assets of sample firms were collected from the CSMAR and the WIND databases. After excluding firms with missing information, the final sample included 274 firms.




4.2. Measurement of Variables


(1) Independent Variables—Intangible Resources



TMT Diversity: Article 217 of the Chinese Company Law defines the TMT as the person in charge of identifying important information for corporate management. Accordingly, prior studies have included managers with titles of chief executive officer, deputy prime minister, general accountant, and chief financial officer as members of the TMT [66]. We follow the definition of TMT used in these prior studies. The age diversity of the TMT was measured by an indexing method based on entropy measurement [67]. Specifically, the members were divided into age groups of younger than 40 years old, 41–45, 46–50, 51–55, and older than 56 years. Then, diversity was measured using the following formula [67].


TMT Diversity=−∑i=1sPi×Ln(Pi).



(1)







R&D Investment: Since firms can acquire technical resources through R&D investment, R&D intensity has been used for a typical proxy for the extent of a firm’s technological resources [47]. Therefore, in this study, the level of technological resources of Chinese high-tech firms was measured by R&D intensity, calculated by R&D investment relative to sales in 2016. The final measurement included in the analysis was the natural logarithmic value of R&D intensity, because of the asymmetry of the distribution of R&D investment [68].



Government Subsidies: Relational resources, another key resource for the innovation of Chinese high-tech firms, were measured with a particular focus on relationships with the government, as one of the various stakeholders described earlier. Specifically, government subsidies were obtained from the annual reports of the sample firms included in the analysis as a proxy for relational resources. We took the natural logarithm of government subsidies because of the asymmetry of the distribution of government subsidies.



(2) Moderating Variable—Internationalization



The level of internationalization of the sample firms was measured through various indicators, including the portion of overseas assets [69], the portion of overseas sales [21], the portion of overseas employees, and the number of overseas subsidiaries [70]. Some prior studies have indexed and utilized composite indicators of various measures. For example, in a study of service firms, Contractor et al. [20] measured the internationalization level of sample firms as a composite index of their overseas sales, the proportion of overseas employees, and the proportion of overseas subsidiaries. However, researchers argued that the use of composite indicators is not suitable for comprehensive measurement of the impact of internationalization through various methods, such as exports and contracts [71]. In this study, we adopt the same approach to measure the internationalization level of Chinese high-tech firms.



(3) Dependent Variable—Innovation Performance



Patents have been used in many prior studies as a proxy for innovation performance. Particularly, the patents in high-tech industries have been considered very appropriate as a proxy for innovation because they can be an effective way of maintaining a technological edge by protecting the company’s proprietary knowledge and technology [72]. Therefore, the innovation performance of Chinese high-tech firms, which is the dependent variable in this study, was measured by the number of patents successfully registered with the Chinese Patent and Trademark Office in 2016 [73]. We dropped the firms that did not register any patent in 2016 from our sample. The minimum and maximum values were 1 and 213. The average and standard deviation were 81.49 and 63.4 respectively.



(4) Control Variables—Firm Size, Firm Age, and Type of Industry



In the empirical analysis, we controlled for the effects of firm size, firm age, and the type of industry, which could affect the dependent variable of the study. Prior studies have suggested that larger firms have more resources to spare, so there is a high possibility of more aggressive investment in innovation and better innovation performance [29]. On the other hand, other studies have suggested that larger firms may invest less in innovation activities due to the inertia within the organization [74]. Thus, the effect of firm size, measured by log values of the total number of employees, was controlled in the regression analysis.



In general, younger firms innovate and develop new products more strongly, while older firms have a greater tendency to hedge against risks and uncertainties [75]. Thus, the effect of firm age, measured in years from the firm’s establishment, was controlled in the analysis. In addition, the effect of industrial types, measured by a dummy variable (manufacturing industry = 1, non-manufacturing industry = 0), was controlled in the regression analysis [76,77].





5. Results


For the analysis of the hypotheses, hierarchical multiple regression analysis was implemented. We used SPSS 24 as a tool to conduct statistical analysis. Descriptive statistics and Pearson correlations among the variables are presented in Table 1. The correlation coefficients between firm size and several other variables seem high. Thus, we conducted VIF (Variance Inflation Factor) analysis to check for multicollinearity. The results showed that the VIF values for all variables, including firm size, were all lower than the threshold of five. Therefore, we conclude multicollinearity is not a significant concern in hierarchical multiple regression analysis.



Table 2 presents the results of a hierarchical multiple regression analysis conducted on 274 sample firms. As the base model, Model 1 includes all control variables only. According to the results of Model 1, there is a significantly positive relationship between firm size and innovation performance (β = 0.347, p < 0.05). On the other hand, firm age and industry type did not reveal any significant relationship with innovation performance.



According to the findings in model 2, which includes both control and main variables, TMT age diversity has a significantly positive relationship with innovation performance (β = 0.226, p < 0.01). In addition, R&D intensity (β = 0.258 p < 0.01) and government subsidies (β = 0.144, p < 0.05) also have significantly positive relationships with innovation performance. Thus, hypothesis 1, hypothesis 2, and hypothesis 3, regarding the relationships between the three types of intangible resources and the innovation performance of Chinese high-tech firms, were all supported.



Interaction variables enter in the third, fourth, and fifth models. The results of Model 3, which analyzes the interaction effects of internationalization with TMT age diversity, reveal that internationalization of Chinese high-tech firms strengthens the positive relationship between TMT age diversity and innovation performance at p < 0.1, thus supporting hypothesis 4a.



A conditioned effect analysis using Process macro was additionally conducted to examine how the impacts of TMT age diversity on innovation performance differ according to the levels of internationalization. A conditional effect analysis is a verification technique that divides the moderation variables into a total of 23 values and calculates the significance level of interaction effects at each value. It is a relatively new technique in strategic management and innovation research. However, it has been often used in the prior research of marketing [78,79].



The findings in Table 3 show that the positive impact of TMT age diversity on innovation performance is higher in groups with a high level of internationalization (t = 2.547, p < 0.01) than in groups with a low-level of internationalization (t = 4.559, p < 0.01). In addition, a firm with high levels of both TMT diversity and internationalization achieved a higher level of innovation performance than the firms with only one component at a higher level or both at a lower level. Figure 2 illustrates this conditional effect of interaction and the relationship between TMT age diversity and innovation performance.



The findings in Model 4, which analyzes the interaction effects of internationalization with R&D intensity on innovation performance, shows that internationalization strengthens the positive relationship between R&D intensity and the innovation performance of Chinese high-tech firms (β = 2.999, p < 0.01). Thus, hypothesis 4b was supported. Furthermore, the findings of the conditional effect analysis in Table 4 show that R&D investment has a different effect on innovation performance depending on the level of internationalization. They show that the effect of R&D investment on innovation performance is higher in the group with a high level of internationalization (t = 5.362, p < 0.01) than in the group with a low level of internationalization (t = 2.044, p < 0.05). These findings show that maintaining both R&D investment and internationalization at higher levels results in a greater innovation performance. Figure 3 illustrates this relationship.



The findings in Model 5, which analyzes the interaction effect of internationalization with government subsidies on innovation performance, show that internationalization strengthens the positive relationship between government subsidies and the innovation performance of Chinese high-tech firms (β = 1.967, p < 0.1). Thus, hypothesis 4c was supported. The findings of the conditional effect analysis in Table 5 indicate that the effect of government subsidies on innovation performance significantly differ at different levels of internationalization. In particular, they reveal that the effects of government subsidies on the innovation performance of Chinese high-tech firms is not significant in groups with low levels of internationalization (t = 1.541, p = 1.12), but is significantly positive in groups with high levels of internationalization (t = 4.549, p < 0.01). This finding shows that firms with high levels of both government subsidies and internationalization generate a relatively higher innovation performance than those that do not. Figure 4 is a graphical analysis of these relationships.




6. Conclusions


The purpose of this study was to analyze the relationship between three intangible resources and the innovation performance of Chinese high-tech firms and the moderating effect of internationalization on these relationships. The empirical context of this study is listed high-tech Chinese firms in 2016. The findings of the hierarchical multiple regression show that there is a significantly positive relationship between all three types of intangible resources and the innovation performance of Chinese high-tech firms. On the other hand, the result of regression analysis reveals a negative relationship between internationalization and innovation performance. Although not established as a hypothesis, this result contradicts the findings in the prior studies that presented a positive or no direct relationship between internationalization and innovation performance [80,81]. It presents that if Chinese firms do not have sufficient intangible resources that are valuable, rare, and difficult to imitate and substitute, they cannot achieve a high innovation performance even though they are active in internationalization. Rather, internationalization might increase the uncertainty faced by firms and thus lead to a decrease in innovation performance. On the other hand, internationalization can strengthen the positive relationship between each intangible resource and the innovation performance of Chinese high-tech firms. These findings present that although internationalization alone cannot improve innovation performance, it can indirectly enhance innovation performance if the firm possesses and utilizes valuable intangible resources.



The results of this study have certain implications for firms that operate in high-tech industries where the pace of innovation and imitation is high and continued investment in R&D is essential. Specifically, they provide the following important academic and practical implications. First, this study delivers academic value by providing empirical evidence of the effects of intangible resources that meet the four conditions for becoming the basis of a sustainable competitive advantage, which has been emphasized from a resource-based view. The findings also provide useful information for high-tech firms who need to strengthen their competitiveness by acquiring and utilizing core resources and for policy makers who need to prepare effective supporting methods for those firms.



Second, although there are many prior studies analyzing the impact of internationalization on firm performance, they have presented conflicting findings. In addition, they failed to explain how internationalization improves firm performance. This study addresses these limitations. Although China has recently experienced rapid growth, it is still an emerging economy market with relatively little technology or knowledge compared to the markets in advanced economies. Thus, Chinese firms have made great efforts to overcome the limits of their own markets by advancing into overseas markets. However, the findings of this study suggest that the entry into overseas markets without sufficient internal resources for innovation could have a negative impact on the innovation performance of Chinese high-tech firms. Internationalization could have a positive impact on firm innovation performance only if the acquisition and utilization of valuable and rare internal resources are assumed. This finding implies that high-tech firms in China should pursue internationalization after carefully considering the combined influence of their diverse internal resources.



This study has the following limitations, which can be overcome by future research. First, in hierarchical regression analysis, we did not include the potential effects of TMT diversity in tenure, professional background, gender, etc. Although it is appropriate to adopt age diversity as a measurable variable that could have a significant impact on a firm’s innovation performance [39,82], future studies that measure and analyze more diverse elements of TMT diversity would enhance the reliability of the findings of this study and provide additional valuable information.



Second, there is a potential two-way causality running from internationalization to innovation performance and vice versa. [83] Furthermore, there is evidence that more productive plants, which are linked to higher innovation performance, do more exporting in practice. Although we did not make and explore the direct causal relationship between internationalization and innovation performance, this potential problem of reverse causality should be recognized, especially in the interpretation of the findings. Future research might be able to successfully control this potential two-way causality by adopting a convincing econometric analysis.



Third, this study focused on the effects of three intangible resources—human, technological, and relationship resources—as intangible resources that could be used to create a firm’s sustainable competitive advantage. However, the effects of reputational resources, another intangible resource that could have a significant impact on innovation performance through interrelationships with internationalization, were not included due to the limitations in data collection and measurement. Further practical implications may be provided if a future study that includes those variables is carried out. As in previous research, this study used the number of patents as a proxy for innovation performance [84,85,86]. However, innovation activities that do not register a patent may also lead to valuable technological improvements of firms. Further implications may be provided if a future study uses proxy or primary data that captures the effects of all valuable technological improvements, whether or not a patent is registered.



Fourth, GuanXi, an intangible relational resource that can have a significant impact on the management activities and performance of Chinese firms, is difficult to define in a single clear sense. Thus, referring to prior studies, GuanXi was defined as a “support relationship by mutual obligation” and measured as government subsidies. However, in practice, GuanXi could be defined as a more comprehensive concept and implemented in various forms. Thus, if the effects of GuanXi as an intangible relational resource were measured and analyzed from a more comprehensive perspective, it would provide additional valuable implications.



Finally, because the research target of this study was limited to Chinese high-tech firms, the final sample was limited to 274 firms. If future research is carried out to expand the research target to other industrial sectors and/or multiple years, the limitations of the sample size will be overcome. Furthermore, the generalizability and value of the findings can be enhanced.
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Figure 1. Research model. 
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Figure 2. The interaction between TMT age diversity and internationalization. 
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Figure 3