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ABSTRACT	Comment by Umi Kalsom Kassim: Clear abstract 

For enterprises, technology innovation is an inexhaustible driving force for their long-term development. In order to maintain competitive advantage and ensure business performance, enterprises always take technological innovation as the starting point and actively cultivate their technological innovation ability. 

Based on the theory of technology innovation capability, this thesis divides the technology innovation capability of new energy enterprises into three dimensions: technology innovation input capability, technology innovation transformation capability and technology innovation output capability. Then through the questionnaire survey data collection, with the assist of SPSS software on regression analysis of the data, get the impact of technology innovation ability on enterprise performance, and discuss the results. 

Moreover, according to the empirical research on new energy enterprises, the conclusion of this thesis is that enterprises’ technology innovation ability has a significant positive impact on their business performance, among which the technology innovation investment ability of enterprises has the most significant impact. Furthermore, some recommendation for the future study is provided in this research.
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[bookmark: _Toc58535726]CHAPTER I: Introduction

[bookmark: _Toc58535727]1.0 Overview
A general overview will be given in this chapter. First of all, it emphasizes the importance of technological innovation by analyzing the research background, and then illustrate the uncertain impact of technological innovation on enterprise performance based on China's actual national conditions in the question statement part, and clearly takes the new energy industry as the research target through the industry background explanation. Next, the research objectives and problems of this research are elaborated. In addition, the significance, scope and limitations of the research are given. Finally, the organization structure of the article is elaborated in detail.

[bookmark: _Toc58535728]1.1 Background Study	Comment by Umi Kalsom Kassim: Clear Overview and background of study was explained. The study related to the current development of the China Markets performance. 
In the 21st century, social development and scientific and technological progress are imminent. Every social progress is produced with the development and update of technology, and it is also a process to recombine the production factors, which is called innovation. Enterprises are the central part of the market and the main body of innovation. A new round of information technology reform represented by Big Data, Artificial Intelligence, Cloud Computing and 5G mobile Internet is accelerating the technological innovation ability of enterprises.

For national construction, the role of technological innovation is very important. Innovation output capability can be transformed into productivity, improve the ability of sustainable economic development, promote the leap from quantitative change to qualitative change, and become the primary driving factor to promote sound and rapid economic development (Lianto, Dachyar and Soemardi, 2018). In recent years, innovation activities, especially technological innovation, play an increasingly crucial role in improving enterprise performance. Many enterprises not only regard technological innovation as a means of competition but also start to upgrade it to the strategic level. Technological innovation strategy has become an essential competitive strategy, including the innovation of manufacturing companies, which has recently become the primary task of enterprises and industrial policymakers (Latan,2019). The governments of various countries also give enterprises the most excellent support for technological innovation from tax, law, financing, and other services.

For enterprises, technological innovation supports the long-term development of enterprises and ensures enterprise performance. Enterprises always take technological innovation as the starting point to improve enterprise performance. Recent research evidence shows that there is a specific link between innovation and financial performance (Lilly and Juma,2014). Vicente., et al. (2015) reckon that innovation capability is the ability of a company to develop new products by combining innovation behaviour, strategic capability, and internal technological process. The technological innovation capability of an enterprise has always been the key driver for the implementation of various technological innovation models. Maintaining good technology innovation ability is the fundamental guarantee for the sustainable and effective operation of corporations.

[bookmark: _Toc58535729]1.2 Problem statement	Comment by Umi Kalsom Kassim: Identified clear problem statement
According to the Classification of Strategic Emerging Industries released by the National Bureau of Statistics of China on October 12, 2018, the new energy industry was included as one of the new additions (Zhang, 2019). In addition, tax, subsidy and other related incentives also directly guide and assist the new energy industry to further connect with the market. Under the time background of green development in China, that is aimed at efficiency, harmonious and sustainable economic growth and social development, continue to optimize the energy structure is the urgent need of the development of China's economic and social transformation, standing in the perspective of globalization, in order to obtain a bigger share of the market in the future, China's new energy industry need to accumulate more energy and strength, as a result, each individual in industry is also put forward higher requirements, since the more excellent performance of new energy enterprises could support China's new energy industry to achieve lasting prosperity.

Innovation drive is one of China's major development strategy. Recent years, according to the statistics of the R&D investment, China invested in the research and development of new energy industry showed a rising trend year by year. However, the new energy as a technology-intensive enterprises, rely on the policy subsidies to reduce the cost of entering the market is not a long-term strategy, on the contrary, from the perspective of the enterprise itself, the ability of continuous technological transformation and upgrading is the long-term strategy to improve enterprise development, enhance enterprise strength and develop new competitive advantages which also contribute for company to improve their business performance. Therefore, strengthening technological innovation can improve enterprise performance, but the process of corporations’ R&D will consume a lot of time and bring uncertainty to the return. These unpredictable risks will also bring unknown impact on enterprise performance. Consequently, this report will make an in-depth analysis on whether the technological innovation ability will have a positive effect on their business performance. In addition, according to the importance of technological innovation to new energy enterprises, this industry will be the target industry of this study.

[bookmark: _Toc58535730]1.3 Research Objectives 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]The goal of this report is to study the influence mechanism of technology innovation capability on business performance. There are two main objectives of this study which are to sort out the relevant definitions of enterprise's technological innovation capability and determine the dimensions. The summary for the research objectives are as below:
-Determine the dimension of enterprise technological innovation capability;
-Determine the impact of several dimensions of technological innovation on enterprise performance.

[bookmark: _Toc58535731]1.4 Research Questions 
In order to achieve the research objectives of this thesis, the research problems that need to be solved are as follows:
-What are the dimensions of technological innovation capability;
-How do several dimensions of technological innovation capability affect the new energy enterprises’ performance;
-Which kind of technological innovation ability has the greatest impact on the performance of new energy enterprises.

[bookmark: _Toc58535732]1.5 Significance of the Study
[bookmark: _Toc58535733]1.5.1 Significance to Academy
This study enriches the theoretical system of technology innovation capability and enterprise performance. On the basis of theoretical analysis, this report defines its concept and divides its dimensions, which enriches the relevant theories of technological innovation capability. The research on the impact of technology innovation capability on enterprise performance includes qualitative and quantitative aspects, which enriches the theoretical research on enterprise performance. The research framework of the impact of technology innovation dynamic capability on enterprise performance is established. Based on the existing research theories of technological innovation capability and enterprise performance, this report puts forward the hypothesis, establishes the conceptual model of the impact of technological innovation capability on performance, and carries out empirical research. Finally, it gives the improvement countermeasures which make the whole research system more systematic and comprehensive.	Comment by Umi Kalsom Kassim: Clear impoartant justified for the research study

[bookmark: _Toc58535734]1.5.2 Significance of Industry
The conclusion of this report not only helps to enhance the innovation awareness of new energy enterprises, make them realize the importance of actively carrying out innovation activities, but also provides essential guidance for the analysis and improvement of the technology innovation ability of enterprises. Generally, corporations’’ business performance is affected by many factors, and technological innovation ability is an essential factor which has a great degree of discrimination on enterprise performance. Therefore, the study on the influence of dynamic capability of technological innovation on enterprise performance is conducive to the analysis of the mechanism of different influencing factors, and provides further support and reference for the study of enterprise performance, so as to formulate corresponding strategies for enterprises to improve their competitiveness. Meanwhile, it also has special guiding significance for new energy enterprises.

[bookmark: _Toc58535735]1.6 Scope of the Research
The survey object of this study is mainly for new energy enterprises. The samples are from senior managers of enterprises, including general manager, deputy general manager, secretary of the board of directors, manager of the strategic development department, etc. The reason for this requirement is that the senior managers generally have a longer working time in the company, the management level is more macro, and they have a more comprehensive grasp of the company's situation; secondly, the senior managers will deeply consider the strategic issues such as the enterprise's ability and technological innovation, and they are the strategy makers, while the middle-level managers and employees below are more participants and implementers of the strategy.

[bookmark: _Toc58535736]1.7 Limitation of the Research
[bookmark: _Toc37016489]The actual survey process needs to focus on the managers of new energy enterprises, so the sample size is relatively small, which may affect the promotion of the research results. From the perspective of variables, this study considers different dimensions separately, however, in the actual business process, several dimensions may have cross effects.

[bookmark: _Toc58535737]1.8 Chapter layout
Chapter 1-Introduction
This part mainly introduces the basic content of this report, from the angle of macroscopic to microcosmic analysis to the research background and problem statement, and the significance is expounded from academic and industry perspective, so as to find out the objectives and problems of this research. Finally, the limitations of this study are analyzed dialectically. In general, Chapter 1 plays a guiding role in this study.

Chapter 2-Literature review
It systematically expounds the relevant theories, reviews the domestic and foreign research status of the dynamic capability of technological innovation and enterprise performance, defines the concept in the process of theoretical analysis, discusses the dimension division of variables, and puts forward research hypotheses and conceptual framework model.



Chapter3-Research design
This chapter will introduce the research methods and data collection process of this study in detail. Specifically, the relevant data of this study will be processed by SPSS 22.0. Firstly, the number of samples will be calculated and the questionnaire will be designed. Secondly, this chapter analyzes the reasons why small samples will be tested by pilot method, and explains the importance of previous studies, factor analysis and reliability test. Thirdly, this chapter defines regression analysis and conducts statistical tests on the impact of technology innovation investment ability, technology innovation transformation ability and technology innovation output ability on enterprise performance.

Chapter4-Research findings
This chapter mainly analyzes the data of the questionnaire based on the research method in the previous chapter, so as to achieve the research objectives of this thesis, verify the research hypothesis, and find out the independent variable with the most significant relationship with the dependent variable.

Chapter5-Conclusion
In this chapter, the influence degree of each variable on the dependent variable is systematically summarized. In combination with the questionnaire questions, it is pointed out the improvement that enterprises needed in three different dimensions of technological innovation ability, and puts forward targeted suggestions and countermeasures. In addition, this chapter summarizes the contribution of the report, and also analyzes the limitation, as well as the prospects for future study.


[bookmark: _Toc37016494][bookmark: _Toc58535738]CHAPTER 2: Literature Review 	Comment by Umi Kalsom Kassim: Identified appropriate literature for the study which related to the IV and DV.

[bookmark: _Toc58535739]2.0 Overview
This chapter reviews the basic theory and main theory involved in this report, including the theory of technological innovation, the definition of new energy, and analyzes the background of China's new energy industry. Secondly, the previous research on dynamic capacity theory and dynamic innovation capacity theory of enterprises is sorted out, and on the basis of relevant theories, three dimensions of independent variables are defined, and dependent variables are defined in combination with relevant literature. Finally, the research hypothesis and conceptual framework model of this report are proposed in this chapter.

[bookmark: _Toc58535740]2.1 Theoretical Basis
[bookmark: _Toc58535741]2.1.1 Technical Innovation Theory
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Since Joseph Alois Schumpeter gave a systematical description of the theory of innovation, later scholars have been discussing and studying technological innovation for more than half a century. Schumpeter put forward the concept of innovation in the Theory of Economic Development in 1912, and then systematically elaborated it in the Business Cycle, describing innovation as the process of recombining factors of production or introducing new combinations into the production system so as to obtain potential profits (Schumpeter and Backhaus, 2003). Innovation theory emphasizes to find the most fundamental reason of its progress and growth from the level of economic development, and clearly regards economic development as the process of innovation. From the perspective of industry, in the process of continuous innovation, innovative and dynamic enterprises can flourish, while unchangeable enterprises will eventually be eliminated. In this way, social resources can be better combined, the combination of factors is constantly optimized, so as to facilitate the sustainable development of the economy (Li, 2013).

[bookmark: OLE_LINK15][bookmark: OLE_LINK16]On the basis of Schumpeter's Technical Innovation Theory, the research results of subsequent scholars have been developed and four schools of theory was formed. The neoclassical school emphasizes the fundamental role of technological innovation in economic growth, and establishes the Solow Growth Model to measure its contribution rate. In addition, they also point out the important role of government intervention by means of regulation. The neo-Schumpeterian school focuses on the study of the influence of organizational internal element structure on technological innovation from the perspective of corporations and adheres to the tradition of Schumpeterian innovation theory. Institutional innovation school focuses on the analysis of the external environment of technological innovation. They believe that a good external environment can be created through a good system, so as to improve the efficiency of innovation. The national innovation system school believes that the realization of innovation is driven by the national innovation system, emphasizes the influence of each country's proprietary factors on technological innovation, and realizes the innovation performance with wider scope and better effect through the arrangement of national system (Zhang, 2019).

[bookmark: _Toc58535742]2.1.2 Definition of New Energy
[bookmark: _Toc58535743]2.1.2.1 New Energy
New energy is also known as unconventional energy. Nowadays, the definition of new energy held in the United Nations conference in 1980 is widely used. It is based on new technologies and new materials, which lead the traditional renewable energy can be modernized and utilized, so as to achieve the inexhaustible and repeated renewable goal. In general, the emergence, development, application and broader prospects of new energy are based on new technologies and pay more attention to the comprehensive utilization efficiency of energy. Therefore, in a broad sense, new energy represents a kind of energy supply system created for sustainable development. In different times and at different technological levels, new energy has different contents. At present, new energy mainly includes solar energy, biomass energy, wind energy, nuclear energy, hydrogen energy, geothermal energy and chemical energy.

[bookmark: _Toc58535744]2.1.2.2 New Energy industry in China
The prosperity of the new energy industry is inseparable from the development of enterprises in the industry. The development of new energy enterprises is the backbone of the healthy development of the whole industry and also an important driving force for the country to realize the reform of energy structure. The emergence and growth of new energy enterprises with increasing scale and strength is one of the important factors that help China's new energy industry to become more active on the world stage (Wang, Hang et al., 2016).

The global Top 500 list of new energy enterprises has good credibility and authority. It mainly conducts a comprehensive assessment of global new energy enterprises based on their operating income in the previous year, and is regarded as a bellwether for the development of global new energy industry. Figure 1 and Figure 2 respectively show the changes in the number and operating income of China's new energy enterprises in this list since 2011, which shows a gradually growth tendency.
[image: ]
[bookmark: _Toc58251894][bookmark: _Toc58280645][bookmark: _Toc58280719]Figure 1: The number of Chinese enterprises in the "Global Top 500 New Energy Enterprises"
Source；(Zhang, 2019)
[image: ]
[bookmark: _Toc58251895][bookmark: _Toc58280646][bookmark: _Toc58280720]Figure 2: Revenue of Chinese enterprises in the "Global Top 500 New Energy Enterprises"
Source；(Zhang, 2019)
Through the above definition of new energy and the explanations of the background of China's new energy industry, it preliminarily proves the importance of technological innovation ability to new energy enterprises, which is the prerequisite for the following research on the impact of technology innovation ability on enterprises’ performance.

[bookmark: _Toc58535745][bookmark: OLE_LINK2][bookmark: OLE_LINK3]2.1.3 Enterprise dynamic capability theory
Dynamic capacity theory originated in the 1990s and was formed according to the characteristics of the changing market environment at that time (D'Aveni and Gunther, 1994). To be specific, the increasingly dynamic market environment includes the globalization of economy and market, the diversification of customer demand and the acceleration of technology innovation, which lead to the increasingly fierce competition among enterprises, and the maintenance of competitive advantage becomes a challenge. Therefore, only continuous innovation can bring sustained success.

Teece et al. (1997) believe that in a market with rapidly changing competition pattern, the ability of enterprise managers to research, integrate and construct various resources to cope with the rapidly changing environment is the source of corporate sustainable competitive advantage of enterprises, especially the control of knowledge resources is particularly important in this situation. The theoretical framework of dynamic capability proposed by Teece divides dynamic capability into recognition capability, acquisition capability and transformation capability. According to Eisenhardt and Martin (2000), the dynamic capability is a process in which companies integrate, acquire or give up resources, and reallocate them to match or even cause market changes. Zollo and Winter (2002) prefer to think that dynamic capability is a stable operation mode or convention of an enterprise, which can improve the efficiency of an enterprise through learning and absorption, and the expansion and new construction of ordinary operation and management practices.

[bookmark: _Toc58535746]2.1.4 Dynamic innovation capability theory
Based on the theory of the dynamic capability of enterprises, some scholars put forward the concepts of dynamic capability of technological innovation and dynamic capability of technological innovation, which is the further expansion and deepening of theoretical research on the dynamic capability of enterprises. Cheng et al.(2013)proposed the theory of dynamic innovation capability in the related research on breakthrough innovation activities and described it with two theoretical foundations. One is absorptive capability, that is, the ability of an enterprise to recognize the value of new information, then absorb it and utilize this new information to commercial purposes. The second is organizational inertia or organizational inertia. Organizational inertia is the stability of a company's innovation and development, and it is this stability that makes companies often insufficient to adapt to changes in the environment. Scholar Xu et al.(2012) proposed that if modern enterprises want to survive and develop continuously, they must have the help of technological innovation. Technology innovation capability is a comprehensive indicator of corporations’ technological innovation. The previous series of researches on the theory of technological innovation ability belongs to static analysis, and the technological innovation ability in today's highly complex and rapidly changing competitive environment should also have the characteristics of sustainability. We must study technological innovation capabilities from a dynamic perspective, so we should study technological innovation from the perspective of dynamic enterprise capabilities.

[bookmark: _Toc37016495][bookmark: _Toc58535747]2.2 Enterprise technological innovation capability
As the source of enterprise and national competitiveness, innovation has always been the focus of scholars. As the aforementioned technology innovation related concept, some scholars think that innovation is the result of the technology updates. Schumpeter (1934) ,known as the father of the innovation, argue that innovation comes into being with the change of technology, and it constantly reintegrates the social factors of production and production condition, readjusting and points out the difference between invention and innovation connotation. In his opinion, invention and creation are only new ideas generated by enterprises, while technological innovation means that enterprises apply existing innovative achievements to the production link and produce new products. Another part of scholars believe that innovation is the process from the emergence of new technologies to the realization of enterprises' various behaviors. Thompson (1965) believes that innovation is a continuous process from the generation of new ideas to the realization and application of new methods, new processes and new technologies.

Grubler and Wilson (2014) also argue that innovation is a process of realizing new ideas that will be generated. Grossan and Apaydin (2010) a combination of these two views, put forward the connotation of innovation includes both process and results, which means after the entrepreneur finish the market survey analysis it seize the latent profit opportunities in order to obtain the commercial profit, and by improving the production process, to establish a short time-consuming, low cost, high output quality and efficient production systems, hence, companies can launch in the market of high quality new products, open up new markets. All in all, innovation is a combination of technological, organizational, business, and marketing activities. Grafström and Lindman (2017) found that innovation involves not only the emergence of new technologies, but also the improvement of older technologies. This is the same view as Bers et al. (2009) that all innovations are presupposed by previous achievements. Fu (1998) believes that the occurrence of technological innovation is due to the fact that with the progress of productivity, the enterprise needs to construct a new function to reintegrate the production factors and production conditions of the enterprise, which will contribute to bring potential benefits to the enterprise. According to the definition of technological innovation of enterprises, the connotation of technological innovation ability of enterprises can be extended in the definition of innovation. According to the enterprise theory of knowledge-based view and the definition of enterprise innovation ability by domestic and foreign researchers, Wu (2003) believes that enterprise innovation ability is the ability to run various knowledg-related activities such as technological innovation ability, production ability and sales ability. The enterprise technology innovation ability is a core component of the enterprise ability. It has the same dynamic characteristics as enterprise capability. Technology is conducive to the development of enterprises, production is to transform technology into physical objects, and sales is to make products recognized and achieve profits. Wei and Xu (1995) believed that technological innovation ability is based on the realization of the strategic goal of enterprise innovation, and the coordination of product innovation ability and process innovation ability of enterprises is not the overall function of the system thus determined. The ability of technological innovation includes three aspects: The first one is to be able to allocate the necessary resources for innovation; the second is to be able to integrate existing resources and carry out product or production process innovation; finally, enterprises can make profits through innovation activities.

The above than the definition of the technical innovation ability connotation mainly think that the ability of technology innovation ability is not a single aspect, but the combination of a series of ability, the main purpose is to achieve to generate new ideas from the market analysis to the production of new products, or by improving the process to produce new products and eventually realize the ability of business enterprise in the process of a series of collections. What is more, The generation of new ideas requires entrepreneurs to have forward-looking thinking and sharp insight, which means the process R&D requires  reasonable allocation of the resources needed by enterprise technology innovation. Production capacity requires the enterprise to apply the innovation results to the production and manufacturing process of and carry out product innovation or improve the production process of the product. Sales ability requires the companies to be able to promote new innovations to market, and obtain the recognition of consumers. Organizational ability requires the ability to solve problems in the whole process of technological innovation to ensure that each step can proceed smoothly. Therefore, in this research, technology innovation ability is defined as the related ability of enterprises in a series of activities such as production, manufacturing, product marketing, operation and management in order to realize the innovation target, constantly search for new innovation opportunities, recombine internal resources of enterprises, carry out innovation activities, and so on.

Theoretically grasping the connotation of the dynamic capability of technology innovation and analyzing its constituent dimensions can promote the development of the theory of technological innovation ability. Liang and Yang (2016) divided the technological innovation capability into two dimensions: technological input and technological output by constructing a system of evaluation indicators for technological innovation capability. Xu et al.(2012) used the theoretical framework of dynamic capabilities to classify technological innovation capabilities into three dimensions: technological innovation input capability, output capability, and transformation capability. 

Technological innovation investment capability refers to the level of all resources that an enterprise dynamically invests in technological innovation in the process of carrying out technological innovation activities. These resources include human, financial, and material aspects. These resources are necessary resources for enterprises to carry out technological innovation activities, and they are also essential factors that affect the ability to invest in technological innovation. Xu et al.(2012) believes that technological innovation investment includes enterprise R&D investment and technical personnel.

Technical innovation transformation capability refers that enterprises exchange energy with the external environment to realize the mutual transformation of tangible resources and intangible resources. If the input of technology innovation is the beginning of the whole innovation process, then the transformation ability of technological innovation is the catalyst between the input ability and output ability, which is the necessary condition of the innovation process. Specifically, the transformation ability of technological innovation can effectively utilize various resources and transform them into assets for enterprises to create value, so as to realize the purpose of technological innovation.

Technology innovation output capability is the direct result of the technological innovation process, such as patent, intellectual property and so on. But it should be emphasized that the technological innovation output itself is also a part of the innovation process, not the final result. Only effective transformation can make technological innovation truly create value. Therefore, it includes technological output, asset output, etc., specifically, new product output and patent output. Xu et al.(2012) believes that the number of patents and invention applications can reflect the capability of technological innovation output. 

In this research, the key terms with regards to the IVs have been recorded in the below table: 
[bookmark: _Toc58280582]Table 1: Definitions of IVs
	Key Terms
	Definitions

	Technological innovation investment capability
	The level of all resources that an enterprise dynamically invests in technological innovation in the process of carrying out technological innovation activities.

	Technical innovation transformation ability
	Enterprises exchange energy with external environment to realize the mutual transformation of tangible resources and intangible resources

	Technological innovation output capability
	It includes technology output, asset output and so on. Specifically, there are new product output and patent output



[bookmark: _Toc37016500][bookmark: _Toc58535748]2.3 Business performance 
Ruekert et al. (1985) proposed that performance includes three meanings: effect, efficiency, and adaptability. Murphy et al. (1996) divided business performance into two dimensions: growth performance and profitability performance. Based on previous scholars' research, this article believes that corporate performance mainly refers to the operating results in a certain period. At present, the leading indicators for measuring corporate performance are as follows:

I. Financial indicators, such as the primary business growth rate, return on total assets, etc. Dixit and Bipin (2019) used the return on total assets to measure the operating performance of the acquirer after the acquisition. Hsu et al., (2018) Use the universal financial performance index-return on assets (ROA) as a measurement of operational performance. The data of this type of indicator is easy to obtain, and the meaning is relatively intuitive, which can reflect the impact of the complex business activities of the enterprise; II. Market indicators, such as Tobin Q value, the price per stock market, the price-to-earnings ratio (P/E), etc. These indicators are not easily manipulated and can reflect the long-term performance of a company. Liu et al.(2020) come up self-control model based on historical performance that is used to measure performance change by combining adjustment percentage change and adjustment level change; III. The total factor productivity index calculated according to the Cobb-Douglas production function; IV. Comprehensive performance indicators based on factor analysis. Lee and Lin (2019) evaluate the performance of accounting firms from the four capital dimensions of human, process, innovation, and customer; V. Measured by the respondent’s self-reported financial performance. Turel et al. (2019) measure performance through self-reporting by the board of directors. 

Most scholars will start with the characteristics of corporate profitability and development ability when measuring corporate performance, and use indicators such as ROA and primary business growth rate to measure corporate performance, and the stock price fluctuations measure market performance (Popovič, Hackney et al., 2016). Since financial indicators and market indicators have their advantages and disadvantages and can represent the long-term and short-term performance of an enterprise, this thesis uses both financial performance and market performance to measure business performance.

[bookmark: _Toc58535749]2.4 Influence of technological innovation ability on enterprise performance
Chinese and foreign scholars have conducted a large number of studies on the relationship between technological innovation ability and enterprise performance, and have drawn different conclusions, which can be roughly divided into the following two aspects.

[bookmark: _Toc58535750]2.4.1 The improvement of the enterprise's technological innovation ability can enhance the enterprise performance
In previous literature, scholars have made a clear explanation of technological innovation ability. They believe that technological innovation ability plays a crucial role in predicting the sustainable development of an organization. Generally, high-performing enterprises have more innovative ability than low-performing enterprises. Yamin, et al. (1997) believed that previous studies showed that technological innovation ability had a significant impact on enterprise performance and was one of the key factors affecting enterprise development. Hardy and Dougherty (1996) found through analysis that higher technology innovation ability can improve technology coverage rate, save production time and improve enterprise performance. In the opinion of scholar Li, Wang and Shi(2018), high technological innovation ability reduces the uncertainty of enterprises' R&D activities and expands the scope of enterprises' investment. Guan and Ma(2003) defined technological innovation ability as seven dimensions which namely, learning ability, research and development ability, manufacturing ability, market ability, resource development ability, organization ability and decision-making ability respectively. Technological innovation capability refers to the acquisition of knowledge and technology required for product design, manufacturing and assembly, and its application to the product manufacturing process. Improving technological innovation is conducive to increasing the competitiveness of enterprises. Therefore, improving technology innovation is conducive to increasing the competitiveness of enterprises. Previous research on technology innovation ability mainly focused on technology introduction, technology strategy, mechanism and transfer performance (Li and Atuahene-Gima, 2001), while an enterprise's competitive advantage may come from the efficiency and capability generated by new product development (Guan and Ma,2003). Thornhill (2006) used the survey data of 845 manufacturing companies in Canada and took the development of new products as a measure of innovation. The research showed that enterprises with innovative activities could achieve higher level of revenue growth. Ehie and Olibe (2010) compared and analyzed the impact of R&D investment on enterprise performance of manufacturing and service industries in The U.S., and the results showed that R&D investment in both industries could improve performance. Hai and Nie (2012) believed that technological innovation activities could improve the production process, develop new processes, enhance absorption capacity, thus reducing production costs and achieving the purpose of improving enterprise performance. Lai and Chang (2010), Murphy and Schlegelmilch (2013) believe that technological innovation ability can significantly improve business performance. Because the enhancement of enterprise's technology innovation ability can bring unique competitiveness to the enterprise and enhance the total stock market value of the enterprise. Based on the empirical analysis of high-tech enterprises in Zhejiang Province, Yan and Chi (2013) found that the investment in technological innovation of enterprises can guide the production and development of technological prototypes, which is conducive to the entry of new products into the market, and has a direct positive correlation with technological innovation performance. In addition, Du and Fang (2014) believed that technological innovation ability had a mediating effect on enterprise performance. Zhu, et al., (2014) believed that enterprises' constant pursuit of product improvement would attract new customers and maintain existing customers, which was conducive to improving customer loyalty, thus continuously expanding market share and improving financial performance. Ince, Imamoglu and Turkcan (2016) divided enterprises into "passive" and "active" types according to their willingness to innovate, and the active enterprise refers to the enterprise that is willing and able to continuously invest capital in developing new products and technologies and adopting new industries. The passive enterprise refers to the weak innovation willingness of enterprises, only willing to carry out minor updating of products, and the range of product function upgrading is small. Li, Sun and Zhao (2017) divided innovation into R&D innovation and non-R&D innovation, through studying the influence of different Innovation modes on enterprise performance of high-tech enterprises, they found that both innovation modes can improve enterprise performance. Chen et al. (2017) summarized the three research branches of existing scholars on technological innovation-element view, process view, and performance view, and came up with the definition of different technological innovation concepts. The essence is a process in which entrepreneurs gather existing resources, knowledge, and technology, and then transform these into market value and social value through market production. Zhao and Gao (2019) believe that the improvement of technological innovation ability can reduce production cost and increase product added-value, thus enhancing industrial value.

According to the classification of innovation by the above scholars, this study knows that technological innovation originates from R&D, and it includes product production technology innovation, raw material development and upgrading, and to the comprehensive process of expanding to the entire market and gaining recognition.


[bookmark: _Toc58535751]2.4.2 The continuous enhancement of technological innovation ability cannot continuously improve enterprise performance
In previous studies, some scholars also found that there was no significant relationship between technology innovation ability and enterprise performance improvement. R&D investment activities have been considered as the focus of enterprise innovation by many scholars. However, only providing a large amount of investment in R&D activities cannot maintain enterprise performance and competitiveness. Berchicci (2013) took the internal and external R&D activities of the innovative strategic atmosphere to represent the technical knowledge stock of enterprises and the expansion of enterprise organizational boundaries respectively. With the increase of the proportion of external innovation activities in innovation combination, the effect of increasing opportunity cost on enterprise performance presents an inverted "U" shape. Jiang and Yao (2015) use patent application to measure the innovation ability of enterprises, but they draw the conclusion that there is a negative correlation between enterprise innovation and its performance sensitivity.

[bookmark: _Toc37016517][bookmark: _Toc58535752]2.5 Research hypothesis
In this study, the inference technology innovation ability will have a significant impact on enterprise performance. The following research hypotheses are sequentially deduced.

[bookmark: _Toc37016505][bookmark: _Toc58535753]2.5.1 The Influence of technological innovation investment capability on enterprise management performance
The prerequisite for enterprises to carry out technological innovation is the investment of resources. If the investment of resources is not in place, it may affect the significant development of technological innovation of the enterprise, and the enterprise will also not be able to achieve better business performance and a lack of competitive advantage. Therefore, enterprises should pay attention to R&D investment in technology innovation, and the necessary condition for technology innovation is R&D investment (Wu and Xing, 2015). Taking GEM companies as an example, Liu (2016) analyzed the impact of technological innovation investment in electronic and biomedical sectors on company performance and concluded that although there are industry differences, the overall value of enterprises is still improved. Ince, Imamoglu and Turkcan (2016) believe that technological innovation capabilities enable companies to quickly respond to changes and obtain technological innovation strategies and innovation output. Absorptive capability enables companies to obtain the necessary information, enabling them to use external knowledge, seize market opportunities, take the lead and develop new capabilities. Technological innovation capability and absorptive capability are the key factors of innovation capability and competitiveness. Latan et al. (2020) used manufacturing companies listed on the Indonesian stock exchange as the original sample to study the innovation level represented by the corporate innovation policy and innovation strategy to increase corporate performance.

However, through the analysis of the computer industry, Ron and Jim (2014) found that the capital invested by the computer industry in conducting R&D activities is often challenging to recover, and R&D investment cannot produce an incentive effect on corporate performance. Therefore, this thesis proposes the following hypothesis: 

H1: Technological innovation investment capability has a conspicuous impact on the enterprises’ business performance



[bookmark: _Toc37016506][bookmark: _Toc58535754]2.5.2 The Influence of technological innovation transformation capability on business performance
Sabahi and Parast (2019) believe that under the existing organizational inertia, with the improvement of dynamic enterprise capabilities, enterprises can identify and obtain more innovative knowledge, technology, and development opportunities from the internal and external environment of the organization. Furthermore, through the internal system of the enterprise to digest and use. Ince, Imamoglu and Turkcan (2016) believe that technological innovation capabilities enable companies to quickly respond to changes and obtain technological innovation strategies and innovation outputs. Absorptive capability enables companies to obtain the necessary information, enabling them to use external knowledge, seize market opportunities, take the lead and develop new capabilities. The ability to transform technological innovation is a critical factor in innovation ability and competitiveness. Therefore, this thesis proposes the following hypothesis:

H2: Technological innovation transformation ability has a significant impact on the enterprises’ business performance;

[bookmark: _Toc37016507][bookmark: _Toc58535755][bookmark: _Hlk56287344]2.5.3 The Influence of technological innovation output capability on enterprises’ business performance
The new technology brought about by innovation activities can help companies improve production processes, improve product quality, and develop new products, which is conducive to improving corporate financial and market benefits. Companies need to develop products, services, and technologies that competitors cannot easily imitate, and transform these products, services, and technologies into their core competitiveness. As an essential source of core competitiveness, knowledge, technology, and other intangible assets owned by enterprises have a significant impact on the improvement of business performance. Many scholars’ studies have also verified that technological innovation has a significant positive impact on corporate performance. Therefore, companies cannot achieve their business objectives and long-term stable development without the support of technology innovation capabilities. Through empirical research, Xu (2018) also found that patent quality can improve the company's operating performance. Therefore, this thesis proposes the following hypothesis:

H3: Technological innovation output capability has a prominent impact on business performance.

[bookmark: _Toc58535756]2.6 Conceptual framework model
According to the literature review and research hypothesis, a conceptual framework model is established as shown in Figure 1. Among them, technological innovation investment capability, technological innovation transformation capability, technological innovation output capability are independent variables, and business performance is the dependent variable. This thesis will use the model to study the impact of technological innovation capabilities on business performance.
[image: ]
[bookmark: _Toc58251896][bookmark: _Toc58280647][bookmark: _Toc58280721][bookmark: _Toc37016509]Figure 3: Conceptual framework model


[bookmark: _Toc58535757]2.7 Conclusion
Based on the above literature review, it can be seen that 	Chinese and foreign scholars have been relatively mature in their research on the effect of technological innovation on enterprise performance. Different scholars use different methods to study the relationship between these two variables, thus presenting different research results. Therefore, this research will explore the specific relationship between the input ability, transformation ability and output ability of technological innovation and enterprise performance. In the third chapter, specific research methods are presented.


[bookmark: _Toc58535758]CHAPTER 3: Research Design and Methodology 	Comment by Umi Kalsom Kassim: Appropriate research methodology were used in this research study.

[bookmark: _Toc58535759]3.0 Overview
This chapter mainly illustrates the research methods. The quantitative research adopted in this study first describes the research ideas of this report, secondly, puts forward the measurement methods of independent and dependent variables, and then collects the questionnaire through a questionnaire survey. Finally, the data analysis method of this thesis is described.

[bookmark: _Toc58535760]3.1 Research Design
Generally speaking, there are two ways to obtain enterprise performance: subjective evaluation and objective data. In this report, subjective evaluation will be adopted for all variables. The reason is that most of the sample companies in this study are not listed companies and there is no public access to performance information. Secondly, previous studies have found that there is an absolute correlation between subjective performance evaluation data and objective performance data, and subjective performance evaluation data can also reflect the business performance of enterprises. Therefore, according to the above research results, the subjective evaluation method was adopted to measure all the variables.

[bookmark: _Toc58535761]3.2 Sample selection
The survey object of this study is mainly aimed at the new energy industry in china, which has active technological innovation activities. The respondents of the questionnaire must be the middle and senior managers of the enterprise, including the General Manager, general Secretary of the Board, manager of the strategic development department, etc. The reason for this requirement lies in the fact that the middle and senior managers generally have a longer working time in the company, have a higher management level, and have a more comprehensive grasp of the company's situation. Secondly, the ordinary employees are the participants and executioners of the strategy, while the middle and senior managers are the strategy makers, and they will think deeply about the strategic issues such as enterprise capability and technological innovation. Consequently, their data will further enhance the reliability of this report on the research topic of the impact of technological innovation ability on business performance.

Because it is impossible to count the specific number of executives of new energy enterprises, the total population cannot be obtained in this study. However, according to the accounting on the website of sample calculator platform Raosoft, 377 samples are suggested in this study. Therefore, 377 executives from Chinese new energy enterprises will be randomly selected to obtain the questionnaire data.
[image: ]
[bookmark: _Toc58251897][bookmark: _Toc58280648][bookmark: _Toc58280722]Figure 4: Sample size calculation by Raosoft
Source: (Raosoft.com, 2020)





[bookmark: _Toc58535762]3.3 Questionnaire design and data collection
Under the influence of COVID-19, all companies and industries need to comply with SOP, which lead the questionnaire cannot be conducted face to face with participants in the form of paper questionnaire. Therefore, this research will be issued in the form of online questionnaire.

The questionnaire for this study is shown in Table 2 which uses the Likert’s seven-level scale method. The seven-level scale is a more detailed than five-level scale. The degree of satisfaction of people is measured with a value of 1-7 (Churchill, 1979). This study uses multiple items in the questionnaire design to verify the research hypotheses to improve the reliability and validity of the measurement.
[bookmark: _Toc58280583]Table 2: Influencing factors included in the questionnaire
	Variables
	Label
	Items

	Technological innovation investment capability (Jiwon 2015) (X1）
	X11
	The company has enough scientific research personnel to carry out R&D activities

	
	X12
	Scientific research personnel have high scientific research quality to ensure the quality of completed projects

	
	X13
	Companies can invest in R&D equipment in time according to technological development and market changes

	
	X14
	The company invests sufficient funds to support project research and development activities

	
	X15
	Companies can pay more for market research, design, process and material preparation, advertising activities, etc.

	Technology innovation transformation ability (Lichtenthaler and Muethel, 2012)（X2)
	X21
	The higher conversion rate of independent patents

	
	X22
	The company has two or more products with independent intellectual property rights

	
	X23
	The new products produced meet the requirements of R&D design

	
	X24
	When purchasing technology for technological innovation, it can bear technology introduction fees, transformation fees, and digestion and absorption expenses

	
	X25
	Enterprises have close cooperative and innovative relations with research institutes and universities

	Technological innovation output capability (Xu et al.,2012) (X3)
	X31
	The proportion of new products in the company in the past three years

	
	X32
	The proportion of the company’s new product sales revenue in the whole sales revenue in the past three years

	
	X33
	Compared with competitive products, the company's innovative products are cost-effective

	
	X34
	Market share of new products

	
	X35
	The export share of new products

	Business performance
(Rajapathirana and Hui, 2018) (Y)
	Y1
	Compared with the industry average, the company's return on assets is very high

	
	Y2
	Compared with the industry average, the company has a high return on investment

	
	Y3
	Compared with the industry average, corporate profit margins are high

	
	Y4
	Satisfaction with the company's new product development

	
	Y5
	Most of the company’s profits comes from new products or services


[bookmark: _Toc37016518]
[bookmark: _Toc58535763]3.4	Variable measurement 
[bookmark: _Toc58535764]3.4.1 Independent variable
In Table 2, X1 represents the company's technological innovation investment capability. Paik and Chang (Paik and Hyun, 2015)pointed out in their research that the investment capability of enterprise technology innovation includes investment in human resource, finance and production materials. Therefore, based on their theory, the questionnaire designed 5 related research projects, which are represented by X11, X12, X13, X14 and X15 respectively.

X2 represents the company's technological innovation and transformation capabilities. Referring to the relevant studies of Lichtenthaler and Muethel(2012), this thesis believes that the company's conversion ability is mainly considered from three aspects: patent conversion rate, scientific research level and conversion fund. Therefore, this variable contains five options in the questionnaire survey, represented by X21, X22, X23, X24 and X25 respectively.

X3 represents the company's ability to produce technological innovation. According to Xu et al.(2012) relevant research, this thesis believes that the company's capability is mainly considered from four aspects: innovative products, innovative income, peer competitiveness and market share. Therefore, five options are designed for this variable in the questionnaire, represented by X31, X32, X33, X34 and X35 respectively.

[bookmark: _Toc58535765]3.4.2 Dependent variable
For the measurement of enterprise performance, on the one hand, it is difficult to collect the real data of the enterprise. On the other hand, the absolute financial data of the enterprise is affected by many related factors, and especially the relative financial performance has a strong correlation (Rajapathirana and Hui, 2018). Moreover, the questionnaire data generally has relatively stable reliability and validity. Through the literature review and the above summary, the measurement indicators of corporate performance are divided into five items for measurement, represented by Y1, Y2, Y3, Y4, Y5 respectively.

[bookmark: _Toc58535766]3.5 Measurement
First of all, on the basis of understanding the relationship between innovation ability and enterprise performance, this study puts forward theoretical assumptions and models of independent variables and dependent variables. Secondly, in order to guarantee the quality of the inventory data, 32 sample data were elaborated by SPSS 22.0 software to confirm the reliability and validity of the study sample. Next, through descriptive statistical analysis of sample data to determine whether it is suitable for structural equation analysis. Based on the reliability analysis, the structural relationship of the model is verified, which guarantees the scientific nature and rigor of the research. Finally, this report uses multiple regression analysis to verify the relationship between technology innovation ability and enterprise performance.
[bookmark: _Toc58535767]3.5.1 Pilot test
Pilot testing also called cognitive testing, which is a small-scale preliminary study with the purpose of assessing feasibility, time, cost, adverse events and effect quantity, in this way, the suitability of the sample is predicted before the implementation of the comprehensive research project so that the research design can be improved in time (Hair,et al., 2019). In general, around 10% of the sample size is taken for the preliminary test. In order to further test the degree of consistency with this study, according to the sample size (377) required for this survey, this thesis conducts a preliminary study on the data of 32 managers of new energy enterprises in the sample, and revises the questionnaire through factor analysis and reliability test.

[bookmark: _Toc58535768]3.5.2 Preliminary tests
[bookmark: OLE_LINK1][bookmark: OLE_LINK4]Reliability and validity are two commonly used indicators to test the effectiveness of measurement tools in a questionnaire survey. Reliability is reflected by factor analysis, and validity is reflected by reliability analysis

[bookmark: _Toc58535769]3.5.2.1 Factor Analysis 
Factor analysis mainly reflects the correctness of measurement tools, that is, a scale can measure the degree of the corresponding structure correctly. Although the mature scale in this study has been widely used in domestic and foreign literature, in order to ensure the adaptability of the questionnaire and the scale in the Chinese context still have an excellent fitting effect, this study will use factor analysis to test. Factor analysis includes two types, exploratory factor Analysis (EFA) and validating factor analysis (CFA). EFA is a kind of dimension reduction processing technology, which can find out the essential structure of multivariate variables. The main purpose of EFA is to find out the number of factors affecting the observed variables and the correlation between each factor and each observed variable. It is used to detect immature scales. CFA has been assumed that each index variable matches a specific factor before using the scale. The purpose of CFA is to test and observe whether the number of factors and the factor load of variables are consistent with expectations based on established theories (Kyriazos, 2019).

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Spss22.0 was used to test whether the data was suitable for factor analysis. According to the KMO size to judge whether the data is suitable for factor analysis. Hair,et al., (2019) gave a commonly used KMO measure: when KMO is less than 0.5, it is not suitable for factor score analysis. When 0.5 < KMO < 0.599, a little bit is suitable for factor analysis. When 0.6 ＜ KMO ＜ 0.699, it is just suitable for factor analysis. When 0.7 < KMO < 0.799, it is suitable for factor analysis. When 0.8 < KMO < 0.9, it is suitable for factor analysis. When 0.9 < KMO, it is very suitable for factor analysis. Therefore, KMO greater than 0.7 and Bartlett's spherical test above 0.05 is significant standards for exploratory research.

Secondly, the maximum variance method was used to rotate the factors of measurement items to extract common factors. According to Hair,et al., (2019), this report takes the feature root greater than 1 as the standard of factor extraction. In the process of factor analysis of measurement items, the factor load value of items is required to be greater than 0.5, and there is no cross load at the same time, and the total explanation degree of factor difference is greater than 60%. The number of items in each factor should be greater than 2 items as far as possible, indicating that the measurement items meet the requirements.

[bookmark: _Toc58535770]3.5.2.2 Reliability test
Reliability reflects the reliability of measurement tools, that is, the consistency of the results obtained by repeated measurement of the same object with the same scale(Hair,et al., 2019). In practical research, researchers often design a series of questions to indirectly reflect the reality of things. However, whether these subjects can achieve the purpose of the research still needs to be further analyzed by statistical means. For example, in this report, the researcher wanted to judge the consistency between the technology innovation and business performance of enterprises. In this case, we can use Cronbach's α analysis. Cronbach's statistical analysis is mainly used to evaluate the consistency of continuous variables and ordered classification variables, which is applicable to the data in this study.

Therefore, Cronbach's α coefficient was used to measure the reliability of each scale, and SPSS software was used for statistical analysis. According to Hair,et al., (2019), the general criterion of reliability is that the value of α should be at least greater than 0.5, and it is better to be greater than 0.7, which proves that the scale has good reliability; if it is less than 0.5, it should be rejected. In this study, 0.7 will be used as the critical value.

[bookmark: _Toc58535771]3.5.3 Regression Analysis
To test the impact of exploratory and exploitative technological innovation strategies on innovation performance and business performance, regression analysis is used in this study. SPSS software was used to test the hypothesis. The F value of the model and its significance and the coefficient and significance of the corresponding variables were used to judge whether the hypothesis was tenable. Also, multiple linear regression may have the problem of multicollinearity; that is, multiple predictive variables show a common trend of change. In this study, we use the variance expansion factor (VIF index) to test this problem. The larger the VIF value is, the greater the multicollinearity between variables. Generally speaking, the critical value is 10, and if the VIF value does not exceed 10, there is no severe multicollinearity problem (Hair,et al., 2019).


[bookmark: _Toc58535772]3.6 Conclusion
In this chapter, the research methods and data collection process are introduced in detail so as to clarify the characteristics of the research. Specifically, the online questionnaire designed for this study contains 24 questions and uses improbability convenience sampling. The analysis unit of this study is the senior executives of Chinese new energy enterprises, with a sample size of 377. In addition, the importance of preliminary study, factor analysis and reliability test are also explained. Factor Analysis, Reliability Test and Regression Analysis were defined in the hypothesis testing. And d statistical test is conducted on the impact of technology Innovation Investment Capability, technology innovation Transformation capability and technology innovation output Capability on business performance. All relevant data will be processed using SPSS 22.0, and Chapter4 will include statistical analysis and research results.



[bookmark: _Toc58535773]CHAPTER 4: Research Findings	Comment by Umi Kalsom Kassim: Research findings were adaptable to the research study. 

[bookmark: _Toc58535774]4.0 Overview
This chapter will analyze the data of the questionnaire survey. First, the reliability and validity of the questionnaire were explained through the preliminary test, and the rationality and validity of the scale were proved. Then a formal large-scale questionnaire survey was conducted, and SPSS was used to analyze the data. Finally, the research model of this report is explained according to the data, and the hypothesis of this study is verified by regression method.

[bookmark: _Toc58535775]4.1 Pilot Test for small sample
In order to ensure the reliability and validity of the questionnaire, this study first collected data from 32 questionnaires and conducted reliability test and factor analysis.

[bookmark: _Toc58535776]4.1.1 Reliability Test
The so-called reliability analysis is the consistency and stability of the results after multiple measurements. In SPSS, the tool used to measure reliability is alpha coefficient, also known as internal consistency coefficient. It is used to test whether the measurement results of the measurement tools used in the study are reliable, and it is the precondition for a series of analysis to be carried out (Hair,et al., 2019).
[bookmark: _Toc58280584]Table 3: Case Processing Summary(SMALL SAMPLES)
[image: ]
[bookmark: _Toc58280585]Table 4: Reliability Statistics(SMALL SAMPLES)
[bookmark: _Toc56342077][image: ]
Based on the Table3 and Table 4, which are the result of reliability test, the Cronbach's alpha value based on the standardized item is 0.975(>0.7), which shows good reliability, and more specific values are reflected in Appendix B.

[bookmark: _Toc58535777]4.1.2 Factor Analysis
According to the principle of factor analysis, the first thing needs to measure is the adequacy of KMO samples and test the Bartlett sphere. Generally speaking, the value of KMO is more significant than 0.8, which means very suitable for EFA; when the value of KMO is between 0.7 and 0.8, it is suitable for EFA; when the value of KMO is 0.7 or below, it is not ideal for EFA. In this study, principal component analysis is used to explore EFA of business performance and technology innovation capability scale, in order to obtain accurate data structure and provide support for later research.

[bookmark: _Toc58280586]Table 5: KMO and Bartlett’s Test for SMALL SAMPLES (IVS)
[image: ]
Due to the small number of samples in the testing stage, this study carried out factor analysis on 15 items in three dimensions of the enterprise's technological innovation ability. KMO value in Table 5 is 0.831 which greater than 0.8, and P < 0.05 for Bartlett test. Therefore, it can be preliminarily judged that this study is suitable for factor analysis.
[bookmark: _Toc58280587]Table 6: Communalities SMALL SAMPLES (IVS)
[image: ]
Analyzing the commonality of factor variables is an important prerequisite for extracting common factors. If the data extraction results show that the higher the variables are shared, the lower the degree of data information loss, then factor analysis is more suitable for data analysis. The results in Table 6 show that the initial public degree of 15 indexes is 1.000. The degree of commonality of the four indicators is above 90%, the degree of commonality of the six indicators is above 80%, and the degree of commonality of the four indicators is above 70%. When principal components are used to extract each factor, the initial public degree is set to 1. The closer the degree of factor extraction is to 1, the more the selected common divisor can explain the original data information of the variable. Therefore, the principal component extraction method is more suitable.
[bookmark: _Toc58280588]Table 7: Total Variance Explained SMALL SAMPLES (IVS)
[image: ]
According to Table 7, the component of the first column is the sequence number of the initial value. The sum of the second column represents the eigenvalue, which measures the importance of the factor. The third column is the variance contribution rate, which means the ratio of the variance explained by the factor in the total variance of the original variable. The fourth column is the cumulative number of the third column, which represents the proportion of variance accumulation explained by the first n factors in the total variance. Total variance explained needs to satisfy two conditions: the eigenvalue is greater than 1, and the other is that the cumulative contribution rate is greater than 80%.

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]The results of total variance explained show that three eigenvalues are extracted, and the cumulative contribution rate is 81.821%. The two conditions are satisfied, which indicates that these three eigenvalues, namely the three common factors, can fully represent the three selected enterprise technological innovation dimensions, and the variable information lost in the extraction process is less. At this time, it can be concluded that these three common factors can basically replace the original scattered enterprise technology innovation index, which shows that the design of enterprise technology innovation questionnaire in this research is relatively ideal and can be used for formal investigation and analysis.

[bookmark: _Toc58280589]Table 8: KMO and Bartlett’s Test SMALL SAMPLES (DV)[image: ]
Factor analysis is carried out on the dependent variable enterprise performance scale. Based on Table 8, Bartlett test showed that sig. was 0.000. The KMO value is 0.848, indicating that the degree of information overlap among variables is not exceptionally high so that factor analysis can be tried.

[bookmark: _Toc58280590]Table 9: Communalities SMALL SAMPLES (DV)
[image: ]
Based on Table 9, the initial common degree of five items is 1.000; the common degree of one item extraction variable is more than 90%, the common degree of three items is more than 80%, and the common degree of one item is more than 70%. Therefore, the method of extracting factors in this study is more suitable.

[bookmark: _Toc58280591]Table 10: Total Variance Explained SMALL SAMPLES (DV)
[image: ]
The results of Table 10 show that one eigenvalue is extracted and the cumulative contribution rate is 86.129%. It shows that the eigenvalue, that is, the common factor can fully represent the business performance of the enterprise, and there is less variable information lost in the extraction process.

[bookmark: _Toc58535778]4.2 Descriptive analysis
According to the previous survey, the reliability and validity of the questionnaire items were verified in this study. In addition, considering the problems of questionnaire collection and screening, this study issued a total of 500 questionnaires and recovered 377 valid questionnaires, which met the requirements of this empirical study.

[image: ]
[bookmark: _Toc58280649][bookmark: _Toc58280723]Figure 5: Position level
[image: ]
[bookmark: _Toc58280650][bookmark: _Toc58280724]Figure 6: Working years

First of all, this study carries out a descriptive analysis of the data of basic information in the first part of the questionnaire. Specifically, among the 377 executives from new energy industry, 79.05% are men and 20.95% are women. In terms of academic qualifications, about 50% of the respondents had bachelor's degrees, followed by nearly 29% with master's degrees. According to Figure5, most of the participants have more than 5 years of work experience, 37% of the executives have 5-10 years of work experience, and about 32% have 10-20 years of work experience. According to Figure 6, 34.48% are senior executives, 49.87% are functional department leaders, and 15.65% are technology R&D personnel, which are relatively average in distribution. More specific values are reflected in Appendix C.
[bookmark: _Toc58535779]4.3 Reliability Test
[bookmark: _Toc58535780]4.3.1 Overall results
[bookmark: _Toc58280592]Table 11: Case Processing Summary
[image: ]
Table 11 is the case processing summary, listwise deletion based on all variables in the procedure. It can be seen from the table that there are 377 valid data in this study, and there is no missing data.

[bookmark: _Toc58280593]Table 12: Reliability Statistics
[image: ]
In this study, the Cronbach's α coefficient of 20 items measuring enterprise's technological innovation and business performance is 0.977, which indicates a high level of internal consistency among the 20 items. In general, project consistency is related to the content of the measurement. The larger Cronbach's inclination coefficient is, the stronger internal consistency is indicated. Previous studies have shown that as long as the Cronbach's α coefficient is greater than 0.7, this study believe that the consistency between items is meritorious.

The internal coefficient of standardized Cronbach's ( Cronbach's Alpha is based on standardized items column) refers to the internal coefficient of Cronbach's calculated after all items are standardized and the variance is 1, which also known as Spearman Brown's progressive reliability coefficient (Hair,et al., 2019).
[bookmark: _Toc58535781]4.3.2 Sub item results
[bookmark: _Toc58280594]Table 13 :Item Statistics
[image: ]
The output results of item statistics are shown in table 13.This study divide each item into Likert 7 levels and assign values to each level. Taking X11 as an example, the average value of this entry is 2.88, the standard deviation is 1.400, and the number of cases is 377. It can be seen that the average answer of X11 is close to "Somewhat disagree" which assigned as 3 in the questionnaire.



[bookmark: _Toc58535782]4.4 Factor Analysis
[bookmark: _Toc58280595]Table 14: KMO and Bartlett’s Test (technological innovation investment capability)
[bookmark: _Toc56342080][image: ]
Based on Table14, the KMO value of investment ability of enterprise technology innovation is 0.807, which is greater than 0.5, so it shows that there is correlation between variables, which meets the requirements. Moreover, the result of Bartlett's spherical test shows its Sig. is 0.000, which is less than 0.05. In other words, this data can be used for factor analysis.

[bookmark: _Toc58280596]Table 15: Total Variance Explained (technological innovation investment capability)
[image: ]
According to Table15, one eigenvalue is extracted, and the cumulative contribution rate is 70.198%. There is less information lost in the extraction process. 

[bookmark: _Toc58280597]Table 16: KMO and Bartlett’s Test (technological innovation transformation capability)
[bookmark: _Toc56342083][image: ]
According to Table 16, the KMO value of transformation ability of enterprise technology innovation is 0.827, which meets the requirements of greater than the threshold value of 0.5, which shows there is correlation between variables. What is more, the result of Bartlett's spherical test is 0.000 which less than 0.05. In other words, this data can be used for factor analysis.

[bookmark: _Toc58280598]Table 17: Total Variance Explained (technological innovation transformation capability)
[image: ]
Based on Table 17, one eigenvalue is extracted, and the cumulative contribution rate is 75.241%, which indicates that there is less information lost in the extraction process. 

[bookmark: _Toc58280599]Table 18: KMO and Bartlett’s Test (technological innovation output capability)
[bookmark: _Toc56342086][image: ]
In addition, according to Table18, the KMO value of output ability of technological innovation is 0.756, which is greater than the threshold value of 0.5, so it shows that there is a correlation between variables, which meets the requirements. Then the result of Bartlett's spherical test is 0.000 which less than 0.05. In other words, this data can be used for factor analysis.

[bookmark: _Toc58280600]Table 19: Total Variance Explained (technological innovation transformation capability)
[image: ]
Based on Table19, one eigenvalue is extracted, and the cumulative contribution rate is 70.321%. There is less information lost in the extraction process. 

[bookmark: _Toc58280601]Table 20: KMO and Bartlett’s Test (business performance)
[bookmark: _Toc56342089][image: ]
Then factor analysis is carried out on the dependent variable, that is, the business performance of the enterprise. According to Table20, the value of KMO is 0.777, which is greater than the threshold value of 0.5, so it shows that there is a correlation between variables, which meets the requirements. Then there is the result of Bartlett's spherical test, which is 0.000, so it is less than 0.05. In other words, this data can be used for factor analysis.

[bookmark: _Toc58280602]Table 21: Total Variance Explained (business performance)
[image: ]
Based on Table21, one eigenvalue is extracted, and the cumulative contribution rate is 85.687%. There is less information lost in the extraction process.
[bookmark: _Toc521373174][bookmark: _Toc522369888][bookmark: _Toc58535783]4.5 Hypotheses Testing
[bookmark: _Toc58535784]4.5.1 Hypothesis 1
[bookmark: _Toc58280603]Table 22: Model Summary b(hypothesis 1)
[image: ]
Based on the results of Table22 , R is 0.933, which shows that 93.3% of the regression relationship between the total variation of business performance of dependent variables and enterprise technological innovation investment can be explained, and the explanatory power is strong. The adjusted R-square reflects the explanatory power of dependent variables to the model when the influence of increasing independent variables is eliminated, which is 0.932. Moreover, the Durbin Watson test value was 2.573. Generally speaking, Durbin Watson test values are distributed between 0 and 4, and the closer to 2, the more independent the observations are (Hair,et al., 2019).

[bookmark: _Toc58280604]Table 23 :ANOVAa(hypothesis 1)
[image: ]
The results of Table23 shows that the regression model was statistically significant. F (1, 375) = 5188.113, P < 0.001, indicating that there is a linear correlation between dependent variables and independent variables. And P value < 0.05 which means that the regression is statistically significant, and further illustrates there is a linear correlation between dependent variables and independent variables.

[bookmark: _Toc58280605]Table 24: Coefficientsa(hypothesis 1)
[image: ]
The intercept and slope are obtained in Table24; hence, this research could predict the DV (business performance) according to the IV (enterprise technological innovation investment capability). In SPSS, the intercept is called "constant", that is -0.397. At the same time, we can also judge the statistical significance of intercept by P-value. Through P-value (P < 0.001), we can also see that the intercept of this study has statistical significance, that is, the difference between intercept value (- 0.397) and 0 has statistical significance.

The slope represents the change value of the dependent variable for each unit change of the independent variable. In this study, the slope of enterprise technology input is 1.167, which means that every time technology input increases by 1, business performance increases by 1.167. For example, if the input intensity of technological innovation of an enterprise increases from 1 to 2, the business performance of the enterprise will be 1.167+1.167 × 1 = 2.334. 

Therefore, Hypothesis 1 is confirmed, which means enterprises’ technology innovation investment capability has a significant impact on the business performance of enterprises.


[bookmark: _Toc58535785]4.5.2 Hypothesis 2
[bookmark: _Toc58280606]Table 25: Model Summary b(hypothesis 2)
[image: ]
Based on Table25, the R-square is 0.856, which indicates that about 85.6% of business performance was explained by technological innovation transformation capability. The adjusted R-square reflects that the explanatory power of dependent variables to the model is still 0.856 when the influence of increasing independent variables is eliminated.

[bookmark: _Toc58280607]Table 26 :ANOVAa(hypothesis 2)
[image: ]
Looking at the Table26, the significant value= 0.000 < 0.001. It shows that the regression model has passed the F test with the confidence level of 0.001, and thinks that there is a linear relationship between business performance and technological innovation transformation ability.

[bookmark: _Toc58280608]Table 27: Coefficientsa(hypothesis 2)
[image: ]

According to Table27,the significance value p = 0.000 < 0.001. It can further explain that the results of the F test for the linear regression model are consistent with the t-test of the overall regression coefficient. The regression coefficient of the body mass index of the regression model is 1.207, which shows that technology conversion ability has a positive impact on business performance of dependent variables. When technology conversion ability increases by one unit, business performance increases by 1.207 units.

Therefore, Hypothesis 2 is confirmed, which means enterprises’ technology innovation investment capability has a significant positive impact on the business performance of enterprises.

[bookmark: _Toc58535786]4.5.3 Hypothesis 3
[bookmark: _Toc58280609]Table 28: Model Summary b (hypothesis 3)
[image: ]
Based on Table28, R-square is 0.880, which shows that the percentage of the total variation of the dependent variable's business performance to the regression relationship between the independent variable the technological innovation output capability is 88.0%, which has strong explanatory power. The adjusted R-square reflects that the explanatory power of dependent variables to the model is still 0.880 when the influence of increasing independent variables is eliminated.

[bookmark: _Toc58280610]Table 29 :ANOVAa (hypothesis 3)
[image: ]

Looking at the "ANOVA" Table 29, the significance value p = 0.000 < 0.001 indicates that the regression model has passed the F test with the confidence level of 0.001. It is considered that there is a linear relationship between business performance and the technological innovation output capability of enterprises.

[bookmark: _Toc58280611]Table 30: Coefficientsa (hypothesis 3)
[image: ]

Looking at the "coefficient" Table30, significance value p = 0.000 < 0.001, which further indicates that the F test of the linear regression model is consistent with the t-test hypothesis test of the overall regression coefficient. According to the regression coefficient 1.163 of the body mass index of the regression model, it can be seen that the technology innovation output capability has a positive impact on the business performance of the dependent variable. When the technology conversion ability of the enterprise increases by one unit, the business performance increases by 1.163 units.

Therefore, Hypothesis 3 is confirmed, which means enterprises’ technology innovation investment capability has a significant impact on the business performance of enterprises.

[bookmark: _Toc58535787]4.6 Hierarchical regression
Hierarchical regression is the comparison of two or more regression models. If other things being equal, one model explains more variation than the other, that model is a better model. In general, the differences between the variances explained by the two models can be estimated and tested using statistical significance(Kyriazos, 2019).

[bookmark: _Toc58280612]Table 31: Model Summary b
[image: ]
According to Table31, it can be seen from the model column that there are three models in this study: model 1, model 2 and model 3. The variables entered column shows the number of variables added to each model in the study compared to the previous model.

Model 1 is the first model, there is no antecedent variable, so the independent variable of the model is only the degree of enterprise technological innovation investment. Compared with the previous model (model 1), model 2 increases the technological innovation transformation capability of enterprises; model 3 increases the innovation output capability of enterprises compared with model 2. It should be noted that the variables included in model 2, and model 3 are based on the previous model.
Measures of model fit for the three models, R2 is an important indicator of multi-level regression, which reflects the extent to which independent variables explain the variation of dependent variables. It can be seen from the above table that with the increase of the number of independent variables, R2 of model 1-3 gradually increases, which are 0.966, 0.979 and 0.981, respectively, indicating that the predictive ability of each model for dependent variables is gradually strengthened.

Each model of hierarchical regression is equivalent to a multiple linear regression model. The output ANOVA table of SPSS includes the evaluation of each model, as follows:
[bookmark: _Toc58280613]Table 32 :ANOVAa
[image: ]
In Table 32, Model 3 is the whole model, which includes four variables: technology innovation input capability, technology innovation transformation capability and technology innovation output capability. The results showed that the model was statistically significant, f = 3248.080, P < 0.001, indicating that there was a linear correlation between dependent variables and independent variables, indicating that compared with the empty model, the inclusion of the three independent variables is helpful to predict the dependent variables.

[bookmark: _Toc58280614]As mentioned above, the hierarchical regression model mainly focuses on the final model, which is model 3, and it is also the case when interpreting the regression coefficient.
Table 33: Coefficientsa
[image: ]
In Table 33, the coefficients corresponding to the three independent variables indicate that the three independent variables can promote the operating performance of the dependent variables. Moreover, it can be estimated from the coefficient that, among the three dimensions of enterprise technological innovation, the input ability of enterprise technological innovation is the main influencing factor, while the transformation ability of technological innovation and output ability of technological innovation have less influence .





[bookmark: _Toc58535788]4.7 Conclusion
Through the empirical analysis in this chapter, we find that all hypotheses have been confirmed; that is, technological innovation has a significant positive impact on business performance. At the same time, through the results of hierarchical regression, we find that the investment capability of technological innovation has the most significant impact on business performance.

[bookmark: _Toc58280615]Table 34：Research Hypothesis Analysis Summary
	Hypotheses
	Status

	H1: technological innovation investment capability has a significant impact on the business performance of enterprises;
	Accepted

	
	

	H2: technological innovation transformation capability has a significant impact on the business performance of enterprises;
	Accepted

	
	

	H3: technological innovation output capability has a significant impact on business performance.
	Accepted

	
	

	
	





[bookmark: _Toc58535789]CHAPTER 5: Conclusion and suggestion	Comment by Umi Kalsom Kassim: Good conclusion given and appropriate recommendation justified.

[bookmark: _Toc58535790][bookmark: _GoBack]5.0 Overview
Through the above empirical analysis, this report examines the promoting effect of technological innovation ability on enterprise performance. Based on the results of theoretical and empirical analysis, this chapter will answer the research questions of this thesis, and put forward targeted countermeasures to improve enterprise performance. The empirical results show that the comprehensive factors of technological innovation ability have a significant promoting effect on the comprehensive factors of enterprise performance, and among the three dimensions of enterprise technological innovation, the investment ability of enterprise technological innovation plays a more significant role. In addition, new energy enterprises should improve the awareness of technological innovation, pay attention to technological innovation investment, strengthen the effective coordination activities of different stages of technological innovation, so as to continuously improve the business performance of enterprises.

[bookmark: _Toc58535791]5.1 Discussion of Findings
[bookmark: _Toc58535792]5.1.1 The impact of technological innovation input capability on enterprise performance improvement
Investment in technological innovation is the basis for enterprises to realize technological innovation activities and has a positive impact on the financial performance and growth performance of enterprises. It can be seen from the above empirical results that it is necessary to attach importance to technological innovation investment. Generally speaking, the investment intensity of technological innovation of an enterprise is based on the existing strength of the enterprise. According to the data of the questionnaire survey, the executives of most new energy enterprises have a high degree of recognition for the R&D investment in equipment and capital of their companies, while the degree of recognition for the investment in personnel is relatively low. However, in the process of enterprise operation, it is difficult to improve enterprise performance only by capital and equipment investment. Therefore, in the process of investment in technological innovation ability of enterprises, attaching importance to the investment of talents will also have important significance to the growth of enterprise performance.

[bookmark: _Toc58535793]5.1.2 The impact of technological innovation transformation capability on the improvement of business performance
The empirical study shows that the transformation ability of technological innovation has a significant positive impact on the financial performance and growth performance of enterprises. Research found that the transformation of technology innovation ability is not improved, according to the answers of the senior executives to relevant questions, their scores for the patent conversion ability and external information conversion ability of the new energy enterprise they work for are not high, the impact of the transformation ability of technological innovation on financial performance is not significant compared with the input ability. However, the inconsistencies in the evaluation criteria of scientific research projects and the imperfect management mechanism may also be the reasons. To be specific, technological innovation is a process, which is the result of the long-term development of an enterprise. This process needs to be deeply digested and absorbed. Otherwise, the degree of technological innovation will stay at the stage of imitation and follow-up, which will be difficult to grow and develop and leading to poor performance of the enterprise.

[bookmark: _Toc58535794]5.1.3 The impact of technological innovation output capability on the improvement of business performance
Output of technological innovation is the final link of enterprise technology innovation activities. It can be seen from the above empirical results; the output of technological innovation ability is very significant for the impact of enterprise performance. According to the score of new product income and export share in the questionnaire data, and combined with the perspective of the market, it can be analyzed that if we continue to improve the output capacity of technological innovation, on the premise of ensuring product quality, product differentiation will have a certain impact on performance.

The rational development of technological innovation activities is based on the orderly development of other activities. Innovation is not a matter of one department of an enterprise, but the face of the whole enterprise. Specifically, financial management activities can provide financial support for technological innovation and inject vitality into technological innovation activities. Human resource management activities can maximize the allocation of human being resources. Marketing management activities refer to introducing products to the market through channel construction and promotion activities after production. Coordination and cooperation among various departments within an enterprise can help new products to be recognized so as to improve the output ability and enterprise performance of technological innovation.

[bookmark: _Toc58535795]5.2 Contribution
First of all, this report uses comprehensive indicators and empirical methods to measure the technological innovation ability of enterprises. In the existing research, the evaluation index selection method of technological innovation ability is relatively single, and the simple static financial indicators, such as R&D input intensity and patent output, are used as the representative of technological innovation ability. However, technological innovation capability is a dynamic ability of development and change. To evaluate and measure it, we need to consider all aspects of its factors. In this report, the dynamic perspective of technological innovation capability is divided into three dimensions, which comprehensively measures the level of the technological innovation ability of enterprises by way of senior management scoring.

Secondly, this report constructs a theoretical model of the impact of technological innovation dynamic capabilities on enterprise performance. Innovation plays an essential role in the process of enterprise growth, competitiveness, management efficiency and long-term profit maximization. Based on the theory of dynamic capabilities, this report constructs a theoretical model of the relationship between technological innovation dynamic capabilities and enterprise performance from a dynamic perspective. The dynamic capability of technological innovation includes three dimensions, which are divided from the process of technological innovation, and integrate the dynamic characteristics in each dimension. They are technological innovation input capability, technological innovation transformation capability and technological innovation output capability. Enterprise performance is divided into two dimensions: financial performance and growth performance, which is mainly considered from the essential aspects of the impact of technological innovation on performance. Through the model construction and empirical test, this report reveals the impact of technological innovation dynamic capability on enterprise performance.

[bookmark: _Toc58535796]5.3 Recommendations 
[bookmark: _Toc58535797]5.3.1 Strengthening the training of scientific research personnel
Scientific research personnel are the main force of technological innovation activities and guarantee the stable development of competitive products and enterprises. In order to obtain the development of innovative products, enterprises must have innovative talents. Innovative talents often have the quality of innovative consciousness, scientific research spirit and strong innovation ability, which plays an essential role in the technological innovation of enterprises. Moreover, the influence of dynamic environment makes the talents needed by enterprises more innovative. Therefore, in order to ensure long-term stable development, enterprises need to do the following in terms of talent management. First of all, the introduction of higher education and senior technical personnel, increase the proportion of technological innovation talents. Secondly, strengthen the cultivation of technical innovation ability of internal technicians, organize regular training activities, and strengthen the team building of enterprise technicians. Thirdly, implement the mechanism and system to encourage employees' technological innovation, and give them monetary and spiritual encouragement for their technological innovation activities and research and development. Finally, motivate employees' enthusiasm for technological innovation through KPI, and strive to improve the overall technological innovation ability of the enterprise.

[bookmark: _Toc58535798]5.3.2 Increase capital investment
Technological innovation is a high-risk activity, which often needs a lot of capital investment. Therefore, under the condition of not affecting the normal development of enterprises, enterprises should try their best to meet the funds needed for technological innovation. In addition, in order to effectively solve the problem of insufficient enterprise innovation funds, enterprises need to improve the guarantee system of enterprise technological innovation capital investment. Enterprises can combine various financing channels which is beneficial to reduce the risk to a certain extent.



[bookmark: _Toc58535799]5.3.3 Strengthening the advanced nature of equipment
Advanced production equipment is the premise of technological innovation. However, the purchase of equipment is a high investment. The payback period of investment can be as short as five years and as long as more than ten years, which is a heavy burden for enterprises. If there is no advanced equipment, enterprises can complete technological innovation activities in the following ways. On the one hand, while the original equipment can still provide utility, it can be improved on the basis of the original production equipment to improve the automation level of the equipment, so as to catch up with the production level of advanced equipment and improve the artificial efficiency. Moreover, equipment leasing (such as financial leasing) can reduce the economic burden of enterprises. It can not only use advanced equipment to carry out technological innovation activities, but also reduce the labor intensity of workers, increase efficiency and production capability, and improve the overall efficiency of enterprises.

5.3.4 Increase government support
Based on the external market risks, internal technical risks and management risks faced by energy enterprises, in order to reduce the pressure of energy enterprises' development on national energy security, social operation and enterprise development, the government should increase its support for energy enterprises. In terms of financial subsidies, the government should relax the conditions for enterprises to make loans for technological innovation and research and development, lower the threshold for access, and encourage enterprises to improve their technological innovation ability through capital borrowing. In addition, greater support will be given to small energy enterprises to mitigate the negative impact of investment in technological innovation on their financial performance.



[bookmark: _Toc58535800]5.4 Implication on Future Research
In terms of sampling, the number of samples still cannot meet the requirements of large sample with universal significance, and the industry type of research enterprises is not broad, which affects the universality of the research results. In future research, we should consider a broader range of industry types, and make the sample coverage should be more comprehensive so that the research conclusion is more reliable and has a more promotional value. Moreover, it needs to set up scales and statements based on literature analysis to strengthen the pertinence and comprehensiveness further.

In terms of data sources, the article collects cross-sectional data and fails to consider the lag between variables. In the future,  studying the long-term causality between variables by taking data from different periods and conducting long-term follow-up surveys. In addition, with the development of the economy and the change of the external network environment, the model needs to have a dynamic evolution process. In the future, we will try to test the universality of the research.

[bookmark: _Toc58535801]5.5 Personal Reflection
Due to the limitations of my research level and theoretical knowledge, the conclusion of this report has some shortcomings. There are many factors affecting the performance of technological innovation ability of enterprises, and there may be intermediary factors. The factors considered in this study are relatively single, which need to be further improved and supplemented to make the study more scientific and reasonable. In addition, the samples of this study are new energy enterprises in China, and the results of the empirical study may not be universal or representative of all enterprises. In the future research, more enterprises in the industry can be selected to make the research pertinence and comprehensiveness.

[bookmark: _Toc58535802]5.6 Conclusion
Based on theoretical analysis, conceptual model and empirical test results, this report verifies the relationship between technological innovation dynamic capability and enterprise performance of new energy enterprises. Based on the perspective of the dynamic capability of technological innovation, this report puts forward relevant countermeasures to promote enterprise performance from three stages of input, transformation and output.
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[bookmark: _Toc58535805]Appendix B. Item-Total Statistics(SMALL SAMPLES)
	
	Means
	standard deviation
	Number of cases

	The company has enough scientific research personnel to carry out R&D activities
	3.09
	1.634
	32

	Scientific research personnel have high scientific research quality to ensure the quality of completed projects
	3.59
	1.316
	32

	Companies can invest in R&D equipment in time according to technological development and market changes
	3.88
	.793
	32

	The company invests sufficient funds to support project research and development activities
	3.75
	1.481
	32

	Companies can pay more for market research, design, process and material preparation, advertising activities, etc.
	3.44
	1.343
	32

	Higher conversion rate of independent patents
	3.75
	.803
	32

	The company has two or more products with independent intellectual property rights
	3.44
	1.243
	32

	The new products produced meet the requirements of R&D design
	3.59
	1.160
	32

	When purchasing technology for technological innovation, it is able to bear technology introduction fees, transformation fees, and digestion and absorption expenses
	3.53
	1.626
	32

	Enterprises have close cooperative and innovative relations with research institutes and universities
	3.72
	1.486
	32

	The proportion of new products in the company in the past three years
	3.94
	1.294
	32

	The proportion of the company’s new product sales revenue in the total sales revenue in the past three years
	3.47
	.879
	32

	Compared with competitive products, the company's innovative products are cost-effective
	3.38
	1.454
	32

	Market share of new products
	3.28
	1.350
	32

	The export share of new products
	3.84
	1.370
	32

	Compared with the industry average, the company's return on assets is very high
	4.03
	1.492
	32

	Compared with the industry average, the company has a high return on investment
	3.63
	1.809
	32

	Compared with the industry average, corporate profit margins are high
	3.44
	1.045
	32

	The satisfaction of the company's new product development
	3.38
	1.338
	32

	Most of the company’s profits comes from new products or services
	4.16
	1.568
	32


[bookmark: _Toc56342078][bookmark: _Toc58535806]Appendix C. Demographic Information of the Respondents
	Demographic 
	Categories
	Frequency
	Percentage (%)

	Gender
	male
	298
	79.05

	
	female
	79
	20.95

	Education level
	Diploma
	34
	9.02

	
	Bachelor Degree
	189
	50.13

	
	Master Degree
	109
	28.91

	
	Doctoral Degree
	45
	11.94

	working years
	1-5 years
	83
	22.02

	
	5-10 years
	140
	37.14

	
	10-20 years
	120
	31.83

	
	Over 21 years
	34
	9.02

	Position level
	Corporate executives
	130
	34.48

	
	Leaders of functional departments
	188
	49.87

	
	Technical R & D Manager
	59
	15.65
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A questionnaire on impact of technology
innovation capability on enterprises’
business performance

Dear Sir/Madam, Hello! My name is Wuyaxun, a master degree
student in Inti international university. Now | am doing a
research project focusing on Impact of technological innovation
capability on business performance based on china industry,
and this questionnaire is designed to my topic. This
questionnaire is purely academic research purposes, the
content does not involve business secrets, the information
obtained is not leaked or used for business purposes, please
be assured to fill in and as far as possible objective answer.
Please take a few minutes to fill in the questionnaire according
to the actual situation of your enterprise. Your answer is very
important to our research, thank you very much for your warm
help and serious answer. This questionnaire contains two parts:
the first part is background information, please fill in according
to the actual situation; the second part is about the enterprise’s
technological innovation capacity and enterprise performance,
please tick “”in the form according to the degree of your
agreement or disagreement.(1-7 refers to Completely disagree,
Disagree, Somewhat disagree, Neither agree nor disagree,
Somewhat agree, Agree, Completely agree) Thank you in
advance for your involvement, corporation and kind
participation in this study. Yours sincerely, Wu Yaxun
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*1. Background information :Your gender
Male

Female

* 2. Your education level
Below undergraduate
Undergraduate
Postgraduate

PHD student

o A questionnaire on impac... -e= ®
* 3. How many years have you worked?
Less than 1 year
1-5years
6-10years
11-20years

More than 21years

* 4. Your position level.

Business executives
Functional department leaders
Technical R&D personnel

Others
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*5. Technology innovation investment capacity
a).The company has enough scientific research
personnel to carry out R&D activities

* 6. Technology innovation investment capacity
b). Scientific research personnel have high
scientific research quality to ensure the quality
of completed projects

*7. Technology innovation investment capacity
c). Companies can invest in R&D equipment in
time according to technological development
and market changes

* 8. Technology innovation investment capacity
d). Companies invest sufficient funds to support
project research and development activities

< A questionnaire on impac... ¢+ ©

*9. Technology innovation investment capacity
e). Companies can pay more for market
research, design, process and material
preparation, advertising activities,etc.

*10. Technology innovation transformation
capability a). Higher conversion rate of
independent patents

*11. Technology innovation transformation
capability b). The company has two or more
products with independent intellectual property
rights

*12. Technology innovation transformation
capability c). The new products produced meet
the requirements of R&D design
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*13. Technology innovation transformation
capability d). When introducing technology for
technological innovation, it is able to bear
technology introduction fees, transformation
fees, digestion and absorption expenses

THE(1) HR(T)

O\ ! N

*14. Technology innovation transformation
capability e). Enterprises have close cooperative
and innovative relations with research
institutions and universities

THE(1) HRT)

o | ) ! ! J |

*15. Technology innovation output capability a).
The proportion of new products in the company
during the past 3 years

FHE() HET)

o [ o \
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*16. Technology innovation output capability b).
The proportion of the company’s new product
scales revenue in the total sales revenue in the
past 3 years

*17. Technology innovation output capability c).
Compared with competitive products, the
company’s innovative products are cost-
effective

3
|

*18. Technology innovation output capability d).
Market share of new product

FHR() AR(7)

o

*19. Technology innovation output capability e).
Export share of new product
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* 20. Business performance a). Compared with the
industry average level, the company’s return on
assets is very high

THE() BRT)

o ; ! \ ! i

*21. Business performance b). Compared with the
industry average level, the company has a high
return on investment

FHE() wmR(7)

o

* 22. Business performance c). Compared with the
industry average level, corporate profit margins
are high

FHE() HR(T)

Or ! - ‘,

* 23. Business performance d). Satisfaction of the
company’s new products development

FiwR1) WHRT)

* 24, Business performance e). Most of the
company’s profits comes from new products or
services

HE() HR(T)

| | | |
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Background of study

*The progress of science and technology is speeding up the
enterprise technological innovation ability

*For a country , technological innovation is to promote national
economic rapid and efficient development of the main driving

or enterprises, technological innovation is the enterprise long—
term development, is also the guarantee of enterprise
performance

*There is a certain relationship between innovation and business
performance
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Problem statement

*Technological innovation is an inexhaustible driving force for
enterprises' long—term development

*As a technology-intensive enterprise, new energy corporations
need a lot of technical support and continuous technical
upgrading, to develop competitive advantages and ensure their
business performance

Significant of study

Acddemic perspective
+/ Enriches the theoretical system of technological innovation
capability and enterprises' business performance

Industry perspective
« Contribute to improve the innovation awareness

« Provides important guidance for the analysis and improvement
of the technological innovation ability
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Research objectives and questions

| RO:

» Determine the dimension of enterprise technological
innovation capability

+ Determine the impact of several dimensions of technological
innovation on enterprise performance

Q:

* What are the dimensions of technological innovation capability

* How do several dimensions of technological innovation
capability affect enterprise performance
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Reconstructing the evaluation
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‘management to value creation

Duality of control right
incentive and dynamic
capability of technological
innovation: An Empirical
Analysis Based on panel data of
high-tech listed companies

Effect of buyer-supplier supply
chain strategic collaboration on
operating performance:
evidence from Chinese
companies

The major determinants of
influencing the operating
performance from the
perspective of intellectual
capital: Evidence on CPA
industry

Technical economy,
2017,36 (09): 1-8+ 30.

China industrial
cconomy, 2012 (10):
109-121.

SUPPLY CHAIN
MANAGEMENT-AN
INTERNATIONAL

JOURNAL, 2020,25(6).

Asia Pacific
Management Review,
2018, 24(2).

Study outcome

Summarized the three
research branches of
existing scholars on
technological innovation-
element view, process view,
and performance view

Classify technological
innovation capabilities into
three dimensions:
technological innovation
input capability, output
capability, and
transformation capability

self-control model based on
historical performance
which used to measure
performance change by
combining adjustment
percentage and level change

Evaluates the performance
of accounting firms from
the four capital dimensions
of human, process,
innovation, and customer





image50.png
Research Conceptual Framework

Technological innovation
investment capacity

Technology innovation

+ Business performance
transformation ability. b

Technological innovation
output capacity

Hypothesis of the study

1: Technological innovation investment capacity has a
significant impact on the business performance of enterprises;

H2: Technological innovation transformation ability has a
significant impact on the business performance of enterprises;

H3: Technological innovation output capacity has a significant
impact on business performance.
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Pilot Test Results

‘Table 3: KMO and Bartlett’s Test (Independent Variable)

Kaiser-Meyer-Olkin Measure of Sampling- 81 |0
Adequacy The value for Kaiser Mayer
Bartlett's Testof Approx. Chi-Square | 598.425-]
‘Sphericity<’ df 105 | Olkin(KMO) for both DV and
Sig. 000 X .
> Pilot Te: > ‘Table 6: KMO and Bartlett’s Test (Dependent Variable) Vs is larger than 0.8 which
Kaiser-Meyer-Olkin Measure of Sampling: 848 | means suitable for factor
Adequacy.
Bartlett's Testof- ‘Approx. Chi-Square | 177954 analysis.
Sphericity<’ df 10- |
Sig 000 ¢

Table 10: Reliability Statstics Cronbach Alpha value are

Cronbach’s Alpha- . between 0 and 1. If it less than
Cronbach’s Alpha¢’ Based on Standardized- Nofltemse” 0.6, the pilot test is not reliable.
Ttems<® value above 0.9 indicates that
976¢ 975¢ 20 |« the reliability is excellent.
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v' The actual number of questionnaires obtained: 377 (377 remaining respondents
submitted with usable and completed questionaire)

»>Preliminary )

Analysis ¥ Reliability and validity are two commonly used

indicators to test the effectiveness of measurement
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Table 12: Demographic Information of the Respondents

Demographic: </ Categories Frequency| Percentage (%)
Gender male 298 79.05
female
79 2095
Education level| Diploma 34 9.02
Bachelor Degree 189 50.13
Master Degree 109 2891
Doctoral Degree 45 11.94
working years® | 1-5 years 83 22.02
5-10 years 140 37.14
10-20 years 120 3183
Over 21 years 34 9.02
Position level<’ | Corporate executives: 130 3448
Leaders of functional departments| 188 49.87
Technical R & D Manager 59 15.65

University of Hertfordshire
Hertfordshire Business School
A0Gh  wae

o ) ——

Bachelor degree

a_w/n 5 5-10 Years
ey

w Leaders of FD
G V) D





image63.png
INTI University of UH Hertfordshire
* International University Hertfordshire Business School

Factor Analysis

KMO and Bartlett’s Test (technological innovation investment capacity)

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 807
Bartlett's Test of Sphericity’ Approx. Chi-Square: 1244325
df 10¢
Sig 000’
KMO and Bartlett’s Test (technological innovation transformation capability) . Olki 0 vl
Barltt's Testof Sphericiy ‘Approx.Chi-Sauare 1562119 is more than 0.6 which shows that
df 10 there is correlation between
Sig. 000 variables.
KMO and Bartlett’s Test (technological innovation output capability)
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 756 The Bartlett's Test of Sphericity
Bartlett's Test of Sphericity* Approx. Cdl;\quuzve 1431303]4 must be belﬂw 005 to be
o 0 considered significant.
T KMO and Bartlett’s Test (business performance)
Kaiser-Meyer-Olin Measure of Sampling Adequacy. m
Bartlett's Test of Sphericity’ Approx. Chi-Square: 2332.178
df 10¢

Sig 000





image64.png
INTI University of Hertfordshire
International University Hertfordshire Business School

Factor Analysis
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X2 To00 727 higher the degree of the variable
24 1000 833 can be explained by the factor.
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Reliability Test

‘Table 26: Reliability Statistics<

Cronbach’s Alpha- I
Cronbach’s Alpha< Based on Standardized Nof Items<’
Ttems<”
977 9770 200 -
>Reliability Test ™ The Cronbach's a coefficient of 20 items measuring enterprise's

technological innovation and business performance is 0.977,
which indicates that these 20 items have high internal consistency.
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Hypothesis Testing

‘Model Summary Mhypothesis 1)

Std error of the
Model* R Rsquare” | adjust Rsquare” estimate | Durbin-Watson
Based on the results, R square for
10 9662 S 932 2817 2573

H1,H2 and H3 is 0,933, 0.856 and
0.880 respectively, which indicates
b. Dependent Variable : enterprise business performance:” the regression relationship between
the total variation of DV and IVs.

. Predictors: (Constant), technological innovation investment capacity*

Model Summary *(hypothesis 2)

Std.eror of the-

Model summary shows that 93.3% of
the regression relationship between
2 925 856 8567 47898 1707 the total variation of business
performance of dependent variables
and enterprise technological
innovation investment can be

Modele R Rsquare” | adjust Rsquare* | estimate:” Durbin-Watson:

a (Constant). iogi pacity

b. Dependent Variable : enterprise business performance«”
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According to Coefficients , the closer
the value of Beta Coefficient is to 1.
the higher the influence towards the
phenomenon of the study.

at 95% confidence level, the p-value
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statistically significant relationship.

Based on the results above, the most
influencing IV is technology
innovation investment capability with
the value of 0.966.
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Findings
]

HI: Technology innovation investment capacity has a significant

impact on the business performance of enterprises;

H2: Technology innovation transformation ability has a

significant impact on the business performance of enterprises;

H3: Technological innovation output capacity has a significant

impact on business performance.
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The comprehensive factors of technological innovation ability have a
significant promoting effect on the comprehensive factors of enterprise

performance.

(+] Technology innovation investment ability of enterprise
plays a more significant role

O New energy enterprises should raise the awareness of
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innovation investment, and strengthen effective coordination
activities in different stages of technological innovation.
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