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Abstract: Emerging economies and their speed of growth, competitiveness, and resilience are of great interest globally due to the high potential investors see in them. Innovation is one of the factors recognized to be the common ground of significantly outperforming economies. Therefore, identifying innovation benchmarks and how they impact economic success is relevant for a more straightforward evaluation of innovation in a country. This research focuses on the quantitative parts of innovation. Firstly, governmental interference, knowledge flows and networks, cultural and societal preconditions, and openness towards change are identified as notably relevant innovation enhancing factors in South Korea through case study analyses. Then, an analysis of the impact of quantitative innovation factors on the GDP in South Korea is conducted. The impact of quantifiable innovation factors, identified through literature review, on the GDP as the benchmark for economic growth is tested from 1995 until 2018 through a linear, multiple least squares regression to identify significant relationships between the chosen variables. Two out of five selected quantitative innovation factors have a statistically significant impact on the economic growth in the used model. The number of researchers per million people and the patent grants of residents is identified to be impactful innovation benchmarks.
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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the current socio-economic context, countries are facing serious challenges and they are forced to find better and new methods to stay competitive, and overall, to increase their performance. Innovation has always been critical for long-term economic success. Throughout history, countries which have innovated successfully have typically been rewarded with growth, and access to new markets. Constant innovation has become a critical factor for achieving competitive advantages. Innovation has been widely acknowledged as a key mechanism for addressing sustainable development concerns. Many countries were accustomed to plans and actions that enforced their race toward competitiveness and ignored crucial environmental issues. Thus, in the last few decades there has been a big interest among scientists, practitioners, and even the public, toward conserving the environment along with using resources efficiently (ecological concerns), improving the standard of human living (social challenges), and advancing long-term economic competitiveness (economic matters). Starting with the publication of the Brundtland Report in the United Nations, a productive discussion on the relationship between sustainability, transformation and innovation began. This debate covers different levels of action and research, from environmental innovation and societal transitions or socio-technical transitions, to sustainability in multiple systems [
Emerging markets contribute significantly to overall economic growth and continuously gain a share of the global economy. They show rapid growth, and their segment of middle-class and affluent consumers continues to expand. Another characteristic of emerging markets is that many, per World bank definition, low consumers remain, despite this expansion. Emerging Markets are incredibly dynamic and fast-changing [1]. Therefore, economists are reasonably interested in influencing the resilience and growth of such emerging economies and their diversities regarding their culture, institutions, and organizations.
The McKinsey Global Institute mentions in its global report dealing with outperformers, published in 2018, that outperforming emerging markets experience a rise in their total factor productivity, which indicates an efficient use of a country's resources through innovation, management, and technology [2]. Especially Asian emerging markets are famous for their successful integration of innovation in their process of economic growth. For instance, South Korea is widely recognized for its innovation strategies [3].
According to McKinsey, an extension of the success of the outperforming emerging markets mentioned above could make it possible to add 11 trillion USD to the world economy by 2030 [2]. Due to the high impact of innovation as an endogenous economic growth factor observed in outperforming emerging markets, the factors contributing to innovation are of great interest globally. Therefore, this paper focuses on the composition of innovation and the factors that make emerging markets innovative and, consequently, lead to economic growth. 

Research Gap

The innovation within a country comprises quantitative and qualitative factors and, therefore, is hard to measure. Papers and articles that focus on factors contributing to innovation as an endogenous growth-indicator that have been published so far concentrate either on quantitative factors at a macroeconomic level or, more often, on qualitative factors contributing to innovation at the level of particular organizations or industries in certain areas or countries [4]. However, the research results cannot be seen as the universal truth because of the unique development process of each economy. 
This paper aims to identify qualitative factors for innovation that can contribute to economic growth in South Korea. Additionally, it seeks to identify representative quantitative factors of innovation contributing significantly to the GDP in South Korea. After these factors are identified, the authors aim to test whether these factors impacted its GDP in its development. This paper aims to identify measurable innovation factors in South Korea and test whether these factors impacted its GDP in its development. Testing whether the numerical innovation factors identified can be statistically proven to have an impact on the country's economic success will deliver a better understanding of the innovation factors that contributed to the economic success of South Korea as an outperforming emerging market. 
The following assumptions have been designed:

A1: Public policies can be identified, contributing to innovational success in case studies dealing with South Korea.
A2: Knowledge Flows and Networks can be identified, contributing to innovational success in case studies dealing with South Korea.
A3: Societal and cultural environments can be identified, contributing to innovational success in case studies dealing with South Korea.
A4: Openness of a country towards change and new ideas can be identified, contributing to innovational success in case studies dealing with South Korea.

The following hypotheses have been designed:

H1: The innovation factor "investment in research and development" significantly impacts South Korea's GDP.



H2: The innovation factor “patent grants of residents” does significantly impact South Korea’s GDP.



H3: The innovation factor “patent grants of non-residents” does significantly impact South Korea’s GDP.



H4: The innovation factor “school enrollment tertiary” does significantly impact South Korea’s GDP.



H5: The innovation factor "number of researchers per million people" significantly impacts South Korea's GDP.
The statistical proof will reduce the empirical evidence gap concerning quantifiable innovation factors' actual impact on a macro-economic level. Furthermore, the paper aims to identify particularly influential innovation factors in Korea, partly transferred to other economies. The research model of this paper can test the impact of innovation factors in other economies and, therefore, functions as a template for measuring quantifiable innovation factors.
The numerical data needed is derived from the World Bank, where open data is available per country. Information regarding patents is provided by the World's Intellectual Property Organization (WIPO). Furthermore, the data from consulting companies dealing with global development matters such as McKinsey and Deloitte help find additional data sources. Further literature, case studies, and journal articles are searched via databases such as Science Direct, Research Gate, or Elsevier [5], [6].

2.	Literature Review

2.1.	Underlying Theories and Approaches

The following theories provided the underlying framework for growth indicators and how innovation was derived as a subject to be analyzed further. Please note that not all traditional and new growth models can be described in this paper. The following theories provide the insights necessary for forming the methodology of this paper [7].

Neo-classical growth model

Various growth theories and models have been developed, trying to grasp the complexity of the interaction between growth indicators in emerging markets. Excerpts of these theories are described briefly in this paper for a better understanding of exogenous and endogenous indicators of growth. Traditional growth theories focus on exogenous factors, whereas the neo-classical Solow-Swan Model focuses on capital accumulation and labor or population growth. The Harrod-Domar Model focuses on the level of savings and countries' capital-output ratio as primary factors [8]. The Solow-Swan Model extends the Harrod-Domar Model and describes economic growth as a dynamic input and output process, whereas the input factors are capital, labor, and technology [9]. If the input factors change, the output is affected. Capital is assumed to be subject to diminishing returns in closed economies in this model. Solow treats the technological process as an exogenous factor and assumes capital to be homogenous, only two examples of this model's limitations. Solow's model helps understand, but most of its assumptions are not applicable in today's economy [10].

Endogenous growth theories

More recent theories, such as those developed by Paul Romer and Robert Lucas, consider endogenous growth and the factors contributing to it as significant forces behind economic growth. Those new theories put a greater emphasis on the concept of human capital and innovative ideas. Therefore, they are more relevant for this paper than the exogenous growth theories by Solow and Domar, even if they are helpful for general understanding [11]. Endogenous growth models state that human capital, knowledge, and innovation contribute significantly to economic growth. For instance, Romer and Lucas assumed that investment in human capital would spill over on the economy and has the power to reduce diminishing returns. The technological process is no longer considered an exogenous growth factor but rather the result of innovative ideas resulting from investment in human capital. Also, endogenous growth theories such as the one by Romer include many macro-economic assumptions that make gaining empirical evidence to support the theory complicated [12]. This paper focuses on identifying factors contributing to "innovation," which is assumed to be a significant indicator of economic growth in emerging markets in endogenous growth theories. Innovation has been selected as the subject of focus due to its high relevance in outperforming emerging markets based on this theory.

Eclectic approach

The McKinsey Global Institute (MGI) follows an eclectic approach and identifies outperforming emerging markets and their growth characteristics, which is relevant for identifying potential further factors contributing to innovation in this paper. Therefore, McKinsey's findings and selected indicators and factors are being used as a basis for the selection of innovation factors in addition to other scientific articles dealing with this topic [2]. According to the results of the MGI, the two significant factors of growth observed in outperforming emerging markets are a pro-growth policy and large companies that are highly competitive in a country [2]. 

Eclectic approach vs. traditional growth theories

As mentioned above, traditional as well as endogenous growth theories are based on certain assumptions. The Solow Swan Model, for instance, includes assumptions such as a closed economy without trade, perfect competition, homogenous households, or no government [13]. These assumptions aim, rightly, to simplify the complexity of the world in order to make sense of it theoretically. However, simplicity does not only mean understandability but also to drift away from reality and applicability. For a reliable discovery of a country's growth-driving indicators, macro-economic theories based on many assumptions help general understanding but are insufficient for practical implications in today's complex world. The eclectic approach applied by the MGI mentioned above is not based on assumptions or mathematical theories but primarily on the analysis and comparison of the actual situation in emerging markets. The eclectic approach enables a higher degree of freedom concerning observations and a more open mind when identifying outstanding characteristics [2]. While theories work within a specific, predefined frame, the eclectic approach allows us to conclude the world as it is, even though it might not always be expressed in a mathematical sense. The MGI looks at countries' qualitative and quantitative characteristics through their approach, which is crucial when analyzing innovation as a pro-growth factor of an emerging economy. It helps to get a holistic idea of innovation benchmarks and practically applicable improvement possibilities. 

2.2.	Qualitative and quantitative factors for innovation

For a holistic identification of factors contributing to innovation, a separation of quantitative and qualitative factors is necessary. The collection of factors originates from extensive literature research of different papers dealing with innovation and the factors contributing to innovation.
The endogenous growth theory by Paul Romer focuses for a large part on innovative ideas as a tool to enhance economic opportunities and views unstable economic policies as a constraint to innovation and thus economic development [14]. Therefore, one can assume that stable public policies, including the regulation and tax system, government support, or macroeconomic policies, contribute to economic growth. Other qualitative factors include the knowledge flows and networks in a country, the societal and natural environment, the markets, and the customers within a market, as the manual by the organization for economic cooperation and development, published in 2018, suggests [15]. Furthermore, a country's openness towards change and new ideas is an essential factor influencing innovation within an emerging market. According to the paper "Innovation indicators throughout the innovation process," extensive literature research about innovation indicators by Dallas and Blind [16]. The qualitative innovation factors of South Korea can be best identified through an extensive case study analysis on an institutional level. However, this paper focuses on quantifiable innovation factors and their impact on the country's GDP in the past 23 years. 
The most popular quantitative, measurable factors that could be identified through extensive literature research to measure innovation in a country are the issued patents and their efforts in research and development processes [17]. The issued patents in a country can be considered the output of investment in innovative ideas that aim to contribute to economic success and growth. Other literature deals almost exclusively with research and development (R&D) as an indicator of enterprises' innovation. A study conducted by Deloitte found that R&D investments work best for innovation combined with sufficient management and public policies, transferable on a macroeconomic level [18]. The latter underpins the importance of looking at qualitative and quantitative factors contributing to innovation to draw a holistic picture of a country's innovation factors. Based on the research summarized in this chapter, it is necessary to look at the innovation factors "issued patents" and "R&D expenditures" of Korea and test whether these quantitative indicators can be statistically proven to directly impact the country's GDP. 
Looking at the OECD innovation strategy, it becomes evident that innovation is startled by human ideas resulting from specific qualifications, which Romer and Lucas state in their endogenous growth theory mentioned above. Diverse graduates from tertiary education, especially in science, technology, engineering, mathematics, business, social sciences, and education, are proven to lead to innovations that benefit a country's economy [19]. The World Bank defines tertiary education as: "Tertiary education is all post-secondary education, including public and private universities, colleges, technical training institutes, and vocational schools." Higher education is expected to result in a highly skilled workforce, which leads to economic advances through innovation [20]. Korea has had a knowledge-based economy since the mid-1990s, meaning that it depends on knowledge, a skilled labor force, and information, aiming to achieve technical and scientific innovations [21]. For these reasons, tertiary education enrollment in Korea is selected as one of the quantifiable factors contributing to innovation. The aim is to test whether a significant direct impact from tertiary education enrollment in Korea on the country's GDP development can be identified. 
Besides the monetary R&D expenditures and the patent grants as the most popular expected output from this investment, it is essential to investigate the impact of the number of researchers in a country and their contribution to the GDP. The analysis of both factors is needed because a higher number of researchers does not naturally resemble an equally higher number of patent grants, as the output of researchers is not always quantifiable as such but involves improvement strategies for institutions, policies, or other systems, too [22]. The number of researchers in a country and their impact on the GDP during the past 23 years is a quantitative innovation factor that stands for a specific numerical output and represents qualitative innovations, such as changes in public policies and improvements of knowledge-flows and networks. 
Based on the literature review and as argued above, the following innovation factors have been selected, as shown in Table 1.

Table 1. Overview of selected innovation factors
	Quantitative factors of innovation
	Qualitative factors of innovation

	investment in research and development
	public policies

	issued patents of residents and non-residents
	knowledge flows and networks

	school enrollment tertiary
	the societal and natural environment

	number of researchers per million people
	customers within a market

	
	the openness of a country towards change and new ideas


Source: Own illustration

3.	Methods and Research Design

The following research questions have been conducted: 
1.	Which qualitative factors for innovation can be identified to contribute to economic growth through the in-depth analysis of selected case studies in South Korea?
2.	What quantitative factors, the representative for innovation, contribute significantly to the GDP as the benchmark of economic growth in the outperforming emerging market South Korea? 

Four assumptions and five hypotheses have been designed:
Assumption 1:
A1: Public policies can be identified, contributing to innovational success in case studies dealing with South Korea.
A2: Knowledge Flows and Networks can be identified, contributing to innovational success in case studies dealing with South Korea.
A3: Societal and cultural environments can be identified, contributing to innovational success in case studies dealing with South Korea.
A4: Openness of a country towards change and new ideas can be identified, contributing to innovational success in case studies dealing with South Korea.

Hypothesis 1:
H0: The innovation factor “investment in research and development” does not significantly impact South Korea’s GDP.
H1: The innovation factor "investment in research and development" significantly impacts South Korea's GDP.

Hypothesis 2:
H0: The innovation factor “patent grants of residents” does not significantly impact South Korea’s GDP.
H1: The innovation factor “patent grants of residents” does significantly impact South Korea’s GDP.

Hypothesis 3:
H0: The innovation factor “patent grants of non-residents” does not significantly impact South Korea’s GDP.
H1: The innovation factor “patent grants of non-residents” does significantly impact South Korea’s GDP.

Hypothesis 4:
H0: The innovation factor “school enrollment tertiary” does not significantly impact South Korea’s GDP.
H1: The innovation factor “school enrollment tertiary” does significantly impact South Korea’s GDP.

Hypothesis 5:
H0: The innovation factor “number of researchers per million people” does not significantly impact South Korea’s GDP.
H1: The innovation factor "number of researchers per million people" significantly impacts South Korea's GDP.

The Research Method

In the literature research above, public policies, knowledge flows and networks, societal and cultural environment, the type of customers within a market, and the openness of a country towards change and new ideas were identified as crucial qualitative innovation factors in outperforming emerging markets. For this part of the thesis, case studies dealing with innovation in South Korea were selected to confirm or refute the assumptions defined. 
As a scientific method, case studies are an excellent tool for making complex theories understandable and discovering new information [23]. Multiple cases were chosen to attain representative results and make theoretical assumptions more feasible. About 3-10 case studies are seen as a good case study analysis benchmark, including multiple studies [24]. 
Case studies dealing with implementing innovation activities on a national level were chosen to analyze South Korea's national innovation system (NIS) development process to extract the relevant contributing factors. Furthermore, a case study focusing on innovation activities in small and medium-sized enterprises (SMEs) was selected to analyze if and how national firms benefit from the South Korean innovation system. The general factors contributing to innovation in a functioning system should not differ much from a national to an organizational level, so it was essential to analyze both perspectives to detect parallels or particularities. 
In order to gain a better understanding of innovation in South Korea, the selected case studies were summarized, and questions to be answered through the analysis were identified. The problems the case deals with were described in the next step, and the case-specific processes and measures taken were explained. The part "results" lists the effects the implemented processes had on the case-specific problems, and out of the analysis up to this point, the factors contributing to innovation could be extracted in this part. 
The research method used for testing the impact of the selected innovation factors on South Korea's GDP is multiple regression. The accuracy of a multiple regression vanishes when too many independent variables are being tested at once. So not every single factor connected to innovation and might be positively correlated to the GDP can be included in the model. For this reason, only the most apparent quantitative factors discovered through the literature review have been used for the multiple regression. This is also the main reason why multiple regression has been chosen as a quantitative method in this paper. 
Multiple regression has the purpose of identifying the relationship between various independent variables and one dependent variable. In this case, the independent variables are the investment in research and development, the issued patents of residents and non-residents, the school enrollment tertiary gross, and the number of researchers per million people in Korea. The dependent variable is the GDP [25]. Since the GDP can be correlating with and explained through numerous different variables, the regression must be performed with enough data points over a sufficient number of years to gain solid reliability. In this paper, the data used for the multiple regression is retrieved from the World Bank [20]. Data from 1995 until 2018 has been analyzed. 
In this paper, a linear multiple regression model is being used, of which the model specification states that Yi, the dependent variable, is modeled as the function of the independent variables with corresponding coefficients, together with the constant term (ß0) and an error term (e) [26]. Before running the model, an exploratory data analysis was conducted to know the data's features and check if it is suitable for the model. The regression model fits a linear equation to the data observed where the dependent variable y is associated with every value of the independent variable x [27]. The ordinary least-squares model, the line virtually fitted in between the data points, is being detected mathematically. 
The ordinary least squares model calculates the best fit for the line by minimizing the sum of the squares of the vertical difference from each of the data points to the line. Thus, the regression model line is virtually drawn where the data points are the closest to the line, and the variance is minimized [28]. After running the linear, multiple least squares regression with the selected independent and dependent variables, a summary of the model can be printed, the results can be viewed, and the data can be analyzed. The multiple regression is being run in the program R, free software for statistical computing. 
To avoid an autocorrelation bias, which often occurs in time series data, the Durban Watson Test runs for the regression model to avoid misinterpretation due to the residuals' positive autocorrelation overestimating the statistical significance of the results [28]. 

The Equation

In the literature review above, the innovation factors to be analyzed through multiple regression have been identified. According to these findings, quantitative innovation is composed out of the investment in research and development (RD), the issued patents of residents and non-residents (PR, PNR), the school enrollment tertiary gross (EDUC), and the number of researchers per million people (NR). As innovation is expected to contribute to Korea's economic growth, the influence of the quantitative innovation factors on the GDP is analyzed through multiple linear regression to reject the 0 Hypotheses, if possible. Based on the findings, the following function can be assumed:
GDP (Y) = Innovation (I)  GDP = f (PR, PNR, RD, EDUC, NR)
Thus, the equation for the multiple linear regression comes to the following form:

YGDP = ß0 + ß1PR + ß2PNR + ß3RD + ß4EDUC + ß5NR + e

The constant in the model is ß0, also called intercept and is the expected mean value of the dependent variable "y," when all independent variables "x" equal 0 [29]. “e” is the notation for error terms and represents the residuals, which refer to the sum of deviations within the regression line. The error terms explain the variation between the theoretical fitted value of the model and the unfitted, observed results [30].
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Figure 1. The Research Framework
Source: own illustration

4.	Case Study Analyses

Case 1 was selected as a valuable contribution to this paper because it dealt with the general development of innovation activities in South Korea and portrayed if and how innovation policies contributed and contributed to economic success, how they changed over time and how they were implemented. The case published by the Taiwan Research Institute described the implementation of policies to foster national development strategies through innovation in Asia. The landscape of policies encouraging innovation in science and technology in China, South Korea, and Taiwan was described and compared [31]. In this analysis, the focus lay solely on South Korea. The implemented methods led to the fast development of an internationally competitive growth strategy for South Korea. Through this strategy and Korea’s strong focus on technological innovations, it managed to become well established in high-tech industries, such as telecommunication, automobiles, or semiconductors [31]. 
The analysis of the selected case study made it possible to identify the following factors that contributed to the implementation of Korea's successful innovation system during its development:
•	Networks of national industrial conglomerates
•	Networks of knowledge
•	Independency of foreign-owned firms to a great extent
•	Interference of government 
•	Highly centralized decision-making processes
•	High acceptance of government interference
•	Establishment of innovation-fostering institutions
•	Openness towards collaboration with foreign scientists and engineers [31].
Case 2 was selected for this thesis because it implemented innovation measures on the South Korean business environment, differing between chaebol and SMEs. These developments were considered relevant for this paper's research objective as the implemented measures revealed what factors fostered Korea's national innovation system development. The role of research institutes was crucial for developing an innovation system, but the efficiency of these institutes can impact South Korea's future innovation activities. This case dealt with the issues regarding efficient technology transfer and the governmental reactions to those challenges.  The case study analyzed the factors contributing to Korea's competitiveness and its challenges during and after the economic crises.
Furthermore, the case by Gang and Abetti provided a discussion about policies and activities that could be implemented by the Korean government, concerning their funded governmental research institutes (GRIs), in order to provide a functioning innovation system that would not only benefit chaebol. However, it could also foster innovation in SMEs [32]. The analysis of the selected case study makes it possible to identify the following factors that contributed to the implementation of Korea’s successful innovation system [32]:
•	Evaluation of the efficiency of established institutions
•	Implementation of law and policies to foster innovation and distribution of resources
•	Incentives for the establishment of networks including public and private institutions
•	Support of SMEs regarding funding and establishment of R&D activities
•	Reduction of the predominance of chaebol
•	Readiness of the market for innovation and technology 
Case 3 was chosen because it dealt with innovation activities that enhanced the performance of IT organizations in South Korea from the perspective of SMEs. While cases 1 and 2 analyzed innovation contribution factors from a macro-economic perspective, case 3 analyzed innovation enabling activities from the standpoint of Korean firms, on the example of the IT industry. This perspective was of high relevance for this paper, as the innovation possibilities of organizations reflected the effectiveness of governmental interference through the establishment of institutions, laws, programs, and regulations. Qualitative innovation activities can only be determined when considering both initiatives performed on a national level and initiatives performed by the enterprises located in the country and their performance influenced by these activities. The analysis of the interplay of both perspectives was highly relevant for delivering a holistic picture of Korea's most crucial qualitative innovation factors. The case study focused on the possibilities for innovation activities for South Korean SMEs and to which degree they are executed in small Korean companies compared to the country's large conglomerates. The chosen study dealt with the value of innovation networks for Korean SMEs. The paper by Lee et al. analyzed the ways Korean firms use available information, their collaboration patterns with other firms or universities, and how these patterns correlate with innovational success. Furthermore, it presented collaboration cases of SMEs and suggested functioning innovation models, differing between an exploration strategy, meaning the development of innovations for new customers, and an exploitation strategy, meaning the improvement of existing technology for existing customers [33]. The analysis of the selected case study made it possible to identify the following factors that contribute to innovation activities in Korean SMEs [33]:
•	research about and assessment of innovation activities in Korean SMEs
•	intermediary associations to facilitate the construction of networks, limit risks and maximize opportunities
•	assessment of needs and deficiencies of the NIS
•	the openness of SMEs towards external sources of information and knowledge
•	networks of SMEs
•	advantages/Incentives for all network participants through increased collective competitiveness against larger firms. 

5.	Results of case study analyses

In the analyzed cases, knowledge flows and networks were relevant for developing the national innovation system to exchange knowledge with external sources such as experts from abroad or other companies. Furthermore, networks built the base of the chaebol culture, which played a significant role in the beginnings of South Korea's innovation development. Thus, knowledge flows and networks are identified to have contributed to South Korea's innovational success through networks of knowledge, networks of SMEs, networks of national industrial conglomerates, and networks of suppliers or customers [31], [32], [33].
In the analyzed cases, openness was relevant for developing the national innovation system as the prerequisite for exchanging knowledge, establishing fruitful networks, and considering external sources of information, while collaborating with other firms or engineers from abroad. Thus, openness is identified to have contributed to the successful establishment of South Korea's innovation system through the openness from the government or leaders in SMEs towards collaboration, towards performance assessments in SMEs or the NIS as a whole, and towards external sources of knowledge customers [31], [32], [33].
In the analyzed cases, the societal and cultural environment was beneficial concerning the efficient decision-making processes and the high acceptance of government interference through the hierarchical, collectivistic, and long-term oriented culture embedded in Korean society. The market readiness for new technology was primarily determined by the stage of development the country had evolved to by the time the NIS was implemented. However, South Korea's cultural features were beneficial for establishing innovation networks, intermediary institutions, and the long-retained independence of foreign-owned firms. Thus, the societal and cultural environment in the respective market South Korea is identified to have contributed to the successful establishment of the national innovational infrastructure customers [31], [32], [33].
In the analyzed cases, public policies were relevant in several contexts. Firstly, governmental interference led to a less dominant chaebol and a better allocation of resources through that. The establishment of innovation fostering institutions and intermediary organizations to enhance SMEs' innovation activities also happened due to the Korean government's interference. Secondly, assessing the efficiency of institutions dedicated to innovation and assessing smaller firms' innovation activities can be considered the basis of innovation processes and induced by the government. Thirdly, the choice of providing advantages and incentives for participating in networks or providing the possibility to own patents are necessary to increase the openness towards networking and conducting innovation activities. Thus, public policies in combination with governmental interference are identified as significant contributing factors for the formation of South Korea's national innovation system customers [31], [32], [33].

6.	Results of quantitative analysis

After an exploratory data analysis, a multiple, linear, ordinary least squares regression was run in R to examine the relationship of selected independent variables, which are assumed to contribute to innovation in South Korea, with the dependent variable, the GDP. Scientific notations are being used in the table in column "Estimate" and column "St. Error" to make the high numbers used in this analysis appear more lucid. Data from the World Bank [20] from 1995 until 2019 has been analyzed. The following table 2 shows the results of the regression.

Table 2. Regression results
	Variable
	ß-Coefficient
	St. error
	t value
	p-value

	Tertiary Education Enrollment Gross (EDUC)
	-3.566e+09
	2.675e+09
	-1.333
	0.2012

	Number of Researchers/Million People (NR_RESEARCHERS)
	3.735e+08
	1.370e+08
	2.727
	0.0149

	Patents Non-Residents (Patents_Non_Residents)
	-2.508e+07
	1.241e+07
	-2.021
	0.0603

	Patents Residents (Patents_Residents)
	1.145e+07
	4.429e+06
	2.585
	0.0199

	Research and Development Expenditures (RD)
	-2.997e+11
	1.940e+11
	-1.545
	0.1420

	Constant/Intercept
	7.581e+11
	3.828e+11
	1.981
	0.0651

	Multiple R2
	0.9800

	Adjusted R2
	0.9726

	F-value
	131
	p-value 0.00000000000109

	Result Durbin Watson Test
	1.794
	p-value = 0,06413


Source: Own calculation

Table 2 shows that the adjusted R-squared is relatively close to 1, which generally indicates, that the chosen model fits the data and explains most of the variability around its mean [34]. As one can derive from the table above, the f-value is statistically significant with a p-value < 0.05. Therefore, the used model, including the chosen independent variables, fits the data well compared to the intercept-only model, which does not include independent variables. It can be assumed that the independent variables added to the equation improve the model's fit as a consequence [35].
The multiple regression residuals were analyzed and plotted to assess the appropriateness of the chosen regression model. Most of the data points are distributed rather symmetrically, and there are no clear patterns visible, as one can derive from the residuals plot attached at the end of the paper. Besides, the residuals move around the lower digits of the y-axis. Therefore, the assumption of a linear relationship between the independent and the dependent variables was respected. The QQ-plot supports that statement as most of the residuals move on the dashed line, indicating linearity. The horizontal line and the randomly spread data points in the scale location plot attached in the appendix indicate that the assumption of homoscedasticity was respected. The Residuals vs. Leverage plot shows no outliers with high Cook's distance scores (outside the Cook's lines), which means that no outliers negatively influence the regression results [36]. 
The regression with the variable Research and Development Expenditures (RD) results in a p-value of 0.142. The ß-Coefficient in the table shows that a simulated increase of the R&D Expenditures is estimated to decrease the GDP. The p-value >0.05 suggests that the examined relationship between R&D expenditures and the dependent variable is not significant in this model. This result poses evidence for the 0 Hypothesis and against the alternative Hypothesies.
The regression with the granted patents of residents (Patents_Residents) results in a p-value of 0.0199, indicating statistical significance of the relationship between the independent and the dependent variable. Therefore, it poses strong evidence foragainst the null hypothesies. As the table above shows, an increase in patents is estimated to increase the GDP in this model. A rise in the number of granted patents of non-residents (Patents_Non_Residents), on the other hand, is not estimated to contribute to a rise of the country's GDP in this model. The p-value of > 0.05 resulting from the regression with this variable does not indicate justified evidence for rejecting the 0 Hypotheses. 
The ß-Coefficient of the number of researchers per million people (NR_RESEARCHERS) indicates that a rise in number is estimated to result in a higher GDP. The p-value for the regression of this variable shows 0.0149. Thus, the p-value is < 0.05 and is, therefore, statistically significant. The result of the regression with this variable indicates strong evidence forr the rejection of the 0 Hypothesis. 
The independent variable tertiary education enrollment gross (EDUC) is not proven to positively influence the economic growth of South Korea in this model. Also, the p-value of 0.2012 is >0.05, and, therefore, this result is not statistically significant in this model. The regression result with this variable indicates strong evidence for the 0 Hypothesis and against the alternative Hypothesies.
The Durbin Watson test (DW) result has been conducted to determine whether the regression residuals are autocorrelated 1.794. The ideal result of the DW is 2.0. Therefore, the result indicates little positive autocorrelation but within the normal range of 1.5–2.5 for regression models. The p-value of 0.06413 is > 0.05 and, thus, confirms that true autocorrelation cannot be deducted from the test result [37].
It is pertinent to note that the results of experimentally inflicted changes on the regression model indicate that the independent variables are not entirely independent from each other, which causes some of the ß-Coefficient-estimates to be sensitive to changes in the model. Sensitivity is inevitable when measuring the chosen leading indicators of innovation, as some of them are, by nature, correlated amongst each other. Experiments with removing and adding the selected innovation factors in different orders from and to the regression model have shown that the multicollinearity in this calculation does not affect the variables that show statistical significance in Korea p-values stayed stable the tentatively inflicted changes on the model. 

7.	Assumptions- and Hypotheses-related outcomesAnswering the research questions

7.1.	Answering Research question 1

In the initial part of this section, the first aim of the research question "Which qualitative factors for innovation can be identified to contribute to economic growth through the in-depth analysis of selected case studies in South Korea?" is addressednswered with the evidence collected from the country-specific case study analysis focusing on innovation in South Korea.

Public policies

In all three cases, public policies and rules or regulations introduced by the Korean government could be identified as contributing factors to the country's successful innovation system. The introduction of policies or regulations led to a decline in Korean chaebol's predominance, a better technology transfer between research institutions and industries, and an overall better distribution of resources. Furthermore, the Korean government created innovation fostering institutions to perform R&D and intermediary associations to encourage networking, enhancing the innovational output of SMEs. The exchange of knowledge and the pooling of abilities enabled more accessible funding for innovation in SMEs and, as a consequence, a rise of innovational output customers [31], [32], [33]. 
While introducing policies and establishing innovation fostering institutions is of great importance, the case study analysis revealed the evaluation of the efficiency of established institutions and the assessment of innovation activities in organizations as crucial factors contributing to innovation in South Korea. 
Therefore, the assumption that public policies can contribute to the innovational success in South Korea can be confirmed but can be categorized as a subfactor of the high level of governmental interference in South Korea.

Knowledge flows and networks

Knowledge flows and networks were dominant innovation factors in all of the three analyzed cases. Inefficiencies of knowledge flows were identified to be fatal for South Korea's NIS. A lack of technology transfer from research institutions to industries destroys the balance of input and output of R&D, leading to a low return of investment. Furthermore, network models have been shown to improve the competitiveness of SMEs through pooling resources and focusing on core competencies to overcome limitations in innovational productivity. The case study analysis shows that the entire South Korean economic success has primarily been built on networking. It is also how the chaebol became so powerful and the reason for the efficiency of their R&D departments, which was often way higher than the efficiency of the publicly-owned research institutes customers [31], [32], [33].
Furthermore, the acceptance of external knowledge was essential to foster innovational activities in South Korean SMEs because it is a prerequisite for further collaboration, as proposed in case 3. Also, the Korean government sought technological expertise from abroad during the development process of the NIS and used the knowledge to evolve. 
For these reasons, the assumption that knowledge flows and networks contribute to South Korea’s innovational success can be confirmed through the conducted qualitative research.

Societal and cultural environment

Societal and cultural environments could be identified to influence the success of government interference, the readiness to accept new technology, and the participation in innovation fostering networks in all three cases. South Korea was largely independent of foreign firms during the chaebol system, and its decision-making processes were highly centralized. This combination allowed the economy to develop its NIS largely independent from foreign investors and react to emerging opportunities promptly. Furthermore, South Korea's societal features and collectivistic culture contributed to the fast acceptance of technological change, new policies, and regulations. As the Republic of Korea already shows signs of entering the stage of mass consumption and is more than capable of maintaining solid economic growth, its readiness of the market for innovation and technology is, naturally, part of the country's economic development stage, which is favorable for innovation on a macro-economic level as well as on an industry-level [31], [32], [33].
Therefore, the assumption made that societal and natural environments contribute to the innovative success of South Korea can be confirmed based on the results of the conducted case study analysis.

Openness towards change and new ideas

In all three cases, the acceptance of external knowledge and the exchange of knowledge with external parties were significant contributing factors for developing the South Korean Innovation system. While South Korea's cultural features can be considered to be the precondition for openness towards governmental interference and technological change, openness towards new ideas was revealed to be a prerequisite for fostering innovational activities in SMEs on the level of local organizations, and on a macro-economic level, regarding the establishment of institutions and the introduction of policies and regulations to combat inefficiencies of the NIS customers [31], [32], [33].
The collaboration with foreign scientists and engineers to improve the NIS and the openness of SMEs towards other SMEs with other specializations required openness to be successful and improve the innovational output of South Korea further. Furthermore, the country assessed its innovation activities in government-owned research institutes and in private companies to act on them. The assessment of possibilities and potential weaknesses requires openness towards change and the willingness to develop new ideas. Also, the identification of core competencies and deficiencies to maximize output through collaboration networks with other firms, as proposed in case 3, requires the openness to act self-reflected regarding new processes and innovative ideas [31], [32], [33].
For these reasons, the assumption made that openness towards change, and new ideas contribute to innovational success in South Korea can be confirmed through the conducted analysis.

7.2	Answering Research question 2

In this part of the section, the second aim of the research " What quantitative factors, the representative for innovation, contribute significantly to the GDP as the benchmark of economic growth in the outperforming emerging market South Korea?" is addressed In this section, the research question "What quantitative factors, the representative for innovation, contribute significantly to the GDP as the benchmark of economic growth in the outperforming emerging market South Korea?" is answered with the statistical evidence acquired through linear, multiple least squares regression.

Investment in Research and Development

In the used model specified in South Korea, the significance of the influence of the investment in research and development on the GDP could not be proven. A p-value > 0,142 presents evidence for the 0 Hypothesis and against the respectivealternative Hypothesies, . Therefore, the empirical analysis failed to reject the 0 Hypothesis, saying that the innovation factor "investment in research and development" does not significantly impacts South Korea's GDP. 

Patent Grants of Residents

The regression analysis result shows that the 0 Hypothesis, saying that the innovation factor "patent grants of residents" does not significantly impacts South Korea's GDP, may be confirmedrejected due to a p-value as little as 0.0199. Therefore, enough evidence for the acceptance of Hypothesis1 and the rejection of H0 is given. Thus, the innovation factor "patent grants of residents" significantly impacts South Korea's GDP according to this research model's results.

Patent Grants of Non-Residents

On the contrary, patent grants of non-residents are not significantly contributing to Korea's GDP, according to this regression model's results. The independent variable's impact on the dependent variable could not be proven to be statistically significant with a p-value > 0.05. Therefore, it is not scientifically justified to confirmreject the 0 Hypothesis, saying that the innovation factor “patent grants of non-residents” does not significantly impact South Korea’s GDP.

Tertiary Education Enrollment

In this analysis, the variable tertiary education enrollment could not be proven to impact Korea's GDP on a significant level directly. There is no evidence for the confirmationrejection of the  0 Hypothesies in this research model, saying that the selected innovation factor "school enrollment tertiary" does not significantly impact South Korea's GDP. Thus, the variable school enrollment tertiary does not directly impact the dependent variable in this model. 

Number of Researchers

The result of the regression analysis shows a p-value of 0.0149 in this variable. Therefore, the confirmationrejection of the 0 Hypothesis, saying that the innovation factor "number of researchers per million people" does not significantly impacts South Korea's GDP, is statistically justified. Thus, it can be said that the number of researchers per million people does significantly influences Korea's GDP.

Summary

Two out of five selected innovation factors, analyzed through the linear, multiple least squares regression from 1995 until 2018, exhibit a statistically significant relationship with South Korea's GDP. The results show that residents' number of patent grants and the number of researchers per million people significantly impact Korea's GDP. The tested innovation factors patent grants by non-residents, tertiary education enrollment, and R&D expenditures, on the other hand, could not be proven to benefit the GDP of the country directly. 
Thus, the first question in the paperresearch question is that the quantitative innovation factors number of researchers per million people and the number of patent grants of residents contribute significantly to the GDP as the benchmark of economic growth in the outperforming emerging market South Korea. The following graphs show the relationships between the dependent variable's data points and the statistically significant independent variables.
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Figure 2. GDP in current USD and the Number of Researchers per Million People in Korea 1995-2018
Source: Own calculation & illustration.
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Figure 3. GDP in current USD and the Number of Patents Grants Residents in Korea 1995-2018
Source: Own calculation & illustration.


6.	Discussion

Qualitative part

The four factors, public policies, networks and knowledge flows, societal and cultural environments, and openness towards change and new ideas, were assumed to benefit the innovational success of the outperforming emerging market of South Korea. All four of the assumptions made could be confirmed through a case study analysis dealing with innovation on a macro-economic level and an organizational level in the respective market.
In addition to the confirmed qualitative innovation fostering factors, governmental interference was one of the main contributing factors for South Korea's successful innovation system. While public policies could be of high importance for developing the country's NIS, they can be seen as a subcategory of governmental interference. 
Thus, governmental interference and the rules and regulations that result from this interference, networks and knowledge flows, societal and natural environments, and the openness towards change and new ideas were identified as highly relevant contributing factors in the case of South Korea's national innovation system. 
The following figure shows an overview of the crucial, qualitative, innovation enhancing factors in South Korea. 

Figure 4. Qualitative innovation factors in South Korea

Figure 4. Qualitative innovation factors in South Korea. Source: Own illustration.

Quantitative part

This research aimed to identify statistically significant relationships and not define how the independent variables influence the dependent variable. Therefore, the multiple, linear, least-squares regression results, which enabled the answer of the research questions in this paper, are not to be interpreted according to their exact ß-Coefficients. Changes in regression models typically lead to a change in the estimate coefficients, so it is not safe to claim that the degree of change an independent variable inflicts on the dependent variable is seen as the ultimate truth. However, identifying significant relationships between innovation and a country's GDP can be achieved through multiple regression and achieved through the applied model.
Aviisati et al. [19] consider graduates from tertiary education one of the factors leading to innovation in a country. However, tertiary education enrollment and the number of patent grants for non-residents were not proven to significantly impact Korea's GDP as benchmarks for innovation in this model. It does not necessarily mean that these selected innovation factors are insignificant for innovation in a country altogether, but rather than a direct connection between these independent variables and the GDP could not be found in this research. Possibly, a multiple regression analysis using a different dependent variable related to innovation would deliver different results.
The influence of R&D expenditures on the yield of organizations on an institutional level has been analyzed and proven to exist in multiple research papers [18]. In this paper, the connection between the innovation factor R&D expenditures and Korea's GDP was analyzed on a macroeconomic level and could not be proven to be statistically significant. This might be because monetary investments in other areas influencing the GDP, production, for instance, deliver faster returns of investment. Thus, a significant direct relationship between R&D and the dependent variable could not be identified through the time series data in this case. Another reason could be that other independent variables in the model were more closely connected to the GDP than R&D expenditures, and, therefore, that factor was not rated to be significant due to the composition of variables in this model. The amount and the composition of the used variables influence the outcome of regression analysis. In linear, single regression, using R&D expenditures exclusively as the independent variable and the GDP as the dependent variable, for instance, a statistically significant relationship in countries could be identified before, for example, in the research of Akcali and Sismanoglu. Therefore, it cannot be claimed that a connection between R&D expenditures as an innovation factor and a country's GDP does not exist, even though the model used in this paper does not support the previous research results [38].
However, one of the standard outputs of R&D investments, the patents, resulted in being significantly connected to Korea’s GDP in the model used in this paper. This, at least indirectly, confirms the importance of investments in innovation in countries to achieve competitiveness and sustainable development. Dzialla’s and Blind’s research supports this statement, too [16]. 
Another statistically significant relationship could be found between Korea's researchers and the country's GDP. While a connection between the number of patents and the number of researchers is not deniable, researchers also contribute to non-measurable qualitative innovations such as new, improved policies that ultimately lead to economic success. Therefore, they had to be included in this model. The number of researchers could be a significant quantifiable indicator of innovation that partly represents qualitative innovation.
 
7.	Limitations and further research gaps

This paper focuses on qualitative innovation and quantitative innovation benchmarks and how they impact the outperforming emerging market in South Korea. The GDP of a country is influenced by and connected to numerous variables and factors. Innovation and the quantitative components innovation is composed of is only one of these factors. Therefore, this paper's regression model aims to identify possible relationships between independent variables and the dependent variable, analyzing data from the past but limited to reliable predictions regarding the GDP. 
The accuracy of a multiple regression vanishes when too many independent variables are being tested at once. So not every single factor connected to innovation and might be positively correlated to the GDP can be included in the model. For this reason, only the most apparent quantitative factors discovered through the literature review have been used for the multiple regression. 
It is pertinent to note that the multiple regression model is, just like any model, based on certain assumptions about the data used. These assumptions need to be met for a large part of the model to work. However, working with multiple independent variables over a specific time frame on a macro-economic level, underlying assumptions cannot be met for 100%, which means that results can be slightly distorted, despite a high r squared and good results Durbin Watson test. When measuring the chosen leading indicators of innovation and their impact on a country's GDP on a macro-economic level through multiple regression, multicollinearity cannot be avoided altogether. The independent variables selected as benchmarks for impactful innovation in this model are necessarily connected to innovation and, therefore, not entirely independent from each other. The latter causes the ß-Coefficient-estimates to be sensitive to changes in the model. The p-values of the regression results, however, are stable despite experimentally inflicted changes of the model. It means that while significant relationships between the tested variables could be identified, the exact ß-Coefficients are not suitable for making reliable predictions for the GDP development through the selected innovation factors in the used model.
A rejection of the 0 Hypothesis is statistically justified when the p-value is < 0,05 because the results are not consistent with the 0 Hypothesis. However, a low p-value does not necessarily mean that the alternative Hypothesis must be correct. Other models might deliver different results as they are based on different assumptions. Therefore, it makes sense to repeat this research with a slightly changed model to compare the outcome. 
This paper aimed to measure the quantitative components of innovation and those that impact economic success. As an extension of this research, it would make sense to test the impact of innovation on the GDP, through the innovation index, for instance, once the index data is available over a sufficient number of years to work with a regression analysis. Such an approach would have higher predictive power than the research conducted in this paper.
Furthermore, innovation is composed of quantitative and qualitative factors. This paper merely focuses on quantifiable innovation benchmarks. Therefore, a detailed analysis of the qualitative factors should be conducted as well in order to fully understand the extent to which the economic success of the outperforming market South Korea is connected to innovation. 
Additionally, it would be beneficial to focus on investigating the direct and indirect links between environmental, social and governance (ESG) practices and financial performance of key South Korean innovative companies using the mediate role of green innovation [39].
Another interesting point to be researched is the microeconomic aspect of innovation-related results. “In the present era of globalisation, companies of emerging economies are facing new challenges. Severe competition, rapid technological change, wide volatility in real and financial markets etc., have increased the burden on managers to deliver ‘superior’ performance, and ‘value’ for their shareholders [40]”. Thus, the impact of innovation on financial result of key South Korean companies could be analyzed. 
“Recent studies on SMEs and their contribution to growth have shown that framework conditions within which they operate, and the entrepreneurial culture are key factors in establishing the extent of SME performance and consequently their contribution to macroeconomic growth [41].” Another important research gap to be covered in the future is also the analysis of contribution of South Korean SMEs to innovation and growth of the economy. 
Another relevant aspect of future research is related to the fact that “in the last few years there have been new concepts about innovation and the introduction of a new concept known as the open innovation model. This model is characterised by a variety of actors and new interactions between them. From this perspective, innovation involves research systems, production systems, and governmental/institutional systems. In the innovation process and in the process of transferring technology to businesses, an important role is realised by both formal and informal investors such as banks, venture capitalists, and angel investors [42]”. Therefore, it would be relevant to analyze the role of venture capital in the innovation system. Also “a pivotal role is played by innovative work behaviour (IWB) for the lasting existence of knowledge-intensive business organisations. Although it is significant to be innovative and creative, the influences of this innovation and creativity on the economy and its growth in the future are still inadequate. This conceptual research, supported by the social capital theory (SCT) and self-determination theory (SDT), attempts to focus on vital predictors that are important for promoting tacit knowledge sharing (KS) [43]” could be further researched on the case of South Korea.  A special focus shuld be given to Venture Capital as “independent, professionally managed, dedicated pools of capital that focus on equity or equity-linked investments in privately held, high growth companies [44]”. 

8.	Conclusion

In all three analyzed cases, the case-study analysis revealed that the implementations of public policies, as a subfactor of governmental interference, considerably contributed to South Korea's innovation system development. The Korean government prioritized new institutions dedicated to innovation and evaluating their efficiency to maximize the national innovational output. Knowledge flows and networks could be revealed to be a valuable tool for enhancing the efficiency of such institutions through an improved technology transfer and flow of information [31], [32], [33].
Thus, Knowledge flows and networks notably contributed and continue to contribute to the economic success of South Korea. The collectivistic and hierarchical societal features and values embedded in the Korean high-context culture turned out to be a relevant factor in accepting governmental interference, new policies, and networking enhancing institutions in the development process of Korea's innovation system. 
For these reasons, the cultural and social environment is a relevant influence factor for creating successful innovation systems. In the Republic of Korea, the cultural features were beneficial for the society's openness towards change and new ideas. Openness and readiness of the market were crucial in this research, as it is required to establish creative and entrepreneurial environments within organizations and create networks and clusters comprising public and private research institutions. Furthermore, it is a precondition for the openness of firms and other institutions towards the use of external information or innovation purposes [31], [32], [33].
The impact of five quantifiable innovation benchmarks on Korea's GDP was analyzed through a linear, multiple least squares regression to identify statistically significant relationships between the independent variables and the GDP as a benchmark for economic growth. Data from 1995 until 2018 was used. Two out of five selected quantifiable innovation factors exhibit a relationship to Korea's GDP, which can be statistically significant. The number of patent grants by residents and the number of researchers per million people shows an incredibly close relationship with the country's economic growth from 1995. Therefore, it can be said that a high number of researchers per million people and high patent grants of residents contribute significantly to economic success in the outperforming emerging market in South Korea. 
In the analyzed country, the most crucial quantitative innovation components have been identified through the conducted research. The number of patent grants of residents is a relatively common benchmark for measuring innovation and has been proven to significantly impact a country's GDP over time, once again through the model's results in this paper. Additionally, the discovery of the number of researchers per million people as a statistically significant innovation factor is an essential result of this analysis because the output of researchers is not always quantifiable but also involves qualitative contributions, such as the development of new policies, that lead to economic success as well. Therefore, they represent the interface between quantitative and qualitative innovation components and are a useful innovation benchmark used for orientation when determining how innovative a country is. 
Even though not all selected quantitative innovation factors could be significantly linked to economic growth independently in this model, it is out of the question that innovation, in general, significantly contributes to economic growth and is one reason for Korea. The results of the multiple regression in this paper, where two innovation factors showed a significant relationship with the development of Korea's GDP over the years, confirm this statement. 
One needs to be aware of each economy's uniqueness when transferring the significant innovation benchmarks identified in this paper to other economies. To estimate the exact composition of quantifiable innovation factors in other economies, our approach can be repeated with other countries' data, and the method used in this paper can function as a template. To deliver a genuinely wholesome perspective on the composition of innovation in a country, it is necessary to consider qualitative innovation factors.
From the viewpoint of South Korean firms, the findings of our analysis suggest that whereas pursuing aggressive technology strategies may often be a promising approach, it does not improve a firm’s competitive position unconditionally. When the market and technological regimes and a firm’s internal capabilities are at odds against such strategies, they are almost certainly doomed to failure. Thus, managers of Korean firms should consider these internal and external factors before deciding to advance into new, unfamiliar technological fields. Finally, managers of firms from other, particularly Western countries should be aware of the commonalities and differences between their and South Korean firms when dealing with them as competitors or partners in strategic alliances. Korean firms are very advanced and effective regarding the implementation of various R&D management practices. However, considerable differences set them apart in areas like strategic behavior and technology sourcing. Therefore, their innovation management should never be assumed to be fundamentally similar in general.
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Figure 5. Correlation Plot of used variables for exploratory data analysis, own illustration
Source: Own calculation & illustration.
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Figure 6. Q-Q Plot Residuals, own illustration
Source: Own calculation & illustration.
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Figure 7. Residuals vs. Fitted Plot
Source: Own calculation & illustration.






















Figure 8. Scale Location Plot Residuals, own illustration
[image: ]Source: Own calculation & illustration.
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Figure 9. Residuals vs. Leverage Plot, own illustration
Source: Own calculation & illustration.
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