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Abstract  

Purpose/ Research Question: Policy makers and regulators have turned to promote entrepreneurial 

skills among young people to generate new labor opportunities and reduce the unemployment rate 

(European Commission, 2016). The relevance of entrepreneurial initiatives for economic prosperity has 

generated a lively debate even among academics (Robinson et al., 1991; Hatten and Ruhland, 1995; 

Mitra and Matlay, 2004; Kuratko, 2005; Matlay, 2006; Stuetzer et al., 2013). For instance, a large 

amount of research has analyzed some of potential factors (i.e. intentions, motivations, previous 

experiences, education, attitudes, personal traits, and social contexts) that may influence the start-up 

of entrepreneurial initiatives (Minniti, 2008; Politis, 2005; Zhao et al., 2005), (Harris and Gibson, 2008; 

Hussain et al., 2008, Hatten and Ruhland, 1995; Krueger et al., 2000), (Martin and Osberg, 2007; Abu-

Saifan, 2012) (Baum et al., 2014; Omorede et al. 2015).  

Despite the interest generated among policy makers and academics, little is still known about the 

determinants of entrepreneurial intentions, motivations, and actions, across different countries. 

Therefore, a better understanding of factors affecting such dynamics is of fundamental importance to 

researchers, policy makers and practitioners, (Di Paola et al, 2017). This is even more relevant if the 

issues relating to entrepreneurship are referred to youngest people and students, as it involves 

manifold emotional concerns. Thus, leveraging a unique dataset and adopting the Ajzen’s Theory of 

Planned Behavior (TPB) (Ajzen, 1985), we analyze the factors that may affect the entrepreneurial 

intentions, motivations and actions, of a sample of undergraduate students in management of five 
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European Universities (located in Italy, Latvia, France, Spain, and Poland). We focus on the students in 

management due to their intrinsic potential interest and attitude towards entrepreneurship (Harris 

and Gibson, 2008).  

The Theory of Planned Behavior is widely used in literature about entrepreneurial intentions because 

it focuses on the environment by detailing the social setting, contextualizing the behavior. Several 

studies used this model because it considers the effects of social variables on individual behavior.  

With the aim of moving a step forward in this field of inquiry, and in line with prior studies (Fayolle 

and Liñán, 2014; Kautonen et al., 2011, 2015) we analyze three main attitudes of the entrepreneurial 

intention, namely: 1) personal attitude towards the behavior, 2) perceived social norms, 3) perceived 

behavioral control. The first and the second reflect the perceived desirability of performing the 

behavior, while the perceived behavioral control reflects the perceived feasibility of performing the 

behavior and is thus related to perceptions of situational competence (self-efficacy) (Shaver, 1987).  

With reference to Attitude (ATT), this construct shows the perceptions of the personal desirability of 

performing the behavior (Ajzen, 1985, 1991; Zhao et al., 2005) and depends on individual 

expectations and beliefs about the outcomes of the behavior. This construct allows us to measure the 

expectations of the sample about their ability in doing something (Shapero and Sokol, 1982; Ajzen, 

1991). According to Ajzen (1985) attitude is the degree to which a person has a favorable evaluation 

of the behavior in question. Individuals form attitudes about a particular behavior by associating the 

behavior with the likely outcome that will result. It is possible to state that if the outcomes are largely 

desirable, there will be a stronger intention to perform the behavior (Zhao et al. 2005; Shook and 

Bratianu, 2010; Montano and Kasprzyk, 2015). In the case of entrepreneurial intention, attitude 

toward the behavior can be considered as the desirability of creating a new firm. In the 

entrepreneurial context, a positive perception of expected outcomes is typically associated with the 

act of starting one’s own business (Shapero & Sokol, 1982; Zhao et al. 2005; Shook & Bratianu, 2010; 

Montano & Kasprzyk, 2015; Di Paola et al., 2016). Based on this statement and on previous literature, 

the following hypothesis can be advanced: 

H1: The attitude toward the behavior is positively related to entrepreneurial intention. 

With reference to the subjective norms (SN), this construct allows to understand the importance of 

the perceptions of performing a particular behavior (Ajzen, 1985). For example, a student can 

consider his parents’ expectations about the possibility of becoming a doctor, an accountant or an 

entrepreneur. These normative beliefs also depend on the strength of the motivation to comply with 

them (Ajzen, 1985). Subjective norms can have different effect on behavioral intention and previous 

research findings about its effect on entrepreneurial intention have been mixed. For example, Krueger 

et al. (2000) found that the effect of social support is not related to entrepreneurial intent for North-

American students. Other researchers (i.e. Autio and Arcs, 2001; Liñán and Chen, 2009), carrying out a 

comparative study found that social support is weakly correlated with entrepreneurial intent in 

business students. Moreover, the results of Kautonen et al. (2015) show a strong positive relationship 

between subjective norm and entrepreneurial intention in Europe. According to the author, social 
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support should be an important factor with a significant effect on entrepreneurial intent in those 

context with more uncertainty (Kautonen et al., 2015). It can be stated that students with higher 

support have more possibility to become entrepreneur. On the basis of further literature, we can 

state the following hypothesis: 

H2: Subjective norm is positively related to entrepreneurial intention. 

Finally, with reference to perceived behavioral control (PBC), this construct indicates the individual’s 

perceived ability to execute a goal behavior (i.e. to became doctor, accountant, entrepreneur) (Ajzen, 

1985). According to Bandura (1986) Self-efficacy is linked to people intention to initiate and persist in 

the behavior under uncertainty, to setting higher goals, and to reducing threat-rigidity and learned 

helplessness. This construct is important because situational controllability is strongly related to self-

perception (Dutton and Ashford, 1993; Krueger and Braezeal, 1994; Harackiewicz et al., 2002; 

Kolvereid and Isaksen, 2006) and to self-efficacy (Bandura, 1986; Krueger & Dickson, 1994). Moreover, 

previous research about entrepreneurship largely ignores the concept of self-efficacy despite its 

importance in predicting specific behaviors (Strecher et al., 1986; Harackiewicz et al., 2002). Perceived 

behavioral control has been associated with opportunity of recognition and risk-taking (Krueger & 

Dickson, 1994; Krueger et al., 2000; Di Paola et al., 2016) as well as career choice (Bandura, 1986; 

Harackiewicz et al., 2002; Turker & Selcuk, 2009). On the basis of prior literature, we can state the 

following hypothesis: 

H3: Perceived behavioral control is positively related to entrepreneurial intention. 

Key Literature Reviews (About 3~5 papers):  

Aizen, I. (1985). From intentions to actions: A theory of planned behavior. In J. Kuhl & J. Beckman 

(Eds.), Action-Control: From Cognition to Behavior (pp. 11-39). Heidelberg: Springer. 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision 

Processing, 50, 179-211. 

Hussain, J. G., Scott, J. M., & Hannon, P. D. (2008). The new generation: characteristics and motivations 

of BME graduate entrepreneurs. Education+ Training, 50(7), 582-596. 

Matlay, H. (2006). Researching entrepreneurship and education: Part 2: what is entrepreneurship 

education and does it matter?. Education+ Training, 48(8/9), 704-718.  

Matlay, H., & Mitra, J. (2004). The internationalization efforts of growth-oriented entrepreneurs: 

lessons from Britain. International Entrepreneurship in Small and Medium Size Enterprises: Orientation, 

Environment and Strategy, 221. 

Design/ Methodology/ Approach: To test our research hypotheses we carried out a questionnaire 

designed taking into account Ajzen’s (1985) approach. Building on TPB, we created a four-points 

Likert-based questionnaire (ranging 1 - strongly disagree to between 4 - strongly agree) and 

employed an even scale to avoid the bias of central risk (Caldarelli et al., 2016). In doing so, we 

divided the questionnaire into two parts. The first part of the questionnaire is related to personal 

data, while the second part includes a total of 42 questions concerning attitude, subjective norm, 

perceived behavioral control, behavioral intentions, motivations, and actions.  
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The questionnaire was disseminated to an initial sample of 60 subjects in order to test the scale. 

Then, we used an exploratory factor investigation by using the principal components analysis (PCA) 

(Hu and Bentler, 1995; Brown, 2015). This procedure was used to suppress indicators with a 

correlation lower than 0.3, or whose exclusion increased the Cronbach’s Alpha value, which should 

not be lower than 0.7 (Bland and Altman, 1997). We eliminated two factors concerning subjective 

norms and one factor of perceived behavioral control. After the factors suppression, we had an 

overall Crombach’s Alpha of 0,88 that is considered an acceptable value.  

After the questionnaire validation step, the survey was manually disseminated to a sample of 2200 

business students covering five different European countries. We chose business students because of 

their attitude to be entrepreneurs (Harris and Gibson, 2008). Sample groups were randomly selected 

during lessons. We disseminated the survey manually in order to avoid the difficulties of obtaining 

replies associated with other means of communication (i.e.: email, social media, etc.) (Min and Galle, 

2003). The dissemination phase lasted for five months. After removing the incomplete forms, we 

reached a final sample of 1727 students.  

Finally, we assessed measures of model goodness-of-fit and quality indices, which value considered 

acceptable in literature. More specifically, we obtained the following results: a goodness-of-fit index 

(GFI) of 0.91 (ideal > 0,90), adjusted goodness-of-fit index (AGFI) of 0.83 (considered good if > 0,8), 

comparative fit index (CFI) of 0.93 (ideal if > 0,9), normed fit index (NFI) of 0.91 (ideal if > 0,9), 

relative fit index (RFI) of 0.90 (ideal if > 0,9) and, finally, root mean square error of approximation 

(RMSEA) of 0.05 (ideal < 0,08). Also, we carried out the average block VIF (AVIF) obtaining a result of 

1.567 (considered acceptable if <= 5, ideally <= 3.3), the average full collinearity VIF (AFVIF) was 

2.012 (acceptable with values less or equal to 5, ideally <= 3.3). Finally, we have a R-squared 

contribution ratio (RSCR) of 1.000 (acceptable if >= 0.9, ideally = 1). All these indexes suggest that 

the overall model fit is considered acceptable. 

After the test of the goodness of fit, we carried out a structural equation modeling (SEM) (Bagozzi et 

al., 1991). In line with prior studies, our results show that subjective norms and perceived behavioral 

control are significant predictors of individual’s motivation to engage an entrepreneurial activity in all 

the countries. In addition, we show that subjective norm is the main factor that affects business 

students’ entrepreneurial intentions. 

More specifically, with reference to Attitude (ATT) we found a low positive effect on entrepreneurial 

intentions (EI). This result reveals that students’ personal perception to perform the behavior does 

not have a strong effect on their intention to become entrepreneurs. This finding is compliant with 

Davidsson (1995), but disagree with Douglas and Shepherd (2002) and Phan et al. (2002). Despite a 

weak correlation between ATT and (EI), there is a strong entrepreneurial intention in Italian students.  

Also, with reference to subjective norm (SN), our results show a strong and statistically significant 

relationship with entrepreneurial intentions. This is the main theoretical construct that indicates the 

students’ intentions to be entrepreneurs. These results are not compliant with Turker and Selcuk 

(2009), according whom social support does not have a great impact on entrepreneurial intentions 
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and behavior. A possible explanation of these divergent results is that, in the countries of our sample, 

there is a strong social pressure exercised by those people that students consider important in their 

lives. Our finding about subjective norm reveals that European students place great importance on 

the perceptions of what the people close to them (i.e. their parents) think about engaging in 

entrepreneurial activity. Therefore, students decide to be entrepreneurs if they perceived strong social 

support.  

Finally, with reference to perceived behavioral control (PBC) we found a good positive relationship 

with entrepreneurial intentions. According to these results, students have a good degree of their 

perceived ability to reach a pre-set goal. More specifically, the interviewed people have a good 

perception of their self-efficacy and, in their own opinion, they got the capacity to be entrepreneurs. 

This finding is compliant with previous studies (i.e. Bagozzi and Kimmel, 1995; Armitage & Conner, 

2001). 

(Expected) Findings/Results: With regard to our first hypothesis, in the entrepreneurial context a 

positive perception of expected outcomes is typically associated with the act of starting one’s own 

business (i.e. Shapero & Sokol, 1982), so we expect that a positive association exists between the 

attitude behavior and the entrepreneurial intention. At the same time, social support should be an 

important factor with a significant effect on entrepreneurial intent in those context with more 

uncertainty (Kautonen et al., 2015), so we expect a positive relation between subjective norm and 

entrepreneurial intention. Lastly, even if perceived behavioral control has been associated with 

opportunity of recognition and risk-taking (Krueger & Dickson, 1994; Krueger et al., 2000; Di Paola et 

al., 2016) as well as career choice (Bandura, 1986; Harackiewicz et al., 2002; Turker & Selcuk, 2009), 

we expect that perceived behavioral control is positively related to entrepreneurial intention. 

Research limitations/ Implications: This paper contributes to the academic and policy debate about 

entrepreneurial intentions, education and training, offering a comprehensive investigation on the 

factors that affects students’ intentions and motivations to promote an entrepreneurial activity. Also, 

this study provides an initial evidence to develop further understanding of the causal relationship 

between entrepreneurial intentions and personal variables. 

This study has two main limitations. First of all, while behavioral intention is the most important 

predictor of intention (Armitage and Conner, 2001; Ajzen, 1991; Ajzen & Fishbein, 1980), it does not 

always result in actual behavior (De Groot and Steg, 2007). This is a typical limitation of the theory of 

planned behavior. Second, our conclusions are based on cross-sectional data. This means that our 

model represents just a snapshot. In future research we should enlarge our study by using a 

longitudinal study to investigate students’ entrepreneurial intentions during different time periods, 

making comparisons and providing more insight into the phenomenon. Finally, there could be few 

cultural and national limitations of these findings generalization due to cultural differences, personal 

values, personal skills, etc. This phenomenon requires further investigation; it will be helpful to 

replicate this study on a wider scale with different national cultures in order to generalize the 

findings. 
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Abstract 

 

Purpose/ Research Question: 

The new logic of competition, based on the relational economy (Powell and Grodal 2005), drives 

organizations to focus their efforts: on reaching an effective relationship management (Dyer and 

Singh 1998), and on implementing new mechanisms to create, and share, new knowledge (Wiig, 

1994; Chesbrough 2003; Dubickis and Gaile-Sarkane, 2017).  

In the new paradigm of Industry 4.0 companies are called to implement a “smart” and “modular” 

approach in new products/services development and so they have to been able to correctly manage 

their relationships in order to be able to focus on their main strengths (Lasi et al. 2014; Park, 2017). 

In order to be competitive in the new paradigm, firms have to move away from the traditional 

concepts of setting up some kind of static barrier to competitors’ imitation (Peteraf, 1993) trying to 

implement a Dynamic Competitive Process (Johannessen et al., 1997), based on exploiting knowledge 

resources to drive their innovation-related processes. In this way the focus shift from being able to 

protect the innovation to keep a steady pace in the “innovation race”. The continuous improvement 

and, sometimes an unprompted one, not only hinders competitors from spoiling the business 

competitive advantage (Lambe and Spekman, 1997) but it increase the pressure on them as they 

have to become more effective in these process if they do not want to be less and less relevant in 

the market (Bartezzaghi, et al. 1997).  

As a consequence, companies have moved toward a new, more informal, model of relationship 

management (McMaster, 1997; Herschel, et al., 2001) as a way to leverage the whole set of 

knowledge resources they can get access to in order to increase the creativity potential that they can 
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rach exploiting (Bharadwaj and Menon, 2000). 

Several scholars have found that increasing the number of actors participating in the innovation-

related processes can make them more effective as the enlarged participation let them increase the 

cognitive processes generativity (Donald, 1991, Bharadwaj and Menon, 2000). Donald (1991) holds 

that generativity is mainly a combinatorial process, so the more diverse set of knowledge resources a 

firm can leverage in its processes, the more opportunities there are for the creation of innovative 

ideas (Weitzman, 1996; Moran, Ghoshal, 1999). Social interactions can be a powerful way to be 

exposed to new knowledge resources, as they let managers get access to the whole set of 

knowledge resources the other actors have, so they are a powerful tool to become more effective at 

innovation. Moreover Nonaka (1994) hold that these interactions can help managers to share even 

the tacit knowledge (Polanyi, 1966) heling in creating the founding stones for the more explicit ones 

(Brown and Duguid, 2001). 

Cooperation helps this Dynamic Competitive Process as partners can access an heterogeneous set of 

resources and distinctive competencies in a timely way (Hamel and Prahalad, 1994; Barney 2007). 

Moreover these processes help the organization to develop the needed competences to leverage the 

firm’s absorptive capacity (Cohen and Levinthal 1990) - i.e. the ability to fully exploit the breadth of 

knowledge in the organization resources portfolio - and makes its learning processes more flexible 

(Mocciaro Li Destri and Dagnino 2003) and more reactive to changes (Almeida and Kogut 1999) – i.e. 

they increase the knowledge asset generativity potential. 

In order to get the maximum benefits from this processes, the organization’s structure must help the 

flow of new knowledge (Porter and Ketels 2003). In particular, companies need to be market-driven 

so they must be able to interact with partners and customer in order to create new knowledge and 

in order to spread inside its own organization (Day, 1994; Verhees and Meulenberg, 2004; Kodama 

and Shibata, 2015). The effectiveness of the innovative processes depends on management's ability 

to combine the company’s market orientation with effective organizational processes to facilitate the 

combination of different forms of knowledge (market-based knowledge, scientific or technical, and 

organizational one) in the decision-making processes (Shapiro, 1988; Jaworsky and Kohli, 1993; De 

Luca et al. 2010).  

Shifting from closed innovation models (Herzog 2011) - i.e. models of innovation where companies 

exploits only their own innovative potential capacity - to open innovation ones (Chesbrough 2003) - 

i.e. those freely share their knowledge, information and innovations with other external sources - 

helps in engaging all partners creatively (Chesbrough 2004) and it can be an advantage in 

implementing new innovative processes (Chesbrough et al. 2006). According to several authors (Von-

Hippel, 2005; Leadbeater, 2007) adopting an open innovation paradigm helps in developing 

innovative processes while increasing the intrinsic value of the each partner’s contributions. Moreover 
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Rodan (2002) hold that these process will become more effective at generating new, innovative, ideas, 

the more frequent the interactions’ events are. 

System thinking (Ackoff 1971; Boardman and Sauser, 2008; Gharajedaghi, 2011) can be a good 

approach to understand the potential effects of open innovation processes as it has been built on 

the idea that in order to comprehend complex phenomena researchers should not focus only on the 

parts of the system but they should factor in it as a whole. This approach acknowledge that the 

whole and its parts are just two different, but tightly interconnected level of analysis (Baum, 1999) 

that have to be take into account to fully understand complex phenomena (Di Bernardo and Rullani 

1990) and how they will evolve over time (Stacey, Griffin and Shaw 2000). 

Moreover both theories, open-innovation models and system thinking, use a bottom-up approach as 

a way to let the “emerging” conditions come out of the interactions between social actors (Batty and 

Torrens, 2001; Chesbrough, 2003).  

In particular, among the various approaches of the System Thinking Perspective, we are looking into 

the Complex System Theory (Dominici and Levanti, 2011). This approach acknowledge that the 

system actual configuration depends, at least in part, on the behavior its parts have taken in the past 

– i.e. the system configuration can be considered as Path Dependent and evolutionary (Arthur, 1989); 

at the same time, the itneractions of these systems’ actors will be influenced by their learning 

processes, as agent’s strategies depends on how they adapt to the continuous change into the 

system and out of it (Allen, 2001; Juillé, Pollack, 1999) – i.e. these classes of system will account for 

Co-evolutionary learning as well.  

Finally we look in this theory to understand the main differences between the Open-Innovation and 

the Closed Innovation models as it can be used to analyze the agent’s interactions at different, both 

complementary and coexisting, levels taking into account not only the effects on each single agent 

(micro-level) but even those coming out of each interaction (meso-level) and those involving the 

system as a whole (macro-level) (Anderson 1999; Dominici and Levanti 2011). 
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Design/ Methodology/ Approach:  

In this paper, we propose to carry on an extended systematic literature review (Petticrew and Roberts, 

2008; Krippendorf, 2013) on these main topics (Open Innovation Models, and System Thinking) and 

on the on the ability of firms to innovate. In particular we believe that embracing the system thinking 

perspective, and moreover the complex adaptive system approach, can help in getting a better 

comprehension on the dynamics driving open innovation to be more effective that the Closed 

innovation models in the modern business landscapes that are usually defined a complex and 

turbulent ones. 
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Research limitations/ Implications:  

This research is mostly backward as it is only based on the analysis of previous literature. 

At the same time we are aware that this limitation is not really avoidable as it is deeply linked to the 

type of methodological approach we have selected in order to reach for the goal of this review. 

Moreover as we want to carry on a systematic literature review we are aware that this approach can 

lead researchers to overlook the less conventional parts of the studied body of literature. 

 

Keywords: Open Innovation, System Thinking, Complex Adaptive Systems, Systematic 

Literature Revieweir main interactions.  
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Abstract  

Purpose/ Research Question: This study aims to develop a financial model of R & D technology 

using existing crowdfunding model as an alternative for promoting technology finance. The final goal 

is to mitigate the risks of technology commercialization, technological players, technologists, 

technologists, venture capitalists, angel investors, and general investors, by using the model, and to 

extend the scope of crowdfunding, Technology development and prototype development stage to 

promote the technology financial market. 

 

Key Literature Reviews (About 3~5 papers): R & D investment for technological development is 

being emphasized as the main infrastructural capital that should be borne by the industrial 

economy1 and Economic growth is heavily influenced not only by how much technology the country 

holds, but also by how effectively it utilizes available technology.2 It is more important than ever to 

develop industry based on the generation of knowledge and technology in a situation where quality 

growth must be pursued by the enhancement of TFP by strengthening innovation capacity and 

technological innovation. The distribution of financial resources needs to be increased.3 Even if it 

succeeds in funding by technology banking, private investment is passive due to uncertainty that 

technology commercialization is not guaranteed success. In the public sector, 15% of successful 

technologies commercialized by universities and research institutes were transferred to the private 

sector More than half of the technology was commercialized.4 There is a need to develop a new 

technology financial model that can attract public support for technological development activities 

aimed at utilizing and spreading technology through public and private efforts.5 

Design/ Methodology/ Approach: We analyze the basic concepts and characteristics of technology 

finance, various successes and failure factors of technology finance in previous studies, and analyze 

                                           
1 Solow, Robert(1956), “A Contribution to the Theory of Economic Growth”, The Quarterly Journal of Economics, vol.70, no.1, pp.65-94. 
2 Jamison, D. W. & Jansen, C.(2001), “Technology transfer and economic growth”, Industry and Higher Education, Vol.15 No.3, pp.189-196. 
3 Kwang Hee Kim(2011), "Present Status and Tasks of Technology Finance", Science and Technology Policy Institute 
4 KIAT(2013), "Results of Research on Technology Transfer and Commercialization of Public Research Institutes in 2013" 
5 Hong Bum Kim, (2012), "Science and Technology and Crowd Funding - Investment Connecting People and Technology" 
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the current concept of crowdfunding and current status of domestic and overseas crowdfunding 

platforms. We have developed an R & D technology financial model using the existing crowdfunding 

model in order to find alternatives for promoting technology finance. 

 

(Expected) Findings/Results: Using the results of previous studies, we found out problems of 

technology finance and crowdfunding as well as existing technology commercialization from the 

viewpoint of technical commercialization. The following three problems were derived. First, there was 

no clear technology valuation system to induce investors' investment decisions when promoting 

technology commercialization. The value of technology is basically determined by the market. In the 

private sector, uncertainty is not solved due to unfair trade, insufficient technical valuation system, 

and inadequate technology investment system. And the public sector lacked the basis for technology 

valuation. Second, the overall financial accessibility is low, and investment in venture capital is low at 

an early stage in South Korea. According to OECD (2012), Korea's venture capital investment is 

0.054% of GDP, ranking 7th among OECD countries, and the amount of venture investment is not 

lower than the economic scale. However, Venture capital investment by companies is 30.0%, which is 

slightly lower than the initial investment ratio of each country (83.6% in Israel, 82.6% in Finland and 

66.0% in England) based on OECD data. Especially, in the direct investment market, there is a 

problem that general investors such as angel investors are poor in activities, and the bottom of 

technology finance is shallow. Third, the existing projects that are contested in crowdfunding are 

projects that are developed and used as a means of verifying marketability, and there is no support 

area in terms of technology commercialization. In other words, there is no project based on ideas 

and items that require R & D. In fact, the project registered on the Korean crowdfunding site is 

funded to invest in 'companies' rather than technology development projects, and 'reward' funding 

to provide the rewards of the fund when the funds are raised. Are all registered in stages that can be 

delivered to customers as products within a few months. In conclusion, it is analyzed that technical 

commercialization is the biggest problem in 'technology valuation' and 'technology finance' in Death 

Valley & Sea of Darwin. 

 

In order to provide support for investment decision-making, it is designed to support the venture 

capital investment audit report level by expanding the competence and role of the intermediary 

platform of the provider-led project structure of the existing crowdfunding and the minor role 

sharing method of the mediation platform. The project was first shared with the venture capital 

company and supplemented and revised, so that the first fund raising was carried out so that 

specialized agencies could participate first. Venture Capital, which has invested vast amounts of funds 

with the aim of promoting the participation of venture capital and mitigating the investment risk, has 

designed a project to finance the transfer of technology or the timing of sales, Of the participants 

participated in the fund raising to reduce the burden on the investment cost. After the first fund 

raising, which was held privately by individual investors and ordinary people, the project was open to 
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public, so that the information on the market performance, which is the result of the investment 

examination of the venture capital, , So that individual investors and the general public can 

participate in the project with an interest in the project. 

 

 

Figure 1. Profit structure of R & D technology financial model using crowdfunding 

 

Before analyzing the model, we collected feedback on the demand and structure of the model for 

the technologists (researchers), venture capitalists, crowd funding providers, and participants in 

crowdfunding, who are actively involved in the field. It is necessary to complement the model by 

checking the feasibility of the model. If the continuous model is complemented, the application is 

applied to the field, and the validation of the applied model is done, it is possible to utilize the 

crowdfunding area as a new form model beyond the form limited to some types such as product 

development, culture art, It will be possible. 

 

Research limitations/ Implications: In order to realistically implement the model developed in this 

study, it is necessary to examine the possibility of close demand surveys, participation, and the actual 

funding process for stakeholders such as technology providers, crowdfunding providers, and 

investors. Although the study has begun with ideas that broaden the scope of technology 

development that has been dealt with in crowdfunding and classify investment schemes hierarchically 

to complement existing shortcomings, there has been no precedent in considering the problems 

raised above Therefore, there is a limitation that it is difficult to gauge whether or not the actual 

operation of the model is possible. In addition, investors have invested heavily in a wide range of 
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areas such as technology development, productization, and marketing, and have found that venture 

capital, which has recovered its investment through IPO, is motivated to engage in small-scale 

funding in crowdfunding. And whether or not the return of the royalty payment scheme is actually an 

attractive factor and whether the general investor will have a longer period of investment 

maintenance than the expected payback period in ordinary crowdfunding. Analysis and modeling are 

necessary. In the early stage of the introduction of this model, investment is made in the preceding 

stage relative to the existing technology development stage. Therefore, in order to induce the 

participation of start-up investment (science and technology, venture capital) It is necessary to induce 

the market activation through the support of policy funds such as special fund and mother fund type 

in a form similar to that of the market. Based on this, it is necessary to try to settle the technology 

finance model for the commercialization of the development technology. 

 

Keywords: Technology Financing, Crowd funding, R&D Funding model 
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Abstract  

The importance of foreign direct investment has been on a rise in the international 
economy for more than three decades already. Foreign capital plays a vital role in economic 
development of a country in many aspects (Cooke, 2016; Patra and Krishna, 2015; Šimelytė et 
al., 2017 and others). Nowadays, plethora of doubts arise regarding the positive effect of the FDI 
on the host economy (Kitanov, 2010, 13).  Based on Pilinkiene (2015, 159), number of studies 
have proved that FDI gives the host country the opportunity to get modern technologies and 
according to McGrath (1999, 29), FDI represents the source of new ideas, which are very useful 
for the companies that have no much innovation in their operations. Job creation represents one 
of the major advantages of FDI in the host country. Researchers have come to the conclusion 
that a causal relationship between the rate of unemployment and FDI occurs in the long-run 
period (Mucuk & Demirsel, 2013, 63). FDI has a positive impact on qualification improvements 
of the personnel, which leads to improved labor productivity. FDI provides new capital sources, 
it contributes to market development as well as to improvements in infrastructure. Based on 
various studies, FDI also has a positive effect on GDP growth in the country. 

Foreign direct investments might have a negative impact on the firm or on the country in 
general. Based on Pilinkiene (2015, 159), sometimes host economy becomes technologically 
dependent. Usually, foreign investors utilize host country citizens’ knowledge and competences 
in different ways and this fact increases the “brain drain” Glass and Saggi (1998, 394), stated 
that displacement of local producers and unfair competition are the possible disadvantages of 
FDI. However, effects differ from country to country but at the same time it must be noted that 
the benefits provided by FDI outweigh its negative consequences. Therefore, countries seek the 
ways of attracting more and more FDI flows into their economies 

Investors take into account host country’s future perspectives, as FDI is a forward-looking 
activity, therefore, countries trying to attract FDI have to stabilize business environment. FDI 
represents a significant source of private external finance for many countries, especially for 
developing economies. Its importance for economies is a lot greater than just addition to the 
capital formation and investible resources. Attracting FDI means the possibility of transferring 
innovative capacity, managerial practices, various skills, production technology and also it gives 
a chance to access the global marketing networks. That is why, both, developed and developing 
countries are highly implicated in attracting foreign direct investments.  

In order to identify and assess the impact of FDI on Latvian economy through evaluating 
its effects on one of the economic sectors, specifically, on manufacturing sector the following 
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research question has been set: What kind of impact does FDI have on manufacturing sector in 
Latvia?  

The core goal of the research is to identify the impact of FDI on development of Latvian 
economy through studying its effect on manufacturing sector. The aim is to evaluate whether 
there are noticeable changes in financial performance of the companies operating in the 
mentioned sector after conducted FDI. 

The following hypotheses are set to be checked: 
H1: FDI has a positive impact on financial performance of companies in manufacturing 

sector in Latvia; 
H2: The positive impact of FDI on financial performance of companies depends on the 

level of technology-intensity in manufacturing sector in Latvia; 
H3: Financial performance indicators are multivariate affected by FDI and level of 

technology-intensity.  
To achieve the main goal, the authors used different approaches, such as literature review, 

analysis of historical and present data, graphical analysis, and visual analysis, one-way ANOVA 
analysis, multivariate analyses (MANOVA), and interpretation.  

The given study has its limitations in the scope of utilized data as it covers just eighteen 
companies in the manufacturing sector which were totally domestic initially and then the FDI 
was conducted to them. As in most cases the foreign capital injection to these firms took place in 
1990s and there is a lack of reliable statistical data, only eighteen companies were selected for 
the research, since there was the possibility to access their financial information through annual 
reports and financial statements.  

The study gave the insight into the role of FDI in development of manufacturing sector in 
Latvia; positive impact of FDI was identified on the sales figures of the firms, but no evidence 
of improvements in profitability ratios were found after conducted FDI. Even though, the visual 
analyses illustrated the improvements, they turned out to be statistically insignificant. The study 
provides elements of novelty and the scope for the further research in the field.    
 
Keywords: FDI, level of technology-intensity, manufacturing sector in Latvia, business 
performance. 
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ABSTRACT  

The use of external knowledge in innovation is widely acknowledged. However, there is limited 
evidence on how the innovative capacity of firms conditions their external search strategy. This 
paper presents fresh evidence from a developing country, Nigeria, on the use of external 
knowledge in the innovation process. The paper distinguishes between formal and informal 
search strategies that firms adopt and relates their complexity to the scope of firms' innovation. 
The data used is obtained from the first wave of the Nigerian innovation surveys. Tobit and 
ordinal logit regressions are applied to the data. The results support the conjecture that a 
firm's level of innovativeness conditions its external search behaviour. For informal interactions, 
a strong positive relationship is found between the diversity of innovative output and of 
external search. This relationship is absent in the case of formal search and in the 
manufacturing sector. The key policy lesson in this is the following. Policies and strategies 
aimed at enhancing firm-level innovation need to be aware of firms' current level of 
innovativeness and sectoral differences. 

Key words: innovation; external knowledge; Nigeria; search complexity; formal and informal 

search 

 

INTRODUCTION  

The existing literature is coherent on the positive benefits of alliances or external knowledge 

search for innovation. From a resource-based view of the firm, the so-called portfolio approach, 

whereby multiple sources are combined, is thought to be very useful [Faems et al., 2005]. The 

mechanism behind this hypothesis is the notion of diversity, which essentially implies different 

kinds of partners. Due to possible (dis)synergies between the partner types, diversity can 

impact the focal firm's performance above and beyond the effect of individual alliances 

[de Leeuw et al., 2014, Jiang et al., 2010]. Diverse partners tend to hold non-monotonous 
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resources and are, therefore, better in combination than any single source. However, diversity 

has its limits. A smaller portfolio is easier to manage but holds less innovative potential. By 

contrast, a larger portfolio gives the firm access to diverse resources but is considerably more 

difficult to manage. Consequently, the relationship between firm-level innovation and alliance 

portfolio is curvilinear.  

 

This relationship is already well established in the literature. Based on a sample of UK 

manufacturing firms, [Laursen and Salter, 2006] showed that using multiple external sources 

has an inverted U-shaped relationship with innovation. The results of [Duysters and Lokshin, 

2011] on Dutch manufacturing firms suggest that portfolio complexity or diversity has an 

inverse U-shaped relation with innovation performance. Using different samples, [Oerlemans 

et al., 2013] and [de Leeuw et al., 2014] present similar results. 

 

To capture innovation performance, most studies employ a measure of innovative sales, that is, 

the share of total sales that accrue from new-to-firm or new-to-market products.  The first 

gap in the extant literature relates to the narrow scope of this performance measure. A focus 

on technological product innovation alone offers only partial insight on firm-level innovative 

performance. No doubt, firms make profit through the sale of their products, but the process, 

marketing and organisational capabilities that make production possible are just as important 

[Carvalho et al., 2013]. As will be argued later, the aspects of marketing and organisational 

innovation are especially important in a developing country on which this study is based. 

A second gap that is present in the literature concerns the paucity of evidence on how firm-

level innovation actually conditions alliance preferences. In general, the direction of the effect 

is thought to go forward from alliance or external search to innovation. While this is true, it 

does not present a complete picture of the alliance-innovation relationship. Two notable works 

have earlier examined the reverse relationship. [Dutta and Weiss, 1997] demonstrate that a 

firm’s level of technological innovativeness affects the choice of partnership agreements it 

makes. Firms that are more innovative tend to choose the kinds of alliances that minimise the 

risk of spillovers. [Freitas et al., 2011] specifically analysed how innovation strategies affect 
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alliance decision.  They show that the type of actor a firm chooses to interact with is strongly 

connected to whether it introduces a new product, an improved product or a combination of 

both.  

 

However, these studies are not without their own limitations. Like most other studies, both 

studies were limited to technological innovation.  Moreover, the analyses of Dutta and Weiss 

considered only formal pecuniary interactions. For the context of developing countries where 

informal interactions are arguably more important and patenting is uncommon, this approach 

has limited relevance. Although Freitas et al made a distinction between formal and informal 

interactions, they treat each partner type individually and thereby ignored the diversity of 

types.  

 

Keeping the above in mind, the aim of this paper is to uncover an alternative mechanism that 

may be at work in the alliance-innovation relationship. That is, how firm-level innovation 

strategy may actually condition a firm’s knowledge search decisions. Particularly, the 

hypothesis is that the more diverse a firm's innovative efforts (in terms of product, process 

marketing and organisational innovation as well as any combination of these), the more 

diverse its alliance portfolio will be.  

 

The logic is straightforward. As [Tödtling et al., 2009] already demonstrate, firms introducing 

more advanced innovations tend to rely to a higher extent on R&D and patents, and they are 

cooperating more often with universities and research organizations. Firms having introduced 

less advanced innovations rely more on knowledge links with business services. By extension, 

firms may feel the need to diversify their external links as a way to gain access to a wider range 

of resources when they implement several innovation types concurrently. In other words, 

when a firm’s innovation diversity is high, the need to diversify alliance links also increases. 

This proposition is tested using data on Nigerian manufacturing and service firms.  
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This paper contributes to knowledge in at least three ways. First, we illuminate the relationship 

between alliance and innovation performance, something that is not so far emphasised in the 

empirical literature.  Second, the illustrative empirical results presented in this paper come 

from a context about which very little is known. This extends the boundaries of what we know 

about firms' strategic and innovation behaviour. Third, the distinction made between formal 

and informal modes of alliances, as well as the multidimensional view of innovation that also 

accounts for non-technological innovative activities, particularly enriches the analysis. 

 

ON THE NOTION OF DIVERSITY 

In the innovation literature, diversity is generally conceptualised in terms of multiplicity in 

kinds, that is, the different types of partners or activities that a firm may have. Empirical 

measures related to variety or breadth (the number of different types) and diversity6 (the 

relative share of different kinds) have been used extensively. However, using the term diversity 

this way undermines the richness of the concept. A measure that captures the relative share of 

each kind in a population is more appropriately termed balance [Stirling, 2007]. 

 

With respect to alliances or partnerships, the diversity concept assumes different partner types 

can differ in their categorical attributes, i.e., their resources, capabilities, competences, and 

industrial backgrounds. In this sense, diversity is defined following [Phelps, 2010], as the 

degree to which a system contains uniquely different elements, the frequency distribution of 

these elements and their degree of difference. Three distinct aspects can be identified: 

i. the frequency of uniquely different elements (variety) 

ii. the relative frequency of uniquely different elements (balance) 

iii. the degree of difference among the elements (disparity) 

Clearly, the second and third items are based on the first one, which basically captures the 

extent to which alliance portfolio contains different partners without accounting for the 

                                           
6 Using the term diversity this way undermines the richness of the concept. A measure that 
captures the relative share of each kind in a population is more appropriately termed balance 
[Stirling, 2007]. 
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relative importance of the elements. The second item proxies the relative importance of each 

partner type. The third item is implied in the first two because, by definition, variety and 

balance cannot be described without ex ante allocating partners into mutually exclusive 

categories based on their observed differences [Stirling, 2007]. For this reason, the variables 

applied in the subsequent analyses are limited to the aspects of variety and balance. 

 

DATA AND METHOD 

Data  

The data used in the paper came from the first wave of the Nigerian innovation surveys, which 

covers the period 2005-2007. The dataset includes 460 innovative firms, about 65% of which 

are in manufacturing. Consistent with a large portion of the previous studies on alliances, the 

cross-sectional data does not necessarily suggest causality but only highlights the presence of a 

latent association. Establishing a causal relationship requires longitudinal data, which is not 

available for the study context. This creates room for more empirical studies that will examine 

the mechanism proposed in this paper for different contexts and with even better data. The 

variables are described next.  

 

Variables 

Dependent variables 

In the innovation survey, a question asked if firm cooperated with any of six types of partners: 

customers, suppliers, competitors, consultants or private R&D labs, universities or other higher 

education institutions, and public research institutes. This question formed the basis for the 

operationalisation of formal interactions. Another one asked whether they used any of nine 

types of information sources: suppliers, customers, competitors, consultants or private R&D 

labs, universities or other higher education institutions, public research institutes, conferences 
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or trade fairs, scientific journals or trade publications, and professional or industry 

associations.7  Informal interactions were operationalised based on this question. 

 

As already hinted, this paper focuses on two distinct aspects of diversity, that is, variety and 

balance. Using the questions described above, the main dependent variables were created to 

reflect these aspects. The first, BALANCE, was constructed using an approach described in 

detail in [Oerlemans et al., 2013]. It involves computing the relative frequency distribution of 

uniquely different partner types. To do this, the frequency of uniquely different partner types, 

that is, the simple sum of the dichotomised scores on the questionnaire items, was first 

created for both formal and informal interactions. Then, the ratio of the number of partner 

types to the maximum possible number of partner types was obtained. Squaring the resulting 

value yields the widely used index developed by [Simpson, 1949]. The resulting measure is 

bounded by zero (no diversity) and unity (maximum diversity). The measure also corresponds 

to the popular Blau’s index of diversity [Blau, 1977]. To examine the other aspect of diversity, 

the variable VARIETY was constructed as the frequency of uniquely different partner types.  

 

To illustrate, consider a firm that cooperated with four partner types and used the same 

number of information sources. For that firm, the VARIETY of both the formal and informal 

interactions equals four. However, the BALANCE of formal interactions equals 0.46 (=[4/6]2) 

while that of informal interactions equals 0.19 (=[4/9]2). 

 

Independent variables  

The variety and balance of each firm’s innovative output was constructed similar to the 

dependent variables. In the survey, innovation was disaggregated into four different types, that 

is, product, process, marketing and organisational. The VARIETY of innovation was constructed 

as the sum of dichotomous indicators of whether a firm performed each of the four innovation 
                                           
7 The frequency of interaction with each of these actors or their identity is not available in the 
dataset. This does not threaten the analyses since the focus is on partner diversity and not 
alliance intensity. 
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types. The BALANCE of innovation was derived by dividing the variety by four and squaring the 

result. For instance, a firm that performed only product and process innovation would have a 

variety of 2 but a balance of 0.25 (=[2/4]2).  

 

Controls 

Additional variables were included to account for firm heterogeneity. These include binary 

indicators of whether a firm performed R&D continuously, invested in staff training, invested in 

acquisition of new machinery, acquired extramural R&D or acquired other forms of embodied 

knowledge during the reference period. The log of the number of employees in 2007 was also 

included. Firm fixed effects including indicators of whether a firm belongs to a group of 

companies or is an exporter were included. The geographical location of the firms was also 

included as a categorical variable. Respectively, Tables 1 and 2 summarise the variables and 

present pairwise correlations. 

 

Estimation procedure 

As in previous research [Duysters and Lokshin, 2011], regression equations of the following 

form were estimated: 

INTERACTIONSd = β0 + β1 X ……………………………….1 

 where d = FORMAL, INFORMAL and X is the vector of independent variables already described. 

The equations are first estimated for the pooled sample then for the subsamples of 

manufacturing and service firms. When variety of interactions was the dependent variable, the 

estimation was by ordinal logit; when balance was the dependent variable, tobit estimations 

were performed. 

 

Table 1: Descriptive Statistics 

 

Full sample 
(N=460) 

Manufacturing 
(N=298) 

Services  
(N=162) 

Variable mean sd mean sd Mean sd 
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Variety of innovation 2.926 1.02 2.842 1.001 3.08 1.039 
Continuous R&D 0.207 0.405 0.221 0.416 0.179 0.385 
Staff training 0.704 0.457 0.685 0.465 0.741 0.44 
Acquisition of machinery 0.289 0.454 0.285 0.452 0.296 0.458 
Acquisition of  external 
R&D 0.635 0.482 0.674 0.469 0.562 0.498 
Acquisition of  other 
external knowledge 0.341 0.475 0.329 0.471 0.364 0.483 
Log no. of employees 4.296 1.325 4.535 1.263 3.858 1.329 
Group 0.278 0.449 0.282 0.451 0.272 0.446 
Location 0.413 0.493 0.228 0.42 0.753 0.433 
Export 0.296 0.457 0.272 0.446 0.34 0.475 

 

 

Table 2: Correlation matrix of independent variables 

  1 2 3 4 5 6 7 8 9 
1 Variety of 

innovation 
         

2 Continuous 
R&D 

0.222* -        

3 Staff 
training 

0.327* 0.248* -       

4 Acquisition 
of 
Machinery 

0.220* 0.314* 0.182
* 

-      

5 Acquisition 
of  
External 
R&D 

0.277* 0.164* 0.379
* 

0.275* -     

6 Acquisition 
of  Other 
External 
Knowledge 

0.151* 0.188* 0.286
* 

0.309* 0.213
* 

-    

7 Log no. of 
employees 

0.140* 0.241* 0.163
* 

0.179* 0.162
* 

0.096* -   

8 Group 0.126* 0.139* 0.062 0.235* 0.078 0.106* 0.266
* 

-  

9 Location 0.178* 0.096* 0.108
* 

0.020 0.013 0.011 -0.042 0.041 - 

1
0 

Export 0.098* 0.140* 0.096
* 

0.039 0.007 0.006 0.301
* 

0.182
* 

0.134
* 
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Maximum (Average) VIF = 1.35 (1.22), Condition number = 14.30 

 

In the estimation for the pooled sample, the slope was allowed to vary between manufacturing 

and services by including a dummy SERVICE (=1 for service firms). The coefficient of the dummy 

was really small (always below 0.005) and never significant. The coefficient of every other 

variable was not particularly different from the one obtained when the SECTOR dummy was 

excluded. This gives the hint that in terms of the relationship of interest to this paper, the 

service and manufacturing sectors may not be significantly different. Thus, the results reported 

below are those from the reduced specifications. 

Equation 1 was estimated twice for each of formal and informal interactions. For the variety 

variables, an ordinal logit specification was estimated given the ordered nature of the variables. 

In the case of balance, tobit specifications were estimated since the variables are double-

censored. The estimations were performed for only innovative firms since they were the only 

ones requested to answer the questions on external knowledge sources and collaboration in 

the survey. To save space, the results reported in the next section contain the coefficients on 

the main independent variables only. Full results are available from the author upon request.  

 

RESULTS 

Table 3 shows the prevalence of interactions among the sampled firms. In general, informal 

interactions are much more prevalent among the Nigerian firms irrespective of the sector of 

operation. Formal interaction, that is official collaboration, is slightly more prevalent in the 

manufacturing sector. The service sector has a larger prevalence of informal interactions.  
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Table 3: Rate of interactions 

Form of interaction Full sample Manufacturing Services 
Formal 26.3 26.9 25.3 
Informal 85.4 84.2 87.7 

 

In Tables 4 and 5, the regression estimates are reported. For parsimony, only the coefficients of 

the main independent variables are reported (full results are available upon request from the 

author). For each of the full sample, manufacturing subsample and service subsample, Table 4 

contains the results when the variety of formal and informal interactions were the dependent 

variables and the variety/balance of innovation were the independent variables. Table 5 shows 

the results when the balance of formal and informal interactions were the dependent variables. 

The results are strikingly robust to specification and sub-sampling.  

 

It is clear from the results for the full sample that both the variety and balance of innovation 

are positively associated with the variety and balance of informal interactions (Tables 4 and 5). 

In other words, the broader or more complex a firm’s innovative output is, the broader and 

more complex its search for external knowledge. This is logical since different external sources 

hold different resources, i.e., capabilities, competences, and industrial backgrounds that the 

firm may require as it implements different types of innovation. These results hold in the 

service sector but not in the manufacturing sector. The difference between manufacturing and 

services suggests the need for different firm-level strategy depending on the sector of 

operation.  Formal collaboration appears to be unaffected by the innovative capacity of a firm. 

The portfolio approach that has been long emphasised in the literature is therefore supported 

in the Nigerian context only in the service sector as far as informal interactions are concerned.  

  

Table 4: Variety of interactions and diversity of innovative output 

 VARIETY OF INTERACTIONS 
  Full sample   Manufacturing   Service 
 Independent variables Formal Informal   Formal Informal   Formal Informal 

Variety of innovation -0.119 0.254** 

 

0.016 0.11 

 

-0.188 0.546** 

 
(0.142) (0.093) 

 
(0.188) (0.11) 

 
(0.231) (0.195) 
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Balance of innovation -0.206 0.779** 

 

0.184 0.287 

 

-0.287 1.808** 

  (0.403) (0.264)   (0.515) (0.315)   (0.708) (0.566) 

* p < 0.05, ** p < 0.01, *** p < 0.001. Standard errors in parentheses. 
 

 

Table 5: Balance of interactions and diversity of innovative output 

 BALANCE OF INTERACTIONS 

  Full sample   Manufacturing   Service 

 Independent variables Formal Informal   Formal Informal   Formal Informal 

Variety of innovation -0.043 0.062* 

 

0.028 0.017 

 

-0.077 0.142** 

 
(0.064) (0.026) 

 
(0.087) (0.029) 

 
(0.085) (0.052) 

Balance of innovation -0.059 0.197** 

 

0.149 0.045 

 

-0.117 0.478** 

  (0.183) (0.073)   (0.248) (0.084)   (0.256) (0.150) 

* p < 0.05, ** p < 0.01, *** p < 0.001. Standard errors in parentheses. 
 

CONCLUSION  

This paper set out to examine the relationship between the diversity of external search for 

knowledge and the diversity of innovative output in a firm, using a combined sample of service 

and manufacturing firms. The results for the full sample show that with respect to informal 

interactions, diversity on the input (interaction) side is indeed strongly related to diversity on 

the output (innovation) side. A split sample analysis reveals that this result is driven entirely by 

the service sector. There are some lessons in these results. First, policies and strategies aimed 

at enhancing firm-level innovation need to be aware of firms’ innovation strategy.  Clearly, 

compared to a less diversified firm, a firm with a diversified innovation strategy will require 

diverse, non-redundant sources of external knowledge.  This is particularly true in the service 

sector where strong interactions with suppliers and customers are unavoidable. This point 

leads on to the second practical lesson: sectoral context matters (Egbetokun et al, 2017). As 

the results discussed above suggests, diversity in external sources only matters for innovative 

diversity in the service sector. While this may be connected to the nature of innovation within 

each sector, it does also suggest that firms in manufacturing and services require a dissimilar 

set of strategies for interactive learning.  
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The analyses in this paper have been limited by the cross-sectional nature of the data. A panel 

dataset would permit dynamic analyses of the relationships explored in the paper. Moreover, 

the results are derived from data on a single country. This leaves room for cross-country 

analyses or more studies from different country contexts (e.g. Yun et al, 2016). 
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6. 

International Davison of Innovative Labor and Technological Alliances 

Yuri Sadoi 

Meijo University JAPAN 

 
Purpose 

• This study analyses the current situation of technological alliance of Taiwanese companies and 
discuss about the changing role of innovative international division of labor.  

• SMEs in electrics and automobile parts manufactures are selected for research. 

• Among them, EV electric vehicle parts suppliers are emphasized as case of innovative alliances. 

Background 

• The development of electronic and semi-conductor industries in Taiwan were represented as the 
success case of state industrialization policies and attracted scholarly attentions in innovation 
studies.  

• The role of Industrial Technology Research Institute of Taiwan (ITRI) was the one of the 
institutional successful cases and has been studied from various aspects. 

• The automobile industry in Taiwan, however, had been in minor position behind the large 
success of semi-conductor and LCD industries. This study ties to shed light to the automobile 
industry in Taiwan and the analysis the new possible shift to electric vehicle (EV).  

• This study takes the development of EV in Taiwan and discuss about the innovation and 
industrial policies and the role of the ITRI.  

• This paper tries to analyses the development of EV industries of Taiwan from the theoretical 
framework of innovation study, especially international division of innovative labor.  

Research Questions-What is the concept of Division of Innovative Labor? 
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Research Methodology 

• Literature study (Theoretical Framework) 

 International division of innovative labor 

 State policies 

 Role of intermediaries 

• Case Studies 

 Taiwan EV parts makers 

 

 

Theoretical Framework-International Division of Innovative Labor 

• International division of innovative labor is becoming an important issue when we look at 
Japan Taiwan alliance.  
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• Automobile industry shows the strong cases of international division of labor among China, 
Taiwan and Japan. In 2008, Li & Sadoi surveyed the technical division of labor among 
Taiwan, China and Japan in the case of automobile parts suppliers.  

• The findings show that Taiwanese suppliers have been accumulating advanced 
technologies from Japan through technology collaborations and capital involvement. Such 
technology accumulation was upgraded through competition and cooperation over years in 
the case of automobile parts industry. Li & Sadoi (2008) also pointed out that one 
characteristic of Taiwanese activities in China was that there is no Taiwan parts suppliers 
set up R&D centers in their Chinese subsidiaries.  

• It might because the technology Taiwan accumulated over years is more concentrated in 
intermediate level of technologies. As a strategic point of view, Taiwan suppliers preferred 
to maintain its competitive advantages in R&D. This study implicated that the importance 
of the international division of innovative labor between Taiwan and Japan. 
 

Role of Taiwan state policy-EV Development Action Plan in Taiwan 

2010-2016 Budget US $300million 

Target: EV Production 60,000; CKD sales in the world 15,000; Top 10 EV Brand in the world; Job 
creation 2234 

 

Innovation role of intermediaries 

• Literature on innovation intermediaries has been arising the majority of the literature seeks to 
understand the role of intermediaries in innovation systems (Hoppe & Ozdenoren, 2005; Howells, 
2006; Stewart & Hyysalo, 2008). They also discover functions and activities of innovation 



45  

intermediaries.  

• Sutthijakra and Intarakumnerd (2015) investigated capabilities-building processes of 
intermediaries . In the case of Taiwan, ITRI played an important role for intermediaries of 
innovation. 

Innovation study 

• JinHyo Joseph Yun (2015) How do we conquer the growth limits of capitalism? Schumpeterian 
Dynamics of Open Innovation, Journal of Open Innovation: Technology, Market, and 
Complexity Technology, Market, and Complexity 20151:17 

• Francisco Javier Carrillo (2015) Knowledge-based development as a new economic culture, 
Journal of Open Innovation: Technology, Market, and Complexity Technology, Market, and 
Complexity 20151:15 

• Swapan Kumar Patra and Venni V. Krishna(2015) Globalization of R&D and open innovation: 
linkages of foreign R&D centers in India, Journal of Open Innovation: Technology, Market, and 
Complexity 2015 1:7 

Case Study of EV motor (Fukuta) 

• Established 1998 

• Electrical powertrain system since 2005 

• Play an important role in global EV supply chain.  

• Supply EV motors to Tesra 

• Asynchronous motor FUKUTA is the first company in Taiwan who has producing Servo Motors 
since 1998.  

• The full range of specification covering output of 0.75kw up to 550kw, the maximum speed 3000 
to 8000rpm.  

• Fukuta Servo Motor features with its high precision, linearity and high torque performance.  

• Fukuta Servo Motors are addressed to applications where absolute reliability, free from 
maintenance, positioning accuracy, high performance and velocity are required, i.e. Drawing, 
Slitting, Printing, Cutting, Wood Making, Grinding, Plastic/Rubber Injection Machines.  

• FUKUTA continues to stay in the forefront of High Efficiency Motor technologies and currently 
FUKUTA is the first manufacturer who produces AC servo motor and inverter-duty motor.  

• Nowadays, FUKUTA keeps working on developing new generation products, such as high 
efficiency IEC motors, AC induction motors, High speed spindle motors & renewable energy 
saving motors utilized for EV cars, as well as Wind Turbine and Generators for the recent years. - 
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Role of R&D Institutions (ITRI) 

• 2010- Green energy industry – huge investment 

• EV module development 

 Materials and Chemical Research Laboratories 

 STOBA LIB technology 

 High capacity  

 Mechanical and Systems Research Laboratories 

 Smart EV, EV related industry creation 

• ITRI & TECO joint development 

• EV stations 

TESLA left Taiwan 

• TESLA left Taiwan in 2009 

 US industrial policy for EV  

• 25% of TESLA parts were joint R&D with Taiwanese SMEs 

 11 SMEs R&D+Production ⇒ 4 SMEs  

 Fukuta motors, Hartech reduction gear, Chroma electrical control system, Eechain battery cable 

TARC Taiwan Automotive Research Consortium 

 MIRDC Metal Industrial R&D  

 ARTC Automotive Research & Testing Center 

 Mechanical and Systems Research Laboratories of ITRI 

 Material and Chemical Research Laboratories of ITRI 
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 Chung-Shan Institute of Science & Technology 

 Hua-chung Automobile Information Technology Center 

• ARTC  “Design in Taiwan and Made in Taiwan” 

 

Findings- International Division of Innovative Labor 

• Japanese Innovation transferred to Taiwan by OEM & ODM 

 From 2000’s, Taiwan EV parts makers started OEM & ODM  to Japanese companies. 

 Ex. Yamazen motors, Tachibana 

• Joint R&D Japan and Taiwan 

 2006- Tsukuba city, Waseda Univ. 

• Joint innovation with USA TESLA 2005 

 At that time, no Japanese showed interest to TESLA 

 4800 motors  Roadstar 

• 2008年 TESLA sales started 3.5 mil units sales in 2014 

 5.5 mil units 2015                  

 Sole motor suppler for TESLA 

 New plant for capacity 30 mil units 
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Key words: EV, Taiwan, Japan, Technological Alliance 

 

Reference 
JinHyo Joseph Yun (2015) How do we conquer the growth limits of capitalism? Schumpeterian 
Dynamics of Open Innovation, Journal of Open Innovation: Technology, Market, and Complexity 
Technology, Market, and Complexity 20151:17 
Francisco Javier Carrillo (2015) Knowledge-based development as a new economic culture, Journal of 
Open Innovation: Technology, Market, and Complexity Technology, Market, and Complexity 20151:15 
Swapan Kumar Patra and Venni V. Krishna(2015) Globalization of R&D and open innovation: linkages 
of foreign R&D centers in India, Journal of Open Innovation: Technology, Market, and Complexity 
2015 1:7 
Arora A. and A. Gambardella (1994) The changing technology of technological change: general and 
abstract knowledge and the division of innovative labour, Research Policy Vol. 23, 523-532 
Ashton D., F. Green, J. Sung & D. James (2002) The Evolution of Education and Training Strategies in 
Singapore, Taiwan and S. Korea: A development model of skill formation, Journal of Education and 
Work 15(1) 
Clayton M. Christensen (2011) Innovator’s Dilemma, Harper Business: NY  
Ernst, D., and Kim, L., (2002) Global production network, knowledge diffusion, and local capability 
formation. Research Policy 31, pp. 1417-1429. 
Freeman Chris (1995) The Economics of Technical Change, Cambridge Journal of Economics 18 
p.463-514 
Hoppe H.C., E Ozdenoren. (2005) Intermediation in innovation. International Journal of Industrial 
Organization 23 (5), 483-503 



49  

Jeremy Howells (2006) Intermediation and the role of intermediaries in innovation. Research Policy 35, 
715–728 

Kim, L. (1997) Imitation to Innovation: The dynamics of Korea’s Technological Learning, Harvard 
Business School Press, Boston, MA. 

Li, L. and Sadoi, Yuri (2008), Taiwanese Automotive Parts Suppliers in China, Asia Pacific Business 
Review, 14(1) 

Mazzucato, M. (2013), “The Entrepreneurial State – Debunking Public vs. Private Sector Myths”, 
Anthem Press, ISBN 978-0-857282-52-1 

Pol & Carroll (2006) An Introduction to Economics with Emphasis on Innovation, Thomson 

Schumpeter J. (1937) The Theory of Economic Development, Cambridge, MA, Harvard University 
Press 

Stewart J. and S. Hyysalo (2008) Intermediaries Users and Social learning in Technological Innovation, 
International Journal of Innovation Management. 12 (3) 295  

Sutthijakra S. and P. Intarakumnerd, Role and Capabilities of Intermediaries in University–Industry 
Linkages: A Case of Hard Disk Drive Industry in Thailand, Science, Technology & Society 20:2 
(2015): 182–203 

Thelen, K. (2004) How Institutions Evolve – The Political Economy of Skills in Germany, Britain, the 
United States, and Japan. Cambridge University Press, Cambridge. 

Womack, J.P. Daniel T. Jones, and Daniel Roos (1990) The Machine that changed the world, 

 

 

 

 

 

 

 

 

 

 

 

 



50  

7. 

Organizational learning for innovativeness: a systematic review 
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Overview 

Purpose: review the prior studies on ‘organizational learning for innovativeness’ and identify research 

gaps 

Key literature review: No systematic review conducted yet 
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Methodology: systematic literature review 

Expected findings: learning itself has not been well analyzed.  

38 studies are found by title at the Web of Science database. The oldest one was in 2005 

Rather related concepts (such as learning orientation) have been extensively analyzed  

Limitations and implications: necessary for more comprehensive search; necessary to reflect 

organizational learning theoretical studies 

Purpose 

The present study aims at  

Reviewing the prior studies on ‘learning for innovativeness’ at the organizational level and… 

Identify research gaps for further studies on the topic 

Organizational learning for innovativeness 

Innovativeness: ‘a firm’s capacity to engage in innovation: introduction of new processes, products, or 

ideas in the organization’ (Hult et al., 2004) 

Organizational learning: a change in knowledge in the organization that occurs as the organization 

acquires experience (Argote & Miron-Spektor, 2011) 

Key literature review 

Attempted to find prior systematic review of the literature concerned 

No systematic review conducted yet on the topic 

Literature reviews on innovativeness do not contain the perspectives of (organizational) learning 

Innovativeness and performance (Rubera & Kirca, 2012) 

Definition of innovativeness (Kesslheim et al., 2013) 

Innovation and innovativeness (Garcia & Calantone, 2002) 

Methodology 

Systematic literature review 

Address the problems by identifying, critically evaluating and integrating the findings of all relevant, 

high-quality individual studies 

The checklists have been published (Albarracín, 2015; Moher et al., 2009) 

Among four forms of synthesis from integrative (=systematic) literature reviews (Torraco, 2005) 

Explores ‘a research agenda that flows logically from the critical analysis of the literature. The 

research agenda should pose provocative questions (or propositions) that give direction’ 

Expected findings 

38 studies are found by title at the Web of Science database. The oldest one was in 2005 

As an antecedent of innovativeness, organizational learning itself has not been well analyzed (Hsu, 

2007; Yeung et al., 2007).  

Rather related concepts have been extensively analyzed 

Learning orientation (Lee & Tsai, 2005; Lin et al., 2008; Rhee et al, 2010) 

Learning style  (Azadegan & Dooley, 2010) 

Learning capability (Akgun et al., 2007) 
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Expected findings: research gaps 

As defined by Argote & Miron-Spektor (2011), organizational learning is ‘a change in knowledge’ 

The change in knowledge should be more explicitly incorporated into the analysis. 

Moreover, the relation between organizational learning and its ‘proxy factors’ (such as learning 

orientation) should be identified.  

Limitations and implications 

Limitations 

Necessary for more comprehensive search 

Necessary to reflect organizational learning theoretical studies 

Possible to conduct a meta-analysis? 

Implications 

(If more detailed process toward innovativeness would be identified conceptually,) further empirical 

study directions would be clarified.  
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Entrepreneurial Business Model Development Strategies for Smart 
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Min-Ren Yan 
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Hsiang-Mei Chen 

Chinese Culture University, Taiwan 

 

 

Abstract  

Over the last few years, the global start-ups have developed quite rapidly. Many start-ups have 

attracted the interest of many investment companies. And whether these companies can survive or 

compete with non-start-ups (old ones), brand marketing strategy is a very important factor. 

In the related researches, there are few analysis and discussions about the brand marketing strategy, 

so it is one of the motivations for this study. The purpose of this study is to explore the most 

popular IoT industry, high technology products in the market development and business model, and 

then explore brand building and value. 

Based on the success stories of some newly-founded enterprises according to Taiwan Industrial 

Technology Research Institute (ITRI), this research can explore the new business of high technology 

products by adopting qualitative research and case studies. Some of the questions will be raised 

such as: how to differentiate and patent the marketing strategies as well as how to use its develop a 

strong brand successfully all over the world. 

Moreover, the study will analyze brand marketing strategy of the manufacturers overseas and its 

impacts on its brand performance. Supported by the records in the past, this study will adopt 

business model, brand core value and brand pyramid as parts of brand marketing strategy. With the 

combination of decision-making plans, this study can carry out brand marketing strategies in foreign 

markets so as to classify and explore the impacts on brand marketing performance. 

 

 

Keywords: business model, open innovation, smart technology, strategy, start up.  

 



59  

9. 

Towards the Innovation Ecosystem of Fashion Technology Business 

Model Development: An Empirical Study 

 

Min-Ren Yan 
Professor, Institute of International Business Administration at Chinese Culture University, Taiwan 

 

Chia-Chi Hsu 

Chinese Culture University, Taiwan 

 

Abstract  

The advancement of science and technology has inevitably become the driving force behind the 

major developments in various industries. Therefore, various industries in many countries in the world 

also strongly think about how to integrate technology to create more developed breakthroughs. 

Among them, the cross-border industries are extensively penetrating into all aspects of industrial 

innovation and intellectual life, has become an important value between products and markets, 

brands, and consumers, and fully lead the upcoming era of cross-border integration. And how to 

draw the right scientific and technological innovation ecosystem diagram of cross-border industries, 

and ultimately can become the future of the entire industry and even economic development in the 

important consensus, which is the need for cross-border science and technology research and 

demonstration. How to achieve the consistency between system and value so that the overall effect 

of innovation ecosystem can be brought into an action plan? 

The purpose of this study is to explore the relationship between government, research institutes, and 

developed industry, and to establish their roles in the system and the tactics they should take while 

strengthening the use of innovation ecosystem. And to create the interaction and relevance among 

different actors in the hope of achieving synergies and promoting the various possibilities created by 

the science and technology advancement and enhancing the competitiveness of the fashion 

technology industry. 

Keywords: smart city, infrastructure, sustainability, open innovation, knowledge city, systems thinking, 

policy.  
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10. 

Construction and Application of Regional Entrepreneurial Ecosystem 
Evaluation Index: 

 Evidence from Zhejiang Province of China 
Guopeng Xiang 

(School of Business Administration , Zhejiang Gongshang University, Hangzhou, 310018 ) 
 

 
Abstract: The entrepreneurial ecosystem is receiving the attention of academics and policy 
makers since it affect the quality of entrepreneurship and regional development directly. 
Regional entrepreneurial ecosystem health assessment is one of the most important issues. 
Constructing regional entrepreneurial ecosystem health assessment index system, quantifying 
the entrepreneurial ecosystem health status of 11 cities in Zhejiang province with the 
combination weighting method and fuzzy comprehensive evaluation method. Providing 
suggestions for optimizing regional entrepreneurial ecosystem and promoting the theoretical 
research of the entrepreneurial ecosystem. 
Keywords: Entrepreneurial ecosystem, Health assessment, Combination weighting method, 
Analytic hierarchy process, Fuzzy comprehensive evaluation method  
 
 

Introduction 
Since Spilling (1996) proposed the concept of entrepreneurial ecosystem, it has received 

more and more attention (Neck, et al 2004; Cohen, 2006; Isenberg, 2010,2011; Vogel, 2013; 
Mack and Mayer, 2015). Entrepreneurial ecosystem research is of great significance because it 
is helpful to accelerate economic growth, increase employment opportunities and improve the 
happiness index (Mason and Brown,2014; Bernardez and Mead,2009), it can also alleviate the 
employment pressure (Vogle, 2013,) improve the success rate of Entrepreneurship (Mason and 
brown, 2014; Vogle, 2013; Suresh and Ramraj, 2012). 

Currently, entrepreneurial ecosystem research is mainly focused on the analysis and 
descriptive statistics of system elements (Mack and Mayer,2015; Isenberg,2011; Mason and 
Brown,2014; Amorós, Bosma and Levie,2013). Among them, the culture of respecting 
entrepreneurs, entrepreneurial orientation and without fear of entrepreneurial failure can 
promote more potential entrepreneurs to participate in entrepreneurial activities (Saxenian, 
1994;), the government agencies guide other systems to work better, coordinate with other 
subjects to build good relations in the early stage of entrepreneurial system (Fuerlinger, Fandl 
and Funke,2015), colleges and universities play a main role of fostering entrepreneurial thinking 
and transforming scientific and technological achievements (McKeon, 2013; Diaconu and Duţu, 
2015), entrepreneurship policies stimulate entrepreneurial activities effectively (Kantis and 
Federico;2012;). The research on the components of entrepreneurial ecosystem is relatively 
abundant but there is little research on the comparative analysis of the health degree of 
entrepreneurial ecosystem. 

Entrepreneurial ecosystem has the regional features (Motoyama et al,2014; Saxenian,1994; 
Pitelis,2012) and regional differences are very obvious (Bernardez and Mead,2009; Kshetri,2014; 
Qian, Acs and Stough,2012), how to construct scientific and systematic regional entrepreneurial 
ecosystem health assessment system is very urgent now (Cohen, 2006; Vogel, 2013). National 
entrepreneurship ecosystem concerns elemental variance in entrepreneurial ecosystem within 
countries, compares different system utilities among nations (Ács, Autio, Szerb,2014), the 
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project of Global Entrepreneurship Monitor analyzes the Entrepreneurial conditions within 
different countries and influences on individual business, it also relative completely analyzes the 
environmental elements conditions related to entrepreneurship (Reynolds et al,2005; Amorós, 
Bosma and Levie,2013; Hechavarria and Ingram,2014), Global Entrepreneurship and 
Development Index (GEDI) effectively observes the differences between entrepreneurial 
abilities、attitudes and aspirations. 

Therefore, the paper focuses on the regional entrepreneurial ecosystem health assessment. 
We carry out the prediction test according to the principles of science, measurability and 
rationality, integrating GEM, GEDI, GCI, EDBI(Easy of Doing Business) and other 
entrepreneurship related observation items of international authoritative report, existing classic 
measurement items and assessment scale of entrepreneurial environment and trait, to guarantee 
the scale with good reliability and validity, as well as higher contribution of information. And 
then we do the combination weighting through the integrated use of analytic hierarchy process 
and entropy method, establish health assessment index system of regional entrepreneurial 
ecosystem based on fuzzy comprehensive evaluation method. We also apply the index system to 
do the empirical study with the data of 11 cities in Zhejiang Province so as to provide scientific 
basis and countermeasures for Zhejiang local government to develop entrepreneurial support 
policies, but also to promote the theoretical research of entrepreneurial ecosystem. 
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11. 
Research on the Industrial Policy of Electric Vehicle Based on the 

Innovation Theory of Demand Side: Taking Shenzhen New Energy Vehicle 
Industry as an Example 

Lu Qu 
Abstract 

As China's strategic emerging industries, new energy vehicles play an important role in our 

energy security, energy conservation, and other industrial transformation and upgrading. In 2001, 

China began to implement the "863" major projects of electric vehicles, electric vehicles since 

2008 to promote the implementation of the pilot cities. The effect of the implementation of new 

energy vehicles, how the electric car industry produced true innovation policy effectiveness? 

Chinese electric vehicle pilot cities now have been implemented 26, but the summary of 

operating results and experience still few. In this paper, STS perspective, demand-side 

innovation policies around the key issues in Shenzhen new energy automotive industry has been 

systematically studied. 

In this thesis, the STS perspective, especially from the innovation ecosystem theory, 

analysis the relevant theories of industrial innovation; demand-side industrial policy theory are 

analyzed and summarized. On this basis, this paper focuses on the Shenzhen new energy 

automotive industry demand side policies empirical research, through expert interviews, user 

research and other fields of investigation, analysis of the situation in Shenzhen new energy 

automotive industry development, user requirements and policy implementation effects existing 

problems. 

This paper analyzes the development process of Shenzhen electric car industry, summed up 

in three stages of development, and in-depth analysis of the characteristics of the three stages of 

development, explore the innovation ecosystem behind the evolution of features. 

For the process of development of electric vehicles, this study found that although China in 

policy making and funding, the new energy vehicles still vigorously support the rapid growth of 

production of electric vehicles,and the private market is far behind the insufficient production 

capacity. The reason is that China's new energy automotive industry innovation policy support 

behind the idea is actually a production and technology oriented theory, lack of demand-side 

policies STS perspective and philosophy. 

Articles in this policy on the basis of the design concept is currently leading the automotive 

industry has made a reflection, made a number of policy recommendations. First, the 
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government should actively develop public needs to explore the diversity of public procurement. 

Secondly, using demand subsidies, demonstration projects and consumer education measures to 

meet personal needs. Thirdly, the joint enterprise, government and market users should improve 

product standardization process, cultivate leading market. Finally, coordinating the production 

side and demand-side policies, variabling production oriented policy design policies to demand 

driven. 

The findings have some common sense, not only for the future of Shenzhen to 

better promote the new energy vehicles, but also bring some reference to the other pilot 

cities to promote electric cars work. It contributes to China's new energy automotive 

industry strategy. 
 
 
 
Key words: Innovation ecosystems; New energy vehicles; Demand side innovation policy; STS. 
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A study on the innovation policies of Changzhou High-Tech Zone from the 
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Yue ZHU 
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P.R.China 

PhD student, Centre for Innovation and Development, Nanjing University of 
Sci&Tech, P.R.China 

Purpose/Research Question: 

The successful experience of the successful high-tech zones in the world shows that the 

formation of a regional innovative network and the mode of technological innovation plays a 

continuous role in boosting the industrial competitiveness of the zone and its core 

competitiveness in the region.Therefore, from the perspective of neo-Schumpeterism, many 

contemporary scholars combine innovation and technological change with the analysis of 

economic growth and trade to study the innovation system of industrial clusters, which has 

triggered a new upsurge in the research of industrial clusters and regional innovation theory. 

 

Since the human society has entered the era of Internet information after the revolution in 

science and technology, new technologies and new science emerge in an endless stream. With 

the principle of focusing on independent research and innovation and supplemented by the 

introduction of innovation, Our country now has approved the establishment of more than 100 

national high-tech zones all over the country. As a key stage of building an innovation-oriented 

country, high-tech zone is a crucial part of the national and regional innovation system. The 

exploration and construction of its innovation policies play an important role in fully exerting 

the core functions of the science and technology zone and enhancing the quality of national and 

regional development. These high-tech zones play a decisive role in cultivating high-tech 

industries and boosting the development of local and even national economy. 

 

High-tech zones in China are concentrated areas based on the conditions of intelligence-

intensive and open environment. High-tech zones mainly rely on sci&tech and economic 

strength. They fully absorb and learn from advanced foreign scientific and technological 
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resources, funds and management tools. Through the implementation of preferential policies for 

high-tech industries and various reform measures, they achieve local optimization of hardware 

and software environment to maximize the scientific and technological achievements into real 

productive forces. The construction of high-tech industrial development zones is an important 

achievement of China's economic and technological system reform and an effective way of 

developing high-tech industries in line with China's national conditions. At present, it is 

necessary to further rely on policy innovation and technological innovation, strengthen 

functional building, create a favorable environment for attracting outstanding scientists and 

technicians and managers, and become an important base for scientific and technological 

innovation and industrialization development. They should also play an important role in 

radiating and driving regional economic development. 

 

Although high-tech zones play an important role in China's reform and opening up as well 

as in economic development, many high-tech zones have faced or are facing problems of poor 

industry, poor space, poor security and waste of resources. Some of them have even become the 

typical "problem area" in the process. It not only hinder the scientific and technological 

innovation activities of the high-tech zone, but also cause some negative social effects. In this 

regard, the government must adjust its thinking and change the previous phenomenon of 

focusing on output while considering the tension in the policy system to play a policy stimulus 

through the stakeholders in innovation policy so as to truly form a regional innovation system 

around the high-tech zones. 

 

Changzhou High-tech Zone was one of the first national high-tech zones approved by the 

State Council in November 1992. In April 2002, Changzhou New North Zone was established 

on the basis of High-tech Zone and the management of "two brands and one team" system. It 

currently administers 7 towns, 3 streets, a provincial economic development zone and a 

comprehensive bonded area with an area of 508.94 square kilometers and 689,800 permanent 

residents. Changzhou High-Tech Zone is located in the north of Changzhou Old City. It borders 

on the Yangtze River in the north, Shanghai-Nanjing Railway in the south, Jiangyin City in the 

east, and Danyang City and Yangzhong City in the west. It adjacent to Shanghai, Nanjing and 

Hangzhou with convenient traffic conditions. Although its local science and education resources 

are not enough, it can rely on the high-tech talent pool in Shanghai, Nanjing and Hangzhou to 

implement the scientific and technological innovation program. In recent years, Changzhou 
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High-tech Zone successively won the honorary titles of "Advanced Collective of National 20-

Year National High-tech Zone Construction", "Advanced Development Zone in Jiangsu 

Province " and "Most Competitive Development Zone in East China". The economic and social 

healthy and rapid development cannot be separated from the government for the coordination 

and co-construction of multi-stakeholder relations in Changzhou High-Tech Zone. 

 

This paper aims to emphatically analyze the innovation system of Changzhou High-Tech 

Zone from the perspective of stakeholders. Specifically, the following three questions will be 

answered. 

 

-How does Changzhou High-tech Zone innovation policies run? 

-Why do we think about stakeholders in building an innovation policies system? 

-How to use stakeholder theory to improve innovation policies of Changzhou High-Tech 

Zone? 

 

Methodology/ Approach: 

In this paper, we select innovation policies of Changzhou High-tech Zone as the research 

object and the stakeholder theory as a theoretical basis. As an institutional arrangement and rule 

design, innovation policies play an external guiding and encouraging role in the technological 

innovation activities of enterprises and occupies an important position in the innovation system. 

However, the existing research on innovation policies has some limitations. First, under the 

same situation of innovation policies, there may be obvious differences in the behavior of 

different enterprises. And different innovation policies may also lead to similar innovation in 

enterprise’s innovation. Therefore, there is a gap between policy objectives and policy effects. 

The second is that the existing research on innovation policy does not incorporate all kinds of 

innovation entities into the factors that affect the content of the policy, causing the 

enlightenment on policy content design is limited. In the context of innovation 3.0 paradigm, 

technological innovation is a common behavior of innovation networks composed of various 

stakeholders. The game, coordination and their competing level among stakeholders determine 

the performance of technological innovation. Therefore, on the one hand, the stakeholders in 

different innovation networks have heterogeneity in the composition and the content of the 

appeals, resulting in the differences in incentive effects between different enterprises in the 

innovation policies. On the other hand, the networking of technological innovation in enterprises 
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inevitably requires stakeholders' methods and perspectives in the process of researching 

innovation policies so that the design of innovation policy is in line with the content and 

structure characteristics of all stakeholders in the innovation network. 

 

Stakeholders are those individuals or groups that are relevant to the business goals. 

Stakeholder theory refers to the management activities of the managers of the enterprises in 

order to balance the interests of various stakeholders. Compared with the traditional shareholder 

supremacy, the theory holds that the development of any one company cannot be separated from 

the input or participation of all stakeholders. The enterprise pursues the overall interests of 

stakeholders, not just the interests of some subjects. For high-tech zones, stakeholders are no 

longer concerned about the strategic goals of a company, but the overall goal of regional 

development. It also includes a wider range of subjects. 

 

In order to explore the innovation system of Changzhou High-tech Zone in depth, this 

paper uses the field work and case method to conduct field research on Changzhou High-tech 

Zone to understand the innovation policy system of Changzhou High-tech Zone and find the 

tension between its policies. One of the important reasons for the tension in the innovation 

policy system is that the perspective of stakeholders is not introduced into the process of 

innovation policy. 

 

Key Literature Reviews: 

In 1984, Freeman published Strategic Management: A Methodology for Stakeholder 

Management that explicitly put forward a stakeholder management theory. In the 1990s, 

economists generally recognized that the impact of different types of stakeholders on business 

decisions, the contribution to business performance and the extent of their impact on the 

business were different, and therefore stakeholders need to be viewed from different 

perspectives. Different taxonomies produced different types of stakeholders. According to the 

existing research, the theory of stakeholder can be classified into three genres. 

Ogden&Watson(1999) thought that the normative stakeholder theory mainly provides the 

theoretical basis for the benefit that the enterprise can fulfill in fulfilling its social responsibility. 

Jones(1991)and Clarkson(1995) preferred descriptive stakeholder theory to analyze the reasons 

why firms need to focus their attention on stakeholders. Agle, Mitchell ， 

Sonnenfield(1999)advocated the instrumental stakeholder theory on identifying the actions an 
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organization should take to safeguard the well-being of its stakeholders. Johnson,G. and 

Scholes,K. (1999)came up with three stages for stakeholder management: identifying 

stakeholders, identifying the impact of stakeholders and analyzing their benefits and powers. 

They also classified stakeholders according to the two dimensions of power and interest, and 

classified them into four major categories, that were supportive, mixed, marginal and 

threatening. Based on the power and interests of each type of stakeholders proposed different 

corresponding management strategies. 

 

High-tech zones sprouted in the United States in the 1950s and spread to the whole world 

in the late 1970s. By the mid-to-late 1980s, with the tide of worldwide technological revolution 

and industrial restructuring, the construction of high-tech zones formed a worldwide boom. By 

1992, more than 800 hi-tech parks had been developed in the world. Since 1988, China 

approved the establishment of the first state-level high-tech industrial zone, the Beijing New 

Technology Industry Development Experimental Zone, after its approval by the State Council. 

After that, the high-tech zones around the country boomed. March 1991, the State Council 

approved the establishment of 26 state-level high-tech zones, and Changzhou High-tech Zone is 

one of them. Recalling China's high-tech zones’ development, it can be divided into three stages 

of development. The first phase was from 1991 to 1995, as a start-up phase. At this stage, high-

tech zones around the basic set up in the park, delineated the region, set up structures, planning 

and design, infrastructure and the establishment of service system stage. The second phase was 

from 1996 to 1998, which was the developing stage. At this stage, all high-tech zones were 

basically at the stage of summing up successful experiences, clearly defining ideas, improving 

service systems, expanding investment promotion, stabilizing policies and laws and increasing 

development efforts. The third phase was from 1999 to 2001, as an expanding the optimization 

phase. At this stage, all high-tech zones were expanding their space of development, looking for 

industries and market positioning, expanding entrepreneurial incubator functions, optimizing 

service system, upgrading regional image and creating distinctive characteristics of the zones. 

 

(Expected)Findings/Results: 

In this paper, case analysis is used to analyze the process of innovation policies of 

Changzhou High-Tech Zone from the perspective of stakeholders. The content of the study is 

based on three issues. How does Changzhou High-tech Zone innovation policies run? Why do 

we think about stakeholders in building an innovation policies system? How to use stakeholder 
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theory to improve innovation policies of Changzhou High-Tech Zone? 

The innovation policy system of Changzhou High-tech Zone consists of three levels, 

national innovation policies, Jiangsu Province’s innovation policies and Changzhou’s innovation 

policies. From the perspective of overall national conditions, China is a society characterized by 

government. To build an innovation-oriented science and technology zone, we must start with 

the building of an innovative government. It can be seen that the role of the government is 

valued in the innovation system. It is worth mentioning that it has played a significant and 

positive role in the government's practice of building an innovative science and technology zone, 

and has taken part in a wide range of practices and has accumulated considerable valuable 

experience. From the perspective of Jiangsu Province, since 2006, the government has held 

many meetings successively and promulgated the "Decision on Strengthening Independent 

Innovation Ability and Building Innovative Provinces", laying a policy foundation for scientific 

and technological innovation. Changzhou City, actively echoed the country's "building a 

national innovation-oriented science zone". The government promptly promulgated a series of 

relevant documents aimed at implementing the effective implementation of the policy guidelines 

and formulating a series of measures for implementation so as to provide enterprises with a 

more complete and complementary external policy environment for innovation and 

entrepreneurship. Although the governments at all levels have promulgated many innovation 

policies, they still cannot meet the needs of the development of Changzhou High-tech Zone. 

These problems are caused by the game of power, the limited rationality of the main body of 

policy supply and the lack of practicality of policies. In our opinion, a sound innovation policy 

system should meet some indicators, effectiveness, overallness, geography, diversity and 

foresight. 

 

In the context of the innovation 3.0 paradigm, the high-tech zone has formed a 

technological innovation network as a regional innovation system. We call these different actors 

in this network stakeholders. Each actor has his own interests, however, there is a close 

relationship between the actors. As the basic rule for maintaining this network, innovation 

policies need to reflect the demands of each stakeholder to promote the sound development of 

high-tech zones. Then, how does innovation policies reflect the demands of each stakeholder? 

We propose to consider the three main dimensions of the main body of policy formulation, 

policy development process and policy content. 

Research limitations/ Implications: 
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Innovative policies involve governance activities, so it is difficult to obtain objective and 

realistic data and information. Policy process is a black box. And how to open this black box is 

also one of the difficulties of this article. 

 

Key Words: 

Innovation policies, stakeholder, high-tech zone. 
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Abstract  

Purpose/ Research Question: Nowadays, the way of Internet Transportation is diversified in China. 

The rapid spread of personal mobile terminals and Internet infrastructure facilitates the development 

and evolution of the Internet transportation ecosystem. Internet transportation tools tend to 

customization which encourages the public to experience new ways, and the "Habitual Domain" of 

public transportation experience is constantly changing and expanding. This paper tries to make a 

definition of the nature of the Internet transportation: It's a decentralized operation mode of 

transportation tools, which is based on Internet and Internet of things, can be used to communicate 

and share information across individuals, across organizations and across platforms. It can be a 

business model for profit - making organizations in the Internet age and the Internet sharing 

economy. It can also be a business model for non - profit organizations to increase public welfare 

under the Internet sharing economy. The Internet travel is a specific form of sharing economy, in 

narrow sense, sharing economy is the sharing of idle resources, public and non-profit organization 

focusing on idle material resources released on the Internet platform with low cost, the role of the 

Internet and digital information is as carrier and media. Generally, the sharing economy includes both 

material resources and digital resources sharing. Especially, digital information has become the main 

body of the sharing economy, and it earns an important position with material resources, or even 

exceeds the position of material resources. Therefore based on the ecological innovation perspective 

of view the sharing economy in broad sense is sharing of digital information resources of the Internet 

economy, a new business model generated within need to have the ability to process and analyze 

huge digital information(Big Data), this type of business models for profit or non-profit organizations 

must firstly have the characteristics of Internet information enterprises, secondly the ability of 

accessing to material resources and human resources configuration, which is another important 

finding in this paper in studying Chinese sharing economy cases and the phenomenon of the 

Internet transportation business development.  Since China's sharing economy and its Internet 
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transportation business are new industries and new business models, this type of business mode 

must have common characteristics and specific characteristics of the industry. One of the main 

problems studied in this paper is to analyze the market type, ecological community, hierarchy of 

ecological community and value chain in the ecosystem of the new Internet sharing business mode. 

This paper tries to analyze the scope of the Internet sharing transportation industry in China's 

Internet sharing economy, the analysis of its characteristics and the evolution of the ecological 

community. It tries to analyze the composition and similarities and differences of the traditional value 

chain and the digital value chain in the Internet transportation industry. And further analysis of 

business model innovation and the creation of Internet transportation industry employment 

characteristics (hidden employment), discuss the lack of sustainability of its business model 

innovation, increment on social welfare by creating employment, the missing part of its innovation 

ecosystem and prediction of ecological community evolution, low efficiency and inefficiency appears 

in value chain of and its possible direction of improvement. 

Key Literature Reviews (About 3~5 papers): Scholars and researchers study the open 

innovation and commercial ecology. Freeman suggests that enterprises interact with customers, 

suppliers, governments, universities and other institutions to promote innovation(Freeman & Boeker, 

1984). Moore, based on cases such as APPLE and IBM, proposes a coevolutionary view of business 

ecology that enterprises are in an innovative environment that are both competitive and 

cooperative(Moore, 1993). Iansiti suggested that enterprises should set their own company strategy 

according to their niche, and the company's strategy should be adjusted with the change of 

ecological circle(Iansiti & Levien, 2004). Yun and Jeong analyzed the patents of four major cities in 

Korea, and found that the depth and breadth of open innovation also increased as the process of 

knowledge development in the cities continued to expand(Yun, Jeong & Yang, 2015). Yun studies the 

dynamics of OIES's open innovation economy and answers the question of economic growth after 

the capital economy, suggests it necessary to introduce a combination of technology, market and 

social structure to SMEs, start-ups and innovative economic development in open innovation 

economy(Yun, 2015). Yun, Won and Park establish conceptual models for the analysis and prediction 

of the dynamic effects of open innovation(Yun, Won & Park, 2016). Hence, Open Innovation 

promotes the healthy development of business ecology. 

  

Design/ Methodology/ Approach: From the perspective of innovation ecology, this paper mainly 

adopts research ideas and methods of innovation ecosystem, sharing economy and business mode 

innovation, and adopts the grounded theory, interpretation method, case study and other branches 

in qualitative analysis. 

(Expected) Findings/Results: The main point of this paper is based on the innovation ecology and 
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the theory of business model innovation in the Internet sharing economy, proposes that a) Through 

the observation and analysis of qualitative methods, startups in the industry encounter severe 

challenges in operating profit and cash flow, profit model of start-up companies is unclear and ways 

of management is in confusion, Under life cycle theory, the development stage of China internet 

transportation industry is still in the first stage----entrance period; b) From an ecological perspective, 

it is found that the cross communities and individuals in the industry are in a weak synergy state. 

The observation results (external representation) of this state show the coexistence of sudden and 

high frequency with hot spots and conflicts, that is, the vicious competition occurs in current Chinese 

Internet transportation industry in sharing economy (e.g. price war, subsidy & red pack war, dense 

war, scale war and undermining behavior), lack of supervision (resources allocation and supervision, , 

supervision of public user information safety, supervision of corporate social responsibility, road 

traffic and transportation safety supervision, law enforcement of violence, etc.), the lack of corporate 

culture and strategy (start-up mission, objectives, values, occupation morality, regulations, etc.); c) 

Although the public is the largest group that enjoys convenience brought by Internet transportation, 

emerging business model of Internet transportation caters to public needs, identifies market 

segments. However, the public has little impact on the internal management of Internet travel start-

ups. It is urgent to solve the problem of exploring and matching the management model under the 

emerging business model. d) During the study, it is found there are certain management models and 

corporate culture of benchmarking enterprises that should be used for reference. The forward-

looking design and planning of Internet transportation products can reduce the cost of iteration. A 

well-constructed corporate culture embraces Internet transportation start-ups of organizational 

resilience/flexibility, to some extent replaces the internal system with rigid characteristics, and the 

construction of a strong corporate culture can help the Internet transportation start-up companies 

more easily adapt to the external environment in industries of high frequency variation changes in 

sharing economy. 

Research limitations/ Implications: Contents 

 

Keywords: Sharing Economy; Innovation Ecology; Organizational Resilience; Flexibility; Government 

Intervene 
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Abstract  

 

Purpose/ Research Question: In this paper, some raising issues in the field of scheduling are 

introduced. Although there are many problems in terms of planning, scheduling and dispatching, 

three types of problems, transportation of lots between manufacturing lines, management of urgent 

jobs, workload balancing among areas and processing lots with the specific condition, respectively, 

are introduced. In this paper, we focus on the scheduling system in the ear of the 4th industrial 

revolution. In terms of the open innovation, the innovative production scheduling can be defined as 

the one used by using internet of thing, cyber-physical system, Big data, and mobile computing. 

Under this environment, one of the most important thing is to develop scheduling system for the 

quality, cost, delivery and flexibility.  

 

Key Literature Reviews (About 3~5 papers): The necessities and importance of sustainability and 

open innovation are growing in over the world currently (Yun, 2015; Lara et al., 2016; Yun et al., 2016). 

In a conventional planning and scheduling system of fabrications, plan for production of lots, which 

are basic products for manufacturing, is performed as following. First, considering quantities of 

production forecast, customers' orders and work-in-process, the department of planning determines 

the daily output and input quantities of each product type for several months. Here, this procedure is 

called as production planning. With the result of production planning, lots are released to the 

manufacturing line and are started to be produced.  
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Design/ Methodology/ Approach: we introduce some currently raising scheduling issues as size of 

product manufacturing lines increases, types of product to be produced become various and process 

recipes are more complicated. Three types of problems, which are transportation of lots between 

manufacturing lines, management of urgent jobs and workload balancing among areas, respectively, 

are discussed here. Advanced scheduling in manufacturing systems and a concept of line level 

scheduling is suggested and its detailed design and strategy are shown.  

 

(Expected) Findings/Results: To solve those problems above, it might be necessary to look situation 

of whole manufacturing lines simultaneously and develop appropriate methods. For example, to 

transport lots from a line to another line, it is required to check the workload and status of machines 

in other manufacturing lines Also, to control progress of urgent lots and balancing workloads, 

schedules on the several downstream areas should be obtained and estimation of arrival time and 

completion time of each considered lots should be computed. That is, one may need to integrate 

schedulers of each area or devise overall scheduler which handles data from each area. Here, we call 

this concept of scheduling as line-level scheduling. That is, the current scheduling system which only 

covers each area should be changed to the one which covers the manufacturing line. From now, this 

new scheduling system is called a line-level scheduler. To differentiate line level scheduler from the 

existing scheduling system, scheduling system for an area is denoted as an area level scheduler in 

this research. 

 

Research limitations/ Implications: It can be summarized that the expected benefits resulted from 

our researches as follows. First of all, using line level scheduling might increase the throughput and 

the utilization of the machines. Second, confidence of the company can be raised up by controlling 

urgent lots. That is, since managers can control progressive of the specific lots by using progress 

control ling of urgent orders module of line level scheduling, they can quote the dates of completion 

times of the customers' urgent lots to them. Finally, since we can estimate current workload on each 

area, managerial flexibility can be increased. In other words, operators in the manufacturing line can 

see the estimated workload level through the monitors and can prepare for their works such as setup 

in advance.   

 

Keywords: fourth industrial revolution, scheduling, manufacturing execution system, advanced 

planning and scheduling  
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<Abstracts> 

First of all, Lee MinHwa proposed to Yun a kind of summit about 4th industrial revolution. Next, 
Yun and Zhao select 4 questions as follows. 

1) How can we define the Fourth Industrial Revolution? 
2) How can we respond to the Fourth Industrial Revolution in terms of institutions? 
3) How can we respond to the Fourth Industrial Revolution in terms of technology? 
4) How can we respond to the Fourth Industrial Revolution in terms of firm innovation and start-up strategy? 
Third , Yun and Zhao invite 9 worldwide scholars who have creative thinking about the 4th industrial revolution, 
who are Andreas Pyka, Giovanni Schiuma, Fumio Kodama, Min-Ren Yan, KyungBae Park, MinHwa Lee, 
HangSik Park, KwangHo Jung, and SamYoul Lee. 

Fourth, Yun and Zhao sent 4 questionnaire to these 9 questions and organized open round table. Fifth, 
at the round table, we discussed as follows in addition to professor Jun’s great discussion. 
 

<Keywords> the 4th industrial revolution, new combination, open innovation, dynamics 
 

a) How can we define the Fourth Industrial Revolution? 
 
 
1-1. JinHyo Joseph Yun 

The Fourth Industrial Revolution stirs up various controversies. The starting point of such disputes is the question, 
“Is there a revolution worth being called the Fourth Industrial Revolution?” The use of new concepts in languages 
is defined by the definiteness of meaning and order (Ströker, 1977, p. 143). Depending on the availability of the 
establishment of the meaning of the description of the Fourth Industrial Revolution and the order of its 
composition, we can tell whether we can introduce its concept. Triggering the controversies on the Fourth 
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Industrial Revolution provides the basis for estimating the definiteness of the meaning and order of the concept. 

According to the World Economic Forum, the Fourth Industrial Revolution has progressed since the start 
of the 21st century. It is a revolutionary change characterized by the ubiquitous and mobile Internet; cheaper, 
smaller, and stronger sensors; and artificial and machine learning (Schwab, 2017, p. 25). The concept of the Fourth 
Industrial Revolution is defined as the revolutionary change based on diverse latest technologies. Such definition 
does not uniformly describe the technical paradigm. 

With the rapid spread of IT, the Collaborative Commons society from the competition-based capitalism is defined 
as the Third Industrial Revolution era or the zero marginal cost society (Rifkin, 2011, 2014, p. 12). The Third 
Industrial Revolution focuses on the paradigm shift from the conventional fossil fuel–based society to the 
renewable energy– or alternative energy–based society. However, the zero marginal cost society concentrates on 
the absence of the typical increasing marginal cost, which is caused by the spread of the latest IT such as the 
Internet of Things and the 3-D printer. Both describe the same phenomenon but their focuses are different. 

Meanwhile, according to Gordon, who analyzed the 100-year American economic revolution, the IT-based 
revolution after the 1970s is defined as the Third Industrial Revolution. He analyzed that this age of revolution 
accelerated inequality despite the technological revolution and did not particularly stimulate economic progress 
except for a short period of growth of about 10 years in the 1990s. Thus, this revolution could not be compared to 
the Second Industrial Revolution, which is based on combustion engines, from the 1920s to the 1970s (Gordon, 
2016, p. 801). In addition, he stated that the era after the Third Industrial Revolution in which 21st-century IT 
spread across all industries would not achieve the economic performance of a special technical revolution due to 
the acceleration of inequality. He constantly pointed out that, in case of the success of the Second Industrial 
Revolution, the performance of technological innovation spread across all economic societies, thanks to the 
reduction of working hours and the increase in wages, which were triggered by President Roosevelt’s New Deal 
Policy, and that the performance of a genuine innovation was achieved (Gordon, 2016, p. 235). 

According to the Industry 4.0 concept, the Fourth Industrial Revolution dawned through the use of cyber- 
physical systems, (CPS) and the Internet of Things (IOT) and services (Jazdi, 2014). Industry 4.0 cannot be 
defined well but includes the following: smart factory, cyber-physical systems, self-organization, new systems in 
distribution and procurement, new systems in the development of products and services, adaptation to human 
needs, and corporate social responsibility (Lasi, Fettke, Kemper, Feld, & Hoffmann, 2014). 

Finally, the Fourth Industrial Revolution can be defined as the revolutionary change that occurs when IT 
proliferates in all industries, that is, the primary, secondary, and tertiary industries. In other words, it is a result of 
the horizontal expansion process of IT. Therefore, the Fourth Industrial Revolution features the creative 
connection between technology and the market in all industries based on IT, that is, the creative and open 
combination between technology and the market through open innovation, or the open business model–based 
growth (Yun, 2017, p. 154). However, the characteristics of the Fourth Industrial Revolution can be completely 
defined only when technical innovation is combined with institutional innovation like the Second Industrial 
Revolution. 
 
 
1-2. Andreas Pyka 

We are currently facing a period in which a set of major technological disruptions are already visible: (i) There is 
an amalgamation (technology fusion (Kodama, 1992)) between artificial intelligence and robotics which will 
generate completely new production processes in manufacturing and services with lower resource intensity 
(basically labor). (ii) Digitalization technologies will enter massively all sectors and will generate new services 
and a closer interaction with customers. Again the efficiency will be affected positively and many physical 
products will be displaced by digital products (e.g. newspapers become digital, transport services are no longer 
required with data transfer and 3D-printing technologies etc.). (iii) New bio-based materials and energy sources 
will replace oil-based material and energy sources (Pyka, 2017). The so-called knowledge-based bioeconomy is 
required to return to a sustainable development path. And (iv) consumers will play an important role in the 4th 
industrial revolution because in particular digitalization technologies will allow for an evolution of a sharing 
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economy (e.g. concerning mobility, food, tools, etc.). 

The combined effect will massively change local, regional, national and international economic structures. New 
industries will emerge and old ones will disappear (Saviotti and Pyka, 2004). Labor markets will be challenged by 
large shortages of particular competences and simultaneously by an abundancy of competences which are no 
longer required. 
 
 
1-3. Giovanni Schiuma 

Different interchangeable labels have been coined and used to describe the innovations of today’s new 
socioeconomic era, such as Digital Age, the Fourth Industrial Revolution, the Internet of Things/Everything, or 
the Industrial Internet. In particular, in the last years, the notion of the Fourth Industrial Revolution has been 
proposed by the World Economic Forum to sign the drastic and accelerated development of technologies and their 
impact on society at large. 

My view of the 4th industrial revolution is that it is about the development and application of techno-human smart 
systems capable of improving the efficiency and productivity of production systems as well as to support a general 
improvement of the quality of life of people and community(Schiuma, 2017). In this view, the key feature of the 
4th industrial revolution is the combination and integration of advanced digital-based and intelligent-based 
machines and platforms with the organic and dynamic nature distinguishing human being. The 4th industrial 
revolution is about the development, deployment, and exploitation of holistic smart systems that integrate 
technology, humanity, and biology so that they can deal with old and new socio-economic and environmental 
challenges taking into account the specific characteristics of the context at the hand. 

Two main drivers of the 4th industrial revolution can be recognized, on the one hand, the development of industries 
from the pre- to the post- Fordism era, and on the other hand, the development of the internet or ‘digital world’, 
i.e. all applications and infrastructures related to the Web. The manifestations of this combination define the 
technology landscape of the 4th industrial revolution, including key dimensions such as: Connectivity; Big Data; 
Automatization; Intelligent Agents, Robotics; Machine Learning; Artificial Intelligence; Blokchain; Sensors; 
Virtuality; 3D printing; and Augmented reality. Independently from the adopted ontology and terminology, the 
4th Industrial Revolution represents a shift of paradigm with a new wave of innovations characterized by the 
digitization of business, society and our lives. These innovations will increasingly transform how organizations 
and institutions do their businesses, operate their productions, and impact on society and make their ecological 
footprint as well as how people live their lives. 
 
 
1-4. Fumio Kodama 

I understand that the 4th industrial revolution is essentially equivalent to IoT (Internet of Things) 
evolution(Kodama & Shibata, 2017). It is defined as a global infrastructure for the information society, enabling 
advanced services by interconnecting (physical and virtual) things based on existing and evolving interoperable 
information and communication technologies. All the items which can be imagined in terms of the 4th industrial 
revolution have their bases on all the technologies required for manufacturing and implementations of IoT 
evolution. In other words, unless all the IoT-related technologies are developed and implemented, all the 
possibilities mentioned and discussed on the 4th industrial revolution, do not become a reality. 
 
 
1-5. Min-Ren Yan 

The 4th industrial revolution can be recognized as the advancement from simple digitization to innovation based 
on combinations of technologies enabling companies to innovate their business models, including manufacturing 
and service engineering. The revolution has the potential to improve economic development and the quality of our 
life. Furthermore, it will inevitably lead to new job creation, social innovation, and product innovation. 
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Since the 4th industrial revolution has the impacts on business models, it could reshape the customer expectations,
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the quality of product and service, open and collaborative innovation, and the organizational forms to deliver 
values. Job specifications and professional competency in different innovative business models should be evolved 
through the developments. 

While new technologies and platforms are increasingly enabling citizens to engage with governments, 
governments are facing pressure to adjust their system to public engagement and policymaking. New technologies 
make the redistribution and decentralization of power possible. The technological developments also make 
impacts on individuals, such as our sense of privacy, our consumption patterns, our career developments, our time 
to work and leisure, social networks and relationships. The impacts could be bounded by our imagination, while 
disruptive applications are possible. 
 
 
1-6. Kyung-Bae Park 

(Definition) ‘Emergence of Disruptive New Combinations between Technology and Market’ 

Traditionally, there was a strong connection between a specific technology and a specific market. As example, 
information technology was usually for electronics industry such as TV, computer, phone and so on. And, 
mechanics was for automobile industry. IT had not much with automobile industry, and mechanics had not much 
with electronics. In same sense, technologies were separated each other, and markets were separated each other 
also. Information technology and mechanics were somewhat separated from each other, and electronics and 
automobile were separated each other also. 

Now, such separations are disappearing disruptively and very rapidly. Technologies and markets are combined 
each other very fast, unexpectedly. The disruptive new combinations between technologies and markets are mostly 
powered by advancement in information technology such as artificial intelligence, big data and so on. 

But, involvement of IT is not most essential part of the innovation. Without IT, such a disruptive new 
recombination can also arise between technologies and markets. The most important is ‘Emergence’ of disruptive 
new combination between technologies and markets itself. Emergence means new combinations are voluntary, 
unexpected, and uncontrollable ones. We want to expect them, but it is very hard because the new combinations 
are emerging. They are voluntary and unforeseeable in nature. Nobody can expect and control the concrete 
directions and aspects of the new combinations between technologies and markets. 
 
 
1-7. MinHwa Lee 

“Self organization of real and virtual world for human being” Self organization process consists of 1) digital 
transformation from real world to virtual world 2) optimization by AI based on big data 3) analog transformation 
of optimized estimation from virtual world to real world. In this process, step 1 is identical with 3rd revolution. 
But step 3 makes major difference from 3rd revolution. 

My definition of industrial revolution is ‘co-evolution between human desire and technology innovation like 
Figure 1. 

i.e 1st revolution ; Physiological need and mechanical technology 

2nd revolution; safety need and electric technology 

3rd revolution; social need and information technology 4th 

revolution; esteem need and intelligence technology 
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Figure 1. The relation hypothesis between Maslow’s hierarchy of needs, and the evolution of industrial revolution 
 
 
1-8. HangSik Park 

I would like to define the 4th industrial revolution as the Super Disruptive Innovation which is more powerful 
than the Disruptive Innovation claimed by professor Christensen in 1997. Disruptive Innovation is the oppositive 
concept of Sustaining Innovation. It is to fulfill the need of the new customers with differentiated elements, which is 
totally different from the previous main market, making it possible to a new market or niche market. This 
revolution is expected to have an unexpected effect for the human beings, as it overgoes the market functions of 
the original disruptive innovation. 

This is not the first time that those aspects have been noticed. Its various effects have also been spotted on many 
aspects by Klasu Schwab at the 2016 Davos Forum. For the business, it is expected to provide new form of 
manipulation model, innovation, improvement in quality, and so on. However, in the society, it might increase the 
inequality, the collapse of the middle class, the polarization of social power, and the possibility of reorganization 
in the roles of the government and global system. Also, each individual might get into confusion in settling his 
identity and morality. 
 
 
1-9. DongKyu Won 

Future society by the Fourth Industrial Revolution is expected to be a new change that we will experience for the 
first time. In this regard, it is necessary to develop logic to cope with the emerging social issues such as 
productivity, jobs, quality of life, and social and ethical problems. In general, technological innovation and 
industry-based revolution are very different. The former is a very short term in the nature of technology and the 
latter is a long term concept that transcends centuries. Of course, depending on the point of view and field of study, 
the first industrial revolution is the start of steam-powered machinery, and the second industrial revolution is the 
point of factory automation that began with the use of electricity. The common point of these first and second 
industrial revolutions is that modernization of mankind has been achieved by increasing efficiency or productivity 
of physical space for the use of labor, capital and land, which are the three elements of existing production. On 
the other hand, the third industrial revolution can be traced to the use of computers and the networking of 
computers to expand human activity from existing physical space to cyberspace. 

Then, what is the fourth industrial revolution? Technically, it is possible to utilize production factors different from 
those of the industrial revolution such as Internet (IoT), Big Data (New Capital), AI, and Block Chain (trust). It can be 
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defined as an intelligent revolution of the industry characterized by continuous short-term innovation with different 
levels of speed, scope, depth and trust. In other words, if the first and second industrial revolution had modernized 
the physical space, and the third industrial revolution had revolutionized the modernization in the cyberspace, the 
fourth industrial revolution brought about a fusion of physical space and cyberspace. In particular, the characteristics 
of the fourth industrial revolution, called the hyper-connected society, are somewhat different from those of the 
connected society of the IT-based the third industrial revolution. 

In the traditional information age, information technology has acted as an adhesive between different disciplines 
or technologies. But with the introduction of artificial intelligence, the separation of intelligence and recognition 
and the fusion of virtual space and actual space were achieved. The first and second industrial revolutions 
constitute a centralized network, and the third industrial revolution constitutes a decentralized network in which 
powerful hubs are dispersed. On the other hand, the Fourth Industrial Revolution constitutes a distributed network 
in which all connection points have equal power like figure 2. In other words, society is becoming more and more 
closely connected with the interaction of many stakeholders and environmental change, and the danger is 
becoming increasingly sociable because there are too many contacts between environment and environment. From a 
market perspective, the size of the market grows, and the product is a multi-product society that is personalized. 
 

Figure 2. Industrial Revolution and Network Relationship 
 

1-10. KwangHo Jung 

There are numerous definitions about the fourth industrial revolution. They include advanced manufacturing 
partnership 2.0(USA), industrie 4.0 platform(Germany) revitalization/robotics strategy(Japan), and manufacturing 
innovation 3.0(South Korea). These definitions discuss various issues regarding what the fourth industrial 
revolution are and how to cope them (Blanchet et al., 2014; Hermann et al., 2016; Pfeiffer, 2017; Schwab, 2017). 
These definitions discuss the impact of the fourth industrial revolution in terms of (1) added value and 
competitiveness, (2) footprint and new business models, (3) digital start-ups and ecosystems, (4)employee 
satisfaction at work, (5) sustainability and image. In other words, they focus on (1) employment ecosystem to 
create high quality jobs and global competitiveness, (2) revitalization and digitalization of all industries, and (3) 
digitalization of daily workplace and community activities, and (4) cultural and social transformation through 
digital interactions among machines, internet of things, and humans. We need a critical evaluation what these 
transformations and disruptive processes means for our life and workplace. It is necessary to apply a political- 
economic and sociological approach for a critical redefinition of these revolutionary processes(Wajcman, 2017). 
 
 
1-11. SamYoul Lee 

There are fierce discussion on the definition of the 4th industrial revolution. Even some academics criticize that 
the 4th industrial revolution exists and it is one way of marketing by consulting companies. They point out that 
the term of the 4th industrial revolution is mainly used in Korea different from other countries. Therefore, it is not a 
global phenomenon but an isolated case in Korea. However, there are various studies which contradict the 
criticism. People in favor of the 4th industrial revolution argues that hyper-connectivity, artificial intelligence, 
automation have made disruptive changes in diverse industries. I agree with them that the 4th industrial revolution 
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is currently progressing but my definition differs in details. I define it as “the broad changes in industries as well 
as society which is affected by the disruptive technological changes in artificial intelligence, automation, and 
hyper-connectivity. It can be called as “the 4th industrial revolution” or “the continuation of ICT revolution.” The 
naming itself is not that important to me as long as the naming points out the severity of the disruptive change we 
humans have never experienced before. 
 
 

b) How can we respond to the Fourth Industrial Revolution in terms of institutions? 
 
 
2-1. JinHyo Joseph Yun 

The Fourth Industrial Revolution stimulates the open connection, that is, open innovation, between technology 
and the market, while IT spreads across primary, secondary, and tertiary industries, as well as a dynamic new 
combination between technology, the market, and the society. In other words, as the Fourth Industrial Revolution 
is under way, the width and speed of open innovation, and the emergence of a new combination business model 
exponentially increase. The institutional system that can accept the wide range and rapid speed of such change is 
the key of the institutional response to the Fourth Industrial Revolution. 

First, the fluidity of capital should be improved. Schumpeter focuses on the promotion of a new combination by 
entrepreneurs and the fluidity of capital that can stimulate such combination for the success of the Second Industrial 
Revolution (Schumpeter, 1934, pp. 66, 95, 105). Alternatively, we need to strengthen the width and depth of 
crowdfunding (Ordanini, Miceli, Pizzetti, & Parasuraman, 2011). With the increase in crowdfunding, the activation 
of entrepreneurs coming from workers, created through major users or customer co-creation rather than 
capitalists, needs to actually separate capital from capitalists. That will be the key institutional base of the 
exponential increase in cases of new combination. 

Second, systems should be secured to significantly strengthen the entrepreneurial role of the nation such as the 
installation and reinforcement of a national investment bank (Mazzucato, 2015, p. 179). It is national 
entrepreneurship that recovers the dynamics that have disappeared because of the emergence of individual 
entrepreneurs, big business–based entrepreneurs, and social closure, and supplements or substitutes 
entrepreneurship, which is basically not enough in the market (Mazzucato, 2015; Sehumpeter, 1942, p. 131). It 
requires the institutionalization of the role and function of the entrepreneurial state that intensively and directly 
invests in fields whose social values are high but not immediately shown such as renewable energy; social 
innovation; senior citizen welfare; environmental risks; and the resolution of the disparities among ages, regions, 
and classes. 

Third, wages need to be increased by significantly reducing working hours and allotting money in social 
economy. The Second Industrial Revolution was recognized as the completion of the innovation of the internal 
combustion engine through the institutional advancement of the eight-hour workday and wage increase. In the 
Fourth Industrial Revolution, productivity will significantly increase due to the innovative new combination 
between technology and the market. The performance of improved productivity should be sufficiently distributed 
to workers as well as capitalists to continue the Fourth Industrial Revolution. In addition, a significant increase in 
the investment of the nation based on taxation in the economic area, where social values exist beyond the market 
area—such as aging, environment, and renewable energy—is created, that is, the social economy, and the rise in 
big company donation–based investment to additionally create national income will become a new sustainable 
growth engine by strengthening the distribution of the performance of the Fourth Industrial Innovation. 

Fourth, the national taxation structure and description should be significantly changed. The Fourth Industrial 
Revolution will inevitably accelerate the concentration on large companies and capital geometrically. The reason 
is that the exponential centralization of capital through the network economic effect and the platform economic 
effect is predicted. Thus, the nation makes efforts to distribute income by significantly increasing the corporate 
tax and the wealth tax by at least 50% to resolve the inequality that has worsened, revitalize the household 
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consumption expenditure that has decreased, and continuously secure an active economic presence. 

Fifth, the institutional system should be significantly strengthened to secure the safety of the Fourth Industrial 
Revolution, contrasting with the systems for the safety of the internal combustion engine based on the Second 
Industrial Revolution such as automobile safety, airplane safety, and power grid. The Third Industrial Revolution, 
that is, IT-based vertical revolution, has only institutional safety problems such as privacy. However, the Fourth 
Industrial Revolution needs similar or much more diverse safety systems compared to those of the Second 
Industrial Revolution. As IT is applied to almost all industries, such as traffic regulation for autonomous cars; the 
scope and method of information concentration for artificial intelligence; the scope, method, and standard of human 
activities to respond to intelligent robots; and the standard and scope of smart health care, the standards of new 
risks and safety issues should be established. 
 
 
2-2. Andreas Pyka 

Technological uncertainty in the transformation caused by the 4th industrial revolution is dominant. Therefore, 
traditional optimization technologies cannot be applied in a process which has to be characterized as experimental 
(Carlsson and Eliasson, 1994). This holds for economic and firm policy as well as for decisions on the financial 
markets (Hanusch and Pyka, 2007). 

Economic policy and innovation policy need an open (future-oriented) design and instruments focusing on 
entrepreneurship will become most important (what Gunnar Eliasson (1990) is calling the experimental organized 
economy). 

The 4th industrial revolution is heavily knowledge-based and requires massively new competences. Therefore, 
education policies are of utmost importance. Education systems need to react quickly on developments in the 
knowledge space, they need to be re-designed to allow for life-long learning. 

Due to the disruptions, which will become very visible on the labor market also fiscal policy needs strong reforms. 
So far, almost all economies tax labor. With massively increasing unemployment due to robots and artificial 
intelligence the tax bases are eroded and hinder the adaptation of the required (knowledge) infrastructure for the 
4th industrial revolution. Therefore, productivity has to become the basis for taxes (e.g. machine taxes, profit taxes 
etc.) to avoid growing income inequalities and social unrest. 

Social resilience and creativity are spurred by the introduction of an unconditional basic income. 
 
 
2-3. Giovanni Schiuma 

The 4th industrial revolution, particularly, from an institutional point of view is bringing opportunities and 
challenges. The opportunities are related to the possibility of gains in efficiency and productivity that will open 
new markets and drive economic growth. At the same time, the revolution poses challenges that are related to 
possible greater inequality, particularly in its potential to disrupt labor markets. The greater benefit is that the 4th 
industrial revolution has the capacity to enhance the people’s quality of life, letting people work less and better, 
and have their wants and needs better met by more efficient and productive productions systems and digital 
platforms. Everything that can be digitized and automated will be embedded into intelligent machines and, 
fundamentally, those jobs that are based on codified knowledge or codifiable knowledge will be performed by 
robots. As result, all routine based jobs will disappear and the role of people within organizations will be 
increasingly related to exercise auditing activities and, most importantly, innovative and critical thinking. 

Taking into account the above, in order to respond to the 4th industrial revolution in the institution it is important 
to point out that the waves of innovation that the new paradigm will bring entail the development, deployment, 
and exploitation of technologies, but their initiation and growth are strongly affected by the creative characteristics 
of organizations. Indeed, at the center of the creation and growth of any technological solution, there is always the 
aspirations, curiosity, creativity, competence, and passion of people who have imagined, prototyped and tested a 
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technology. Institutions need to acknowledge that successful organisations of the 4th industrial revolution will be 
those that recognise that as much as they have to become more technologically advanced, they need also to 
recognise the centrality of people in the organisational life and that the most human-based distinguishing factors 
will increase their importance as key value drivers affecting the creation and delivery of value. 

Therefore, the response of the institutions has to consider at the same time, on the one hand, the support of the 
adoption and experimentation of new technologies in order to increase the technology capacity of organisations 
and, on the other hand, the implementation of people development strategies aim to make organisations more 
creative and resilient. For this reason, the institution will need to put in place policies that can foster organizations 
to adopt two mains strategies: a strategy to govern the techno-digital transformation and a strategy to support 
leadership and people development capacity. The first is about adopting and experimenting technologies. The 
second is about focusing on six key value drivers: experience, emotions, energy, ethics, environment, and 
engagement. 
 
 
2-4. Fumio Kodama 

The process of IoT innovation is cumulative in technology, and value-additive in business. And its intrinsic 
implication is the continuity in change. Therefore, the most important capability of institutions is the ability of 
being flexible, being cautious, and being alert. As to the society, the mobility of workforces is critical and an 
absolute necessity in absorbing the fruits of the 4th industrial revolution. As to the individual organization, the 
ability of implementing the relocation of the workforces is the decisive factor for the organization to survive and 
grow. In terms of knowledge management is concerned, the college and professional education system should be 
re-organized fundamentally. The so-called interdisciplinary education is not sufficient, but the systematic and 
well-organized knowledge system suitable to the 4th industrial revolution should be newly developed. For the 
implementation, the existing institutions of training and education of engineers and professional managers might 
need a comprehensive re-organization of existing institutions into a new system which can accommodate the 4th 
industrial revolution. 
 
 
2-5. Min-Ren Yan 
 
 
 
For many countries, one of the major driving forces for the success of industrial revolution could be referred to 
the dedicated governmental organizations and responsibilities. Governmental policy is critical to facilitate an eco- 
innovation system and effective industrial clusters, while the following directions could be a response to the 4th 
industrial revolution: 
 

1. Upgrading industry integrations of research & development, design thinking, service, marketing, and 
manufacturing for higher added values. 

2. 2Strengthening the linkages between academia-industry and collaborations for industrial development. 
3. Improving the smart industrial supply chain ecosystem. 
4. Facilitate start-up business by various platforms. 
5. Enhancing the developments of self-sustainable product and service. 
6. Enhancing the professional competency of critical technology. 
7. Establishment of government-led standards and common infrastructure for technology development. 
8. Technological and vocational training and talent development system, including design and business 

development competency. 
9. Public policy, funding, incubation, accelerator, and tax benefit system. 
10. Structural policy initiatives and incentives to ensure appropriate resources and employment can be 

supportive to the talent development. 
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Educational institutions should also create mechanisms to reinvestigate the teaching and learning objectives of 
courses designed in schools and highlight the technological changes and their impacts on the industrial 
applications and life. Technology can help to facilitate the effectiveness of teaching and learning, such as, e- 
learning system, enabling sharing of knowledge, best practices, and classroom experiences, cross-disciplinary 
learning between diverse geographies. 
 
For technical and vocational training system, private sector could help to organize work-based learning for 
students and promote careers through public campaigns, vocational tracks in education, and investments in 
technical and vocational training systems. 
 
 

2-6. KyungBae Park 

The Way to respond to the 4th Industrial Revolution in Job creation, Social Innovation, and Product Innovation 
are Disruptive Emergence and Flexible Focusing. Because it is very hard to expect and control the concrete 
directions and aspects of the disruptive new combination between technologies and markets, the best way of 
responding to the revolution is having and keeping flexibility in acquiring of necessary capabilities to respond the 
revolution. A nation can keep its necessary flexibility by widely opening up free grounds for new businesses that 
has been started from the 4th industrial revolution. ‘Business Model’ promotion and deregulation is the way to 
keeping a nation’s flexibility to the revolution. Business Model is not technology itself, but it is an idea how to 
newly connect technologies and markets. The importance of Business Model will be getting important and 
important in the era of 4th industrial revolution because the basic character of the revolution is new combination 
between technologies and markets. Without proper Business Model, innovations from 4th Industrial revolution 
could not be fueled, and could not grow further. 

If the government is afraid of unexpected possible hazards from entirely new business and new business model, it 
will be better for the government to make the business model free first, and then to regulate it later based on actual 
hazards occurrence. If the government choose to regulate first and then to make BM free later, the possibility of new 
BM may be lost, and the initiative of the new BM and new innovations will goes to other competing countries. 
 
 
2-7. MinHwa Lee 

Make necessary action for self organization of each institution. Transform time, space and human in real world 
into Big data in virtual world. Then AI can provide estimation and customization using Big data. The 4th industrial 
revolution in technology takes the results out to real world by analog transformation like figure 3. In this process, 
big data becomes the most important asset of initiations, because AI becomes commodity. But please remember 
that investigation of human desire is the most important fact for future business. 
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Figure 3. The 4th industrial revolution dynamics model 
 
 
2-8. HangSik Park 

In general, business works the best in free market where is no man-made restriction. So, it is best recommended to 
reduce regulation and intervention at upmost to accelerate the industrial competitiveness. The industrial 
environment changes by the deregulation wave in America`s communication and aviation industry researched by 
Lee & Olson in 2010 are the good examples for this. 

Also, it is required to have new expansion in manpower human resources. In the 20th century business 
management, the cost in human labor was considered as a something that should be reduced. However, it is the 
story of the past. In the 21th Global century, the manpower human resource is the key for success, as the future 
management is required to have understanding and research on members’ strength, interests, and knowledge.(Park, 
2017) Thus, in the 4th Industrial Revolution where we will face tons of new technologies and products, the reform 
of education to improve sensitivity, creativity and communication. In addition, the importance of the mutual 
understanding between the scientists and the public will come into the picture. The changes of the new technology 
might put individuals in chaos into forming their identity, morality, ethics and relationships. So, the scientists 
should focus on forming trust of the public, not on the short term benefits, as the Stem Cell research had showed. 
 
 
2.9. DongKyu Won 

Is there a strategy to actively respond to the society in which these new changes are expected? 
 
The first strategy is to secure trust first. This is also a precondition for securing the permanence of numerous 
relationships. And what is needed for confidence is a strategy for decision making. Insight is more important than 
predictions because of the high complexity of connections in the 4th Industrial Revolution. Insight is a glance that 
seeks the essence of the problem. It should be based on understanding the principle and order, focusing on the 
nature rather than speed. However, our society could add confusion to the Fourth Industrial Revolution because of 
those who want to hide the essence of the problem and those who want to change the essence. Therefore, it is 
difficult to secure the wisdom of insight only by personal change, and the world must become transparent first. In 
conclusion, the 4th Industrial Revolution era should show insight into cooperation with technology as a companion 
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based on trust and transparency, not technology as existing means. 
 

2-10.KwangHo Jung 

There are many institutional aspects because the fourth industrial revolution is reshuffling the economic, social 
and industrial sphere in terms of virtual factories, automated flows, smart machines, and the cyber-production 
system (Berger, 2016). These effects cover from individual life, firm level business strategy, and public policy 
areas(Valenduc & Vendramin, 2017). Further we need to consider what institutional implications come from these 
micro and macro level challenges. We are facing a new era of real-time Internet-based communication and 
collaboration among smart devices, smart systems, smart organizations, and humans(Colombo et al., 2017). 
Government and civil society should collaborate and design together a future sustainable job ecosystem 
corresponding to the fourth industrial revolution (Arntz, et al., 2016). In addition, digital literacy is getting more 
and more important and the divide of the literacy should generate a divide of various outcomes from the fourth 
industrial revolution. 
 
 
2-11.SamYoul Lee 

We need to decide whether we will lead the change or we will be passive recipients of those changes. Especially 
since Korean economy is quite dependent on trade and has a relative competitiveness in electronics industry, we 
are in a good position to lead the change. Therefore, instead of waiting for real changes to come, Korean 
government needs to design a strategic plan with universities and firms. For establishing the strategy, firms should 
lead the initiative since it is such an uncharted path that firms facing the disruptive changes should lead the way as 
pioneers in the unknown gold mines. Government should make adjustments in regulation by working closely with 
firms. University needs to conduct mid-term and long-term R&D and educate R&D personnel with the 
governmental support. 
 
 

c) How can we respond to the Fourth Industrial Revolution in terms of technology? 
 
 
3-1. JinHyo Joseph Yun 

The technical identity of the Fourth Industrial Revolution is basically cyber-physics. Cyber-physical systems 
(CPS), which are automated, enable the connection of the operations of physical reality with computing and 
communication infrastructures (Jazdi, 2014). The key features of cyber-physical systems are as follows: reactive 
computation, concurrency, feedback control of the physical world, real-time computation, and safety-critical 
applications (Alur, 2015, pp. 2–4). 

The technical response to the Fourth Industrial Revolution is totally different from the specific technological 
catch-up of the existing catch-up economy. In other words, on the premise of the high technical standard of 
advanced nations, there is no technical project that pursues the standard. The reason is that the technical domain 
of the Fourth Industrial Revolution is based on the creative combination between technology and the market, and 
the creative recombination projects between technology and the market are rapidly emerging. 

The technical project of the Fourth Industrial Revolution is based on the connection and combination between 
technology, the market, and the society, and it should create innovation. For example, there are the smart factory 
system with a self-organized multi-agent system with big data–based feedback and coordination; the smart city 
based on open innovation or the open business model platform; the autonomous car system that spreads all 
throughout the nation from a specific region; the system of producing, distributing, and using big data based on 
common information; and the block chain–based smart finance system like Bitcoin. 

As technical development projects are, in general, a massive technology–market–society project based on the 
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mutual participation and collaboration of a college, a society, and the government, it needs to actively pursue 
innovation and discuss a large technical development project. 

It is urgent to nurture people for technical development to respond to the Fourth Industrial Revolution, improve 
educational programs to foster project developers, and innovate the R&D investment for the education of such 
developers. As technical development projects are based on the connection between technology, the market, and 
the society, a huge investment in the education of the integration of technology, the market, and the society, as 
well as in the basic research of such integration is needed. In addition, the existing administrative, economic, and 
political education fields need investment in basic research and education for projects on the combination between 
technology, the market, and the society; technology-based market creation and management; and technology-based 
policy development and implementation capacity improvement. 

Furthermore, a new conceptual investment in R&D to find the requirements of the future fundamental technology 
base of the Fourth Industrial Revolution in science and technology, the market, and the society is needed. 
 
 
3-2. Andreas Pyka 

The existing complexity in the development of new technologies will become even higher in the 4th industrial 

revolution. So-called combinatorial technologies require knowledge transfer and mutual learning in innovation 

networks (Pyka, 2002). As these innovation networks will continuously change in the intensity of interactions as 

well as in their overall architecture, a network governance (on a firm- as well as on a policy-actor basis) becomes 

extremely difficult. Complex systems are characterized by their unpredictability and by surprises and require an 

adaptive management. 

Because of the threat of a climate change with devastating consequences for the planet, the new technologies need 

to be evaluated according to their impact on the transformation process towards sustainability. Responsible 

Innovation which increases participation and transparency of all involved stakeholders (Schlaile et al., 2017) is a 

promising mechanism to improve the efficacy of innovation policies. 

 
 
3-3. Giovanni Schiuma 
 
The 4th industrial revolution is already here, but we are really at the beginning of a radical transformation. So we 
are in an emergent stage where we can start to see the development and application of new technologies. The best 
approach to respond to the revolution in technology is to adopt a design thinking methodology, focusing in 
particular on developing and exploiting technologies that are people-centered. Indeed, the key question for those 
companies that are already technology masters is the understanding what next (to look beyond actual technologies 
and their linear development trajectories) and where to look into. The key challenge to govern and respond the 
revolution in technology, in my opinion, is related to make technology more human or in other words, to reduce 
the distance between machines and people, by embedding features that make the technologies acting as human 
beings and interacting or supporting people’s activities so that they are more attuned to human-based 
characteristics. 
 
According to the above interpretation of the 4th industrial revolution, I see three fundamental roles of the 
technology that helps to explain how to respond to the technology transformation. In the 4th industrial revolution a 
technology can act as: (a) Substitute – in which case the technology can full replace people by performing their 
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activities in a more efficient and productive way, and without compromising the quality and characteristics of the 
activities’ outputs; (b) Integrator – in which case the technology is part of people’s working activities by extending 
human capacity and enhancing precision and quality of human action, but without substituting the human presence; 
(c) Mediator – the technology as platform mediate human life from personal issues to social relationship, i.e. it is 
the medium through which people interface with other people or with machines and physical objects. 
 
3-4. Fumio Kodama 

The firms’ capacity of accumulation is the most important technological asset. Therefore, the following virtuous 
cycle should be established: first, the practical knowledges are accumulated systematically in the first-hand work 
place; second, the knowledges should be scientifically codified; third, the documentation of these codified 
knowledge should be conducted so that a good text book can be edited; fourth, the training and teaching methods 
should be developed and tested in terms of its effectiveness and validity; fifth, the new practices established on 
the base of the newly codified knowledge should be tried and the performance of these trials should be carefully 
evaluated in an objective way; and, then, go back to the first phase. 
 
3-5. Min-Ren Yan 
 
While billions of people are connected by mobile devices and platforms, with abundant access to information and 
knowledge, the technological development and applications will be multiplied by emerging technology such as 
artificial intelligence, robotics, the internet of things, big data, cloud computing, autonomous vehicles, 3-D 
printing, nanotechnology, biotechnology, materials science, energy storage, quantum computing and etc.. 
 
Research policies from both public and private sectors are important to guide the technological developments 
under limited resources. Patent development, knowledge transfer, commercialization of technology applications 
are also critical in technology aspects. 
 
3-6. KyungBae Park 

In R&D, having flexibility is also most important factor. Such flexibility can come from strategy of ‘Flexible 
Focusing’. Flexible focusing means focusing that is not losing flexibility. Focusing is concentration of a firm’s 
resources and efforts to some important needs such as new business and new product development. Focusing, of 
course, is necessary for business success because the competition is so severe. But, by focusing, a firm can lose its 
ability to flexibly adapt to unexpected change and market development triggered by disruptive new combination 
between technology and market. So, the proper strategy here is experimentation. Do not invest or concentrate a 
firm’s resources into only one or two expected R&D target. Trial-and-error can be best strategy in unexpected, 
uncontrollable rapid new combination. Nobody knows what will be successful or failed. The more trials a firm 
has, the more chances of success a firm will take. Through trial-and-error a firm can test possibility of new 
business, and, if the test is successful, can expand its investment and concentration into new business. 
Also, strategy of open innovation by outside acquisition of necessary capabilities is inevitable one. Disruptive 
new combination occurs very fast and unexpected. If a firm only relies on its internal R&D and development, it 
may lose proper time period of entering the newly created market and fail to survive. Flexibility is also necessary 
in acquiring external capabilities and resources through necessary M&A or strategic Alliance. The most necessary 
factors here are open thinking of CEO and cultural openness of organization. 
 
3-7. MinHwa Lee 
Most technologies become commodity or sharing resource. The relationship of technology is more important than 
each technology itself. I recommend try to understand self organization concept. I suggested ‘AI+12tech” model 
for 4th industrial revolution in technology. It consists of 6 digital transform and 6 analog transform technology 
together with AI like figure 4. 
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Figure 4. 3 6 digital transform and 6 analog transform technology model 
 
 
1) HangSik Park 

The 4th industrial revolution means the technological revolution will diminish the boundaries among digital, 

biology, and physics, based on the 3rd industrial revolution, making it possible to converge. The Davos Forum has 

announced the selection of 12 hopeful technologies that need a better scientific technology policy in the 2017 

Global Risks Report. The two technologies with the highest value are the Artificial Intelligence and Robotics 

technology. 

Many experts forecast the Internet of things, Robotics, 3D printing, Big data, Artificial Intelligence as the main 

top five technologies. Usually, convergence technologies among the ICT related technology, physics and biology 

would create demands through new products and services such as smart factory or driverless autonomy car with 

smart. 

Professor Jung Jae-seung of KAIST in Korea proposed two ways to manage the 4th Industrial Innovation. These 

have great meanings on us. One hand, we have to be experts who actively accept new technology. The other hand, 

we have to be the expert in Humanities where only human can do, as the Artificial intelligence is not there yet. 

 

2) DongKyu Won 

In the traditional information age, information technology has acted as an adhesive between different disciplines 
or technologies. However, with the introduction of artificial intelligence technology, the separation of intelligence 
and recognition and the fusion of virtual space and actual space have been achieved. Because the size of the virtual 
space determines the size of the market, it should make people feel the virtual space. Artificial intelligence realizes 
self in virtual space by making pattern with data like figure 5. This actualized space is a kind of platform in the 
market category. 
The most important feature of artificial intelligence is the discovery of the characteristics of information through 
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the concept of information abstraction. 
Therefore, in order to realize this effectively, everything needs to be connected to enhance the data collection, 
analysis, and processing, and the machine will learn by itself with intelligence, while creating a new value of trust. 
We need a propulsion system that can create platform. In this sense, open governance as a platform provides the 
government with a participatory open platform for customers and stakeholders such as corporations and citizens 
to provide new services and value-added services. The policies are induced to change the employment structure. 
As business process changes caused by the 4th Industrial Revolution create new employment tools including 
middle-tech, labor migration policy is needed in the field of human resource development and growth in response 
to the shift in employment structure. 
 
 
 

Figure 5. Concept of smart platform government 
 

3-10. KwangHo Jung 

It is very uncertain whether we can identify what new technologies the fourth industrial revolution may generate. 
New technological processes and products include artificial intelligence, robotics, the Internet of Things, 3-D 
printing, and autonomous machines. Research topics on the fourth industrial revolution have already been 
published at various areas including cyber-physical systems(CPS), internet of things(IOT), smart factory, internet 
of services, smart product, M2M( Machine-to-Machine), big data, and cloud business(Hermann et al., 2016) 
 

3-11. SamYoul Lee 

Korean government and firms need to adopt open innovation actively. Since the expected change is disruptive in 

nature, it would be hard to prepare for the change to come. In order to take a path in the uncharted territory, it 

would be more effective to establish more network domestically as well as globally. Korean firms need to find a 

way to utilize global talents in addition to domestic resources. Government needs to admit the limit of national 

government in preparing for the coming changes. University should play as attraction staton for global talents. 

Government needs to prepare for the social and economic impact the disruptive change will bring with. Especially 

when massive replace of human labor becomes evident, government should be ready to address the problem. The 

scale of the problem would be the size we never heard. 

d) How can we respond to the Fourth Industrial Revolution in terms of firm innovation and start-up 
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strategy? 
 
 
4-1. JinHyo Joseph Yun 

The key of the Fourth Industrial Revolution is to continuously connect and combine technology, the market, and the 
society in all industries based on IT. Thus, the core of company innovation or a start-up business is a new 
combination business model. However, we need to point out that IT itself is not the source of competitiveness for 
innovation and company business models. How to creatively combine technology and the market, and how much 
such combination meets the requirements and expectations of users or consumers are the key to company 
innovation. In the First or Second Industrial Revolution, the technologies themselves were highly important to 
technical innovation, and business models, including design, were not. However, in the IT-based Third Industrial 
Revolution, business models were the key of the technical innovation of companies in the IT industry. As the 
Fourth Industrial Revolution has come, the technical innovation of companies based on business models, including 
design, has become the dominant innovation paradigm in all industries. 

Second, the market innovation in which new combinations between technology and the market are constantly 
formed requires the continuous occurrence of creative new combinations between technology and the society. 
Companies and entrepreneurs should not ignore that fact (Razavi, 2007). In other words, companies and 
entrepreneurs should pay attention to the fact that social open innovation will actively be developed to open 
innovation in the market and that such innovation will actively transform the market to a new growth engine 
(Chesbrough & Di Minin, 2014). That is, we need to point out that it is possible for a business model that meets 
social demands to create social values and market values through a rapid dynamic process (Yun, 2015). 
 
 
4.2. Andreas Pyka 

Established firms and start-ups need to cooperate. The start-ups are definitely in a better position to develop 

disruptive technologies. Established firms might act too slow because they fear to displace their successful 

business models of the past and with it, themselves. However, established companies do have strong advantages 

in the exploitation of new technologies, in scaling-up of production processes as well as in global distribution. A 

fast and effective implementation of the 4th industrial revolution therefore requires cooperation between mature 

and new actors. 

 
 
4-3. Giovanni Schiuma 
 
The 4th industrial revolution is ubiquitous and will increasingly transform and reshape operations/production, 
supply-chain, management, and governance as well as products and services. Whatever could be codified of the 
organizational life will be put into codes, software and embedded into cybernetics systems that will replace people 
work activities. At the same time, organizations will produce and deliver high-tech-intensive products and services. 
The 4th industrial revolution will bring waves of disruptive innovations and the magnitude of their impacts will be 
amplified by the combinatorial effect of all different changes. In the new business age characterized by digitization, 
mobilization, augmentation, disintermediation, automation, anything that cannot be digitized or automated will 
become very relevant and valuable. On the one cybernetic systems will have an increasing computational capacity 
and ability to simulate, and on the other hand, the specific and intrinsic human traits will become extremely 
important to make organizations creative and resilient. 

For firms and start-ups there are opportunities on the supply-side to create entirely new ways of serving existing 
needs and significantly disrupt existing industry value chains. Existing firms’ business models will be challenged 
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and new business models exploiting the digital & technology-enabled platforms will emerge together with the 
development of new products and services. So on the one hand, firms and start-ups can focus on how innovations 
can transform existing industries by increasing efficiency, productivity and lowering the costs and barriers to 
entrance; on the other hand, they can aim to develop completely new products and services based on future 
technologies capable of generating and eliciting new stakeholders’ wants and needs. 
 
In this scenario what kind of innovation strategies firms and start-up may embrace to prosper in the new business 
age. In my view to gain success they will need to focus on what I label a techno-human strategic approach. In 
other words, they will need to focus on technology excellence as well as on humanism. The first, the technological 
excellence is aimed at adopting, deploying and developing cyber systems (i.e. advanced technological machines 
that incorporate the power of digitization and the ability of both artificial intelligence and robotics). These systems 
will be able to increase the productivity of organizations, and made possible new products and services that will 
enhance the efficiency and pleasure of our personal lives. Already the new technologies have changed how we 
order a cab, book a flight, buy a product, make a payment, listen to music, watch a film, or play a game. The 
second, the humanism is aimed at making sure that the distinguishing human characteristics – that are intrinsic to 
human beings – are deployed and exploited to create and deliver value, and most importantly to meet the deep 
human needs, wants and expectations. Human traits such as intuition, imagination, hope, ethics, creativity will 
play an important role as innovation value drivers. The humanism in the 4th industrial revolution will affect the 
capacity of organizations to be creative and resilient as well as it will define the quality of the customer’s 
experiences generated by organizations and their products. 
 
The techno-human strategic approach has to be integrated with a technology- & creative-based collaboration 
strategic approach. The new business age is characterized by the open innovation paradigm which calls for 
collaborative innovation. In order to lever future technologies firms and start-up need to create technology-based 
collaborations that enable to control combination of technologies underpinning innovations. On the other hand, 
the creative-collaborations will enable to tap into creativity and knowledge domains that can spur imagination and 
look beyond technologies towards the future of what might be a new solution. 
 
 

4-4. Fumio Kodama 

The recent investigations on the Japanese experiences of IoT evolutions, clearly indicate that some kinds of 
merger/acquisition is necessary and effective for the realization of the 4th industrial revolution, both at the level of 
system integrators and of module suppliers, respectively. However, a conventional wisdom on M&A in which the 
priority is placed on a short-term profit making such as deletion of unprofitable parts of business, is irrelevant and 
obsolete. Instead, the business and technology strategy around the M&A should be studied on how to make an 
effective integration and consolidation of the two different business and technology cultures existed before the 
M&A. In short, an intensive and broad-based study is necessary about the best ways of doing M&A to realize an 
ideal of the 4th industrial revolution. 
 
 
 
4-5. Min-Ren Yan 
 
Bottom up organizational learning and innovations could be one of the characteristics. Sense of 
commercialization and business development strategy is at the essence of making the real impacts, including the 
ability to entrepreneurial thinking, business model innovation, strategic business scenario planning, leadership 
development, human capital development, financial management and funding strategy. Entrepreneurial education 
for facilitating effective firm innovations and start-up strategy is essential and at a leverage point. 
 



98  

Firm innovation and start-up would appreciate the financial supports and incubation from both public and private 
sectors working together. An eco- innovation system is important to sustainably facilitate innovations and start- 
up through the phases of innovations, including grants to supporting R&D for opportunity and idea generation, 
angel and crowd funding for the intellectual property, challenge funds and tax incentives for seed start-up teams 
and incubation, venture capital and accelerators to supporting early-stage growth, government- backed incubators 
and enablers from policy and regulatory environment, and equity for the continuous growth. 
 
Human capital matters. The 4th industrial revolution have the potential to empower people and innovations to a 
far greater degree than in the past, while the creativity, perception and imagination of human beings at every level 
of every organization would sustain a core driving force of our world. 
 
 

4-6. KyungBae Park 

Small to medium enterprises (SME) and start-ups have its advantages in capturing new emerging technology 
possibilities and new market needs. But, it lack capabilities large scale investment or large scale R&D to enlarge 
the new possibilities and new needs. Cooperation between big company and SME, including start-ups, is necessary 
to capture and enlarge new possibilities from 4th industrial revolution. 
Market experimentation or, trial-and-error strategy can be executed more by SME or start-ups. If such a trial is 
proved as success, then big company can enlarge the success. Big company can buy the success of SME or start- 
up and share the fruit together with SME or start-ups through proper M&A and strategic alliances. Such M&A 
and strategic alliances between big company and innovative SME/start-ups we can find in US economy many 
times. When US economy is strong such cooperation was active, but when economy was wholly dominated and 
owned by big company the economy had lost its vitality. 
Fair and mutual beneficial cooperation between big company and SME or start-ups will improve possibility of 
survival in the era of 4th industrial revolution. SME and start-ups do take trial and big companies enlarge the tested 
success of SME and start-ups. Although this strategy is best in national economy level, for the strategy be 
successful, fair and mutual beneficial relationship inevitable. Current lack of Korean economy in fair and mutual 
beneficial cooperation between big company and SME/start-ups can be great threat in surviving the era of 4th 

industrial revolution. 
 
4-7. MinHwa Lee 
The secret code of Unicorn is convergence of real and virtual world. The trend of future business is integration of 
business value chain called end to end (E2E) like figure 6. Hardware and software is combined to interconnect 
product and service(PSS). So satisfy human unmet desire through convergence of real and virtual world. 
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Figure 6. The trend of future business 
 
A. HangSik Park 

According to the recent research by the Hyundai Research Institute(2016), results of the growing industries in 

leading countries led to the conclusion that the competitiveness in 6 industries related to the 4th Industrial 

Revolution are in increase compared to that of other industries. On the one hand, the Korea Information Society 

Development Institute (KISDI) analyzed industrial structure changes in 2016. In the manufacturing, the 

application of ICT technology in 3D printing, Cloud computer, IoT, and Big Data is expected. Also, it is reported 

that the changeover to integrated thinking to analyze the manufacture and service as one value chain. Lee (sang- 

moon) and Olson in 2010 claimed that the source of competitive edge has moved from economy of scale to 

economy of scope and economy of expertise convergence to economy of convergence. So, the digital-based 

convergence technology should be exploited in different way from the past. We should disperse the role between 

the private enterprise and the government. The private enterprise should be centered in developing them as the 

Disruptive Innovation in need, while the government need to focus on supporting basic research and generic 

technology without profit, which is not easy for the private enterprise to work on. (Park, 2017) 

The Digital innovation is analyzed to have the most advantage in securing competitiveness in Start-up 

business(Federal Ministry for Economic Affairs and Energy in Germany, 2017). The Digital innovation is 

expected that the soft power will be the kernel power enabling the changes of producing method (smartizing), the 

changes of trade and distribution (N to N), and convergence. The soft power means the capacity to materialize the 

innovation business, converging creative ideas with technology, knowledge, and products. 

According to an empirical study that was recently conducted, Start-up has been using external knowledge than 

internal knowledge to acquire the soft power(Chae et al,. 2014). Although the results are different for each industry, 
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demands from companies and customers are important as external knowledge sources. It refines the 

importance of public supports on business. 

 

B. DongKwo Won 

In order to transform existing industries such as manufacturing, medical, and finance into a customized 
manufacturing, service industry based on data, and intelligent information technology, a platform based on 
intelligent information technology should be built. In particular, it is necessary to build a value chain system 
that leads to Deep data-> Co-creation-> Open Innovation-> Business Model. In the case of deep data, we 
actively support the portion of the cost structure of the 4th Industrial Revolution and utilize the rest of the 
system to create the market. 
Building deep data that provides high accuracy provides a foundation for promoting convergence between 
industries and utilization of cloud linkages. In particular, artificial intelligence research should be easily 
accessible to all fields of science and technology and industry. 
To support start-ups and venture start-ups related to the 4th industry innovation, we should support 
convergence research of the data base between different industries as well as the same industry sharing the 
supply chain by the government as platform like figure 7. In particular, deep data distribution market for 
artificial intelligence development should be established. 
 

 
Figure 7. Concept of governance as a platform 
 

4-10. KwangHo Jung 

New business and start-ups in an era of the fourth industrial revolution should focus on increasing the level 
of flexibility to the digitalized world and the capacity to generate emerging cyber environments among 
IOTs, organizations, and humans. New business opportunities comes from open innovation and social 
innovation to solve many competing interests and conflicts. More specifically, start-ups should consider the 
following business trends from the fourth industrial revolution: interoperability, virtualization, 
decentralization, real-time capability, service orientation, and modularity (Hermann et al., 2016). 
4-1. SamYoul Lee 

The direction for the change will be open innovation and globalization by default. Open innovation is a 
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strategy to create and acquire advanced technologies associated with the 4th generation. Globalization by 

default is a way to enter the global market. As we observe the case of Kakao Talk, the Korea market is too 

small for a company to grow into a global player. Unless a start-up is not planned for the global market at its 

initial start, it would be almost impossible to expand to the top-tier level. 
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Abstract  
In Korea, cooperation between university and company is mainly encouraged by government 

policy as the Triple Helix’s statist model (Leydesdorff & Etzkowitz, 1998). Since 2003, the 
government started a variety of university finance program, and in 2014, it reached to the point that 
31 ministries conducted 408 programs in total. Most projects focused on training human resources 
and supporting R&D, which is considered as the core function of universities, but some projects are 
supporting the industry-academia collaboration. For instance, the Ministry of Education ran 
‘Leaders In University and Industry(LINC)’ program. LINC is a follow-up project of Human 
Resources Development for the Leading Industries, Industry-Academia Cooperation-oriented 
University, and Focal Point Research. Accordingly, it was designed to create university-industry 
cooperative models, and nurture talents based on regional economy’s demand. The program 
provided approximately $230M per year for over 50 universities across the country. It was one of 
the highly influential grant programs considering the fact that there are about 200 universities 
nationwide and an annual budget of university is $900 billion on average. 
In this context, this study is to assess the influence of university’s capacity on the achievement of 
university-industry cooperation, and explore whether a government-initiated policy has a significant 
effect using data from government information disclosure system on education. 
 

Purpose/ Research Question: 
In accordance with the increase of information accessibility and the development of ICT, 

however, most people can easily access to collective data, and produce a variety of information 
through interaction. It has led the university to take on a role in socio-economic development in 
addition to teaching and research. As a result, the university has started to create added value 
through technology transfer and commercialization, and become This paradigm shift to academic 
capitalism was introduced in Korea with social changes such as the decline of the school-age 
population and deterioration in university’s finance. Also, the government has been supporting the 
university-industry cooperation by policies since 1960s.  
 

Key Literature Reviews  

1. Resource-dependence theory 
The resource-dependence theory is the study how the external resources of organization have an 

impact on the organizational behavior. It is underpinned by the idea that resources are key factor for 
the operation and innovation. However, the theory assumes that resources inside the organization 
are basically insufficient in itself, and it choose to procure external resources to maintain the 
organization against constantly changing environment(Scott, 1988 ; Aldrich & Pfeffer, 1976). In the 
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context of university-industry collaboration, it can be explained that businesses lacking critical 
resources, such as research and development, financial support, professional resources, and 
equipment, can rely on universities that can supply those resources to achieving their goals. It also 
elaborates why universities and businesses are participating in government’s university-industry 
cooperation program providing approximately 4 million USD annually. 
 
2. Triple Helix model 

The Triple Helix model provides the idea that the hybridization of innovative elements from 
university, industry and government create innovation in production, transfer and application of 
knowledge. (Etzkowitz & Leydesdorff, 2000) It can be divided into a statist model, a laissez-faire 
model and a normative model depending on the relationship between the three spheres.  

 
 

 
 

[Figure1] Triple Helix configurations 
Source: Etzkowitz and Leydesdorff (2000) 

 
Since government introduced the concept of university-industry and supported it by policies from 

the 1960s, Korea has maintained a framework close to a statist model. Thus, this study explores how 
the government policy influences the collaboration, and university and business interact based on 
the triple helix model. 
 

Approach 

The purpose of this study is to figure out how the university’s capability of university-industry 
cooperation affects actual performance using government statistics. In accordance with the literature 
review, we divided independent variables into following three groups; 1) University faculty’s 
capability, 2) Government policy, 3) Student support programs. The index that we set to assess the 
effectiveness is technology transfer output and students’ employment including start-ups 
. 

1. Data selection 
The research used LINC universities’ achievement data based on the project’s key performance 

indicators. It was collected from 2011 to 2015 by funding agency(NRF).  The program was 
finished on February 2017, but the data for the fifth year of the project is excluded because the data 
validation process is not completed. 
 

2. Approach and method 
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This study, in order to approach the topic, has adopted quantitative analysis based on actual 
achievement data. By verifying a relationship between factors such as capability, manpower, 
and policy, it would help the subjects of university-industry collaboration to improve their 
performances. Therefore, we hereby find out what factors has influences on university-
industry cooperation via regression analysis method. 
 

 
 

[Figure2] Research Model 
 

The analysis method used in this study is as follows. First, we tested the independence and 
normality of variables to determine whether basic assumptions are satisfied before regression 
analysis. In order to check whether the variables are regularly distributed, skewness and 
kurtosis were measured. In addition, to meet the independence between variables, we used a 
correlation analysis to remove the multicollinearity between independent variables.  
Furthermore, the independence between variables was confirmed by Variance inflation 
factor(VIF) while regression analysis. The independence between the error terms was tested 
using the Durbin-Watson values. Next, we conducted multiple regression to analyze the 
relations between independent variables and dependent variables.  

Data analysis was done using Windows SPSS 22.0 program 

 
Research Results 

1. The descriptive statistics of main variables 

The characteristics of the data used in this study are as follows. 

The Leaders in Industry-university Cooperation(LINC) program started to encourage universities 
to nurture talents and boost technological innovation by establishing leading models of industry-
university collaboration that meet the demand of local industry. The project had supported 68 
universities from 2012 to 2016. 
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     [Table1] LINC program annual reports 
FY 2012 2013 2014 2015 2016 

No. of Universities 51 51 55 57 57 

Annual budget(1k USD) 165,000 241,750 231,800 218,109 217,239 

 

2. Results 

In order to identify how university capacity of university-industry cooperation affects its 
performance, we conducted multiple regression analysis. Dependent and independent variables were 
determined through factor analysis and literature review. The former are the size of participants, 
entrepreneurship cultivation, and industry cooperation. The latter are identified as achievement in 
technology transfer, specialized field, and industry cooperation.  The results are as follows:  

First, the size of participating group shows positive relationship with the specialized field 
performance and joint R&D, but does not have a consistent effect on technology transfer and 
commercialization. Specifically, the number of participating faculties has a positive 
relationship with all three dependent variables, which indicates that the greater the number of 
faculty members dedicated to industry-university cooperation, the higher the performance of 
industry-university cooperation can be. On the other hand, it seems that the number of 
participating student only contributes to the nurturing talents in specialized fields. Therefore, 
it can be interpreted that the size of the full-time faculty devoted to the university-industry 
collaboration has a significant effect on the university-industry cooperation performance 
rather than the size of the participating students. 

Second, entrepreneurship cultivation including lectures, and hiring professors, is 
contributes to increase performance in specialized field, there was no specific relation with 
technology transfer and commercialization. Concerning industry joint R&D performances, it 
shows negative relationship. This is because financial supports for the student start-up or the 
recruitment of professors who have experience in businesses have a significant effect on the 
training of the talents that meet the demand from industry as they aim. However, it seems that 
these activities do not lead to follow ups such as the technology transfer or joint R&D with 
industry. In particular, professors with experience in industries were expected to be mediators 
between universities and industry, but in practice, they have a negative relationship with 
employment rate and the number of collaborative R&D. It can be interpreted that they do not 
act as a bridge between academia and business. Thus, there needs to find out the cause from 
both parties, and reform related institutions. Also, start-up courses do not have a significant 
effect on the most performance indexes, and even show a negative effect on technology 
transfer and collaborative research. It indicates that the curriculum only provides a theoretical 
knowledge such as history, marketing and organizational theories, and it does not work in 
practice. Therefore, it is necessary to analyze trends and needs of market first, then improve 
the curriculums in the way to help students develop an idea to an actual goods or services, and 
learn how to operate enterprises. 

[Table3] Research results 

                                 

D.V                        I.V 

Tech Transfer Specialized field Joint R&D 

No. Revenue Manpower Tech funding No. of Employment 
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commercialization project (%) 

No. of 

Group 

Student   (-) (+)         

Faculty   (+)   (+) (+)   (+) 

Entrepreneurship 

Cultivation 

Course(hrs.)   (-)     (-)     

Funding   (+)   (+)       

UIC-oriented 

Faculty 
    (+) (+) (-)   (-) 

Industry Liaison 

Programs 

Placement(%)   (-) (+)   (-)     

Capstone 

design(%) 
(+) (+)       (+) (+) 

No. of 

associated 

company 

(+) (+)     (+)   (+) 

 
 

Research limitations/ Implications: 

The implications of this study are as follows. 
Funding for student start-ups, operating capstone design curriculum, and having associate 
companies show a positive effect on performance improvement, which can be set as an 
encouraging indicator for follow-up business. However, it seems that UIC-oriented professors, 
placement, and start-up lectures which have negative effects on some variables, do not reflect 
current industry demand. In addition, from the viewpoint of resource dependency, it seems 
possible to establish policies to promote bilateral cooperation by grasping the demand of 
industry-university cooperation among the main subjects such as universities and industries. 
Keywords: University industry collaboration, Government-driven, Triple helix 
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Research analysis method 

 

 
 

Research results 

Level 1 

Analysis of the share of the construction industry in Korea and Japan 
using the same year data 
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Correlation coefficients have a positive correlation with positive (+) 
direction of .6630 

However, considering the patterns of Japan and Korea, re-analysis was 
carried out considering the 1991 inflection point of Korea 

 

Step 2 

Analysis of the share of the construction industry in Korea and Japan 
using the same year data (since 1991) 

 
Correlation coefficient .9717. 

This shows that there is a similar change in the ratio of industry between 
Japan and Korea in the construction industry, and the correlation between 
the aging and the structure of the construction industry is analyzed 
through correlation analysis considering the aging rate. 

 

Step 3 
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Considering the aging population, we analyzed the share of the 
construction industry in Japan (moved 23 years) 

 
Correlation coefficient .8416 has a very high correlation in the positive 
direction 
This shows that there is a correlation in the construction industry based 
on the aging rate. 

 

Japanese case analysis 

Demographic changes in Japan and the housing market 

 

 
Japanese case analysis 

General contractor  
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Japanese case analysis 

A house builder  

 
 

Korea situation analysis 

Household disposition due to income reduction and insufficient pension 
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Korea situation analysis 

Aging and a decline in the producible population have dampened housing 
demand 

 
 

Korea situation analysis 

Household disposition due to income reduction and insufficient pension 
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Comparative analysis of Japan case and Korea 

The Japanese market and the housing market in Korea 

 
Conclusion 
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Introduction 

As the development of information and communications technology 
(ICT) has led to the advent of e-government, the demand for the efficient 
operation of administrative agencies and government transparency has 
increased. In this regard, this study aims to shed new light on the 
relationship between e- government and government transparency and to 
analyze the factors that can decrease government corruption. 

 

Background literature 

 

1. Government corruption 

1) In terms of the level of government users, level of user’s education 
and GDP were considered as an influence factors affecting decrease in 
the government corruption. 

Lipset(1960), Treisman(2000), Tae-eun Kim(2008), Jungwook 
Moon(2015), Jaeseon Wang(2013) 

 

2) In terms of the level of government, government regulation was 
considered as an influence factors affecting decrease in the government 
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corruption. 

Tae-eun Kim(2008), Bardhan(1997), Gerring&Tracker(2004), Lederman, 
Loyaza & Sores(2001), Broadman & Recanatini(1999), Djankov et 
al(2002), Svensson(2005), Rose-Ackerman(1999), Schleifer & 
Vishney(1993), Ades & Tella(1997), Scott(1972), Jinwook Choi(2014), 
Goel & Nelson(1998) 

2. E-governments and Government corruption 

 

Information Communication Technology(ICT) lead to developing E-
Government. So, ICT infrastructure was considered as an influence 
factors affecting decrease in the government corruption. 

Heejun Song(2002), Tae-eun Kim(2008), Heeks(1998), Jinhue 
Mok(2002), Jungwook Moon(2015) 

 

The e-government is seeking to enhance the transparency and 
accountability of the government, along with the efficient provision of 
various administrative services through convergence with information 
and communication technology (ICT) 

(Korea Computerization promotion committee, 2008; Korea E-
Government Special committee, 2003). 

 

E-government seeks transparency through the opening of public 
information. Transparency lowers the likelihood of corruption and 
increases government accountability. 

Moonsuk Ahn(2001), Sang oh Yoon(2003), Hyunsook Ryo(2008). 

 

Hypothesis, research models & Statistical Methods 
1. Hypothesis and research models 

 
H1 : Government system users and regulations promote decrease in the 
government corruption. 
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H1a. Government system users promote decrease in the government 
corruption. 

H1b. Government(regulation, size) promote decrease in the government 
corruption. 

 

H2 : E-governments would positively mediate the decrease in the 
government corruption. 

H2a. E-Government's infrastructure would positively mediate the 
decrease in the government corruption. 

H2b. E-Government's transparency would positively mediate the 
decrease in the government corruption. 

H2c. E-Government's responsibility would positively mediate the 
decrease in the government corruption. 

 
2. Analytical materials and Statistical Methods 
3.  

The analytical materials cover 140 countries. The independent variable 
data and mediating variable data are collected from Human Development 
Indicators, UNDP, UN Statistics Division, Fraser Institute, Polity IV 



122 
 

Project, KOF Index of Globalization, UN E-Government Survey in 2014. 
And dependent variable data are collected form Transparency 
International(TI) in 2016. 

 

As for the methodology, it used a multiple regression analysis and 3-level 
mediating effect analysis provided by Baron and Kenny(1986), and it 
additionally testified the Sobel Test(1982) as a complementary 
verification towards it. 

 

 

 

 

 

 

Analysis Result 
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We examined the effects of the levels of government system users and 
those of governments as well as the mediating effects of E-Government 
Development Indices (EGDIs). We found that the levels of government 
system users and governments have a significant effect on the decrease in 
government corruption. 

In addition, e-government’s infrastructure(communications 
infrastructure), its transparency(online service) and responsibility(online 
participation) that represent the level of adoption of e-government fully 
mediated the effects of the educational levels of e- government users on 
the decrease in government corruption. 

Meanwhile, the level of e-government’s infrastructure partially mediated 
the effects of users’ economic status and of government size on the 
decrease in government corruption. Furthermore, the levels of e-
government’s transparency and responsibility partially mediated the 
effects of government business regulations on the decrease in 
government corruption. 
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These results reveal the major factors affecting the decrease in the level 
of government corruption, and suggest a productive direction for future 
anti-corruption strategies at governmental and business levels. 
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1. Introduction  

In general, policy emerges by external environment and internal demands, and can be seen as 

the government's active commitment to solve the real-world problems, and without 

controversial, defined as "a complex of values and actions for the future search as an occasion 

of social change", a "future action guidelines determined by the government", and "authoritative 

allocation of values to society as a whole". Rational models, statisficing models, incremental 

models, frim models, garbage can models, and discourse models are some of the factors that 

influence these policies. 

 

But how will the scope of these policies change in the era of the Fourth Industrial Revolution? 

Big data, artificial intelligence, etc., are expected to revolutionize human life. Therefore, it is 

expected that new changes will be developed in the field of science and technology policy. It is 

expected that the strategic and policy willingness to pursue sustainable and responsible R&D 

policy and the potentials of this era will interact to form a new policy decision network which is 

unprecedented as well. 

 

In this paper, based on the Actor-Network Theory raised by a group of STS researchers such as 

Latour in the early 1980's, we studied a new actor and policy network appeared in the science 

and technology policy network. We have identified the existence of nonhuman in the investment 

strategy process that sets up the major investment fields and allocate the public budget, and 

analyzed the evolution process of nonhuman and policy network from the perspective of ANT. 
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Specifically, we examined the process of developing the "investment model for government R&D 

package that responds to the fourth industrial revolution" under the Korean government. 

Nonhuman, which emerged in the course of the project, is a modeling movie file, a data-based 

clustering graph, a technology-tree map, a national research and development project map, a 

government investment budget data, and R&D Web system, and the process of firmly 

establishing the new policy network in the future. The results of this study are expected to 

provide a new perspective and theoretical framework for the science and technology policy 

making process to prepare for the fourth industrial revolution era, and contribute to the 

promotion of responsible R &D policy. 

 

2. Research Structure 

 

The size of national R & D projects in Korea has exceeded KRW 19 trillion ($ 17B) in 2016, and 

the coordination of government research and development projects is of great interest. In order 

to take the lead in the fourth industrial revolution era, the Korean government established the 

'Science and Technology Innovation Headquarters' under the Ministry of Science and IcT(MSIT), 

in 2017, which effectively coordinates the promotion of science and technology research and 

development projects scattered by each department, as pursuing the "Development of 

government R&D package investment model for the 4th industrial revolution.(R&d Model 

project)”  

In this study, we examined the process of nonhuman stabilization in the policy network when 

the R&D model project is promoted. Nonhuman's birth, which will appear in the policy network 

as a result of the government's ambitious policy improvement plan designed to lead the fourth 

industrial revolution era, while reviewing the current situation from the second half of 2017 to 

the first half of 2018, as well evolutionary processes. 
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<figure1> 4th Industrial Revolution and Actor Network 

3. Implications 

 

Until now, it is not clear whether the consolidation of the network will proceed to the Black Box 

level, since the appearance of nonhuman is not complete. However, policy decisions have been 

made several times to publicize that it will be used as a reference point for government R&D 

investment budget adjustments. Research developers in the field are also adopting the system 

of the PIE system. This point is noteworthy. In other words, translating into ANT terminology 

means becoming a necessary transit point, that is OPP (obligatory passage point). 

Therefore, it is expected that nonhuman which is newly entering the Korean science and 

technology policy network will exert its real power.  

In this context, this study will contribute to understanding the characteristics of the science and 

technology policy network in the era of the Fourth Industrial Revolution. In this new age, we 

should pay attention to the emergence of nonhuman and while looking at the evolution process 

in a reflexive way. It provides a basic foundation that allows you to consider a variety of things 

to watch out for in the new era. 
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Abstract  

Purpose/ Research Question: This paper is to find out how the direction of government 's 

research and development investment can be made efficient in the world where the 4th 

industrial revolution is becoming a hot topic. Specifically, I would like to examine the direction 

of R & D investment from various angles in precision medical field. Existing government R & D 

investments have been focused on suppliers with a focus on technological demand with a 

specialist base. However, this is a time when the fourth industrial revolution is under way and is 

recognized as a way behind the times. The government always expects the greatest effect with 

minimal investment. In particular, the recent social situation is characterized by the increasing 

demand for public welfare and youth unemployment, and the government 's investment in R & 

D is gradually declining. Therefore, the government is very interested in maximizing the 

efficiency with the minimum investment, that is, raising the efficiency of the R & D investment. 

However, the efficiency of R & D investment has always been emphasized. Nevertheless, it has 

been pointed out that the performance against investment is low. In this paper, we focus on the 

field of high efficiency of investment and performance which is suitable for the 4th Industrial 

Revolution era in the field of precision medicine. 
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Key Literature Reviews (About 3~5 papers): Future society by the Fourth Industrial Revolution is 

expected to be a new change that we will experience for the first time. In this regard, it is necessary to develop 

logic to cope with the emerging social issues such as productivity, jobs, quality of life, and social and ethical 

problems. In general, technological innovation and industry-based revolution are very different. The former is 

a very short term in the nature of technology and the latter is a long term concept that transcends centuries.  

 

Of course, depending on the point of view and field of study, the first industrial revolution is the start of 

steam-powered machinery, and the second industrial revolution is the point of factory automation that began 

with the use of electricity. The common point of these first and second industrial revolutions is that 

modernization of mankind has been achieved by increasing efficiency or productivity of physical space for the 

use of labor, capital and land, which are the three elements of existing production. On the other hand, the third 

industrial revolution can be traced to the use of computers and the networking of computers to expand human 

activity from existing physical space to cyberspace.  

 

Then, what is the fourth industrial revolution?  

Technically, it is possible to utilize production factors different from those of the industrial revolution such as 

Internet (IoT), Big Data (New Capital), AI, and Block Chain (trust). It can be defined as an intelligent 

revolution of the industry characterized by continuous short-term innovation with different levels of speed, 

scope, depth and trust. 

 

In other words, if the first and second industrial revolution had modernized the physical space, and the third 

industrial revolution had revolutionized the modernization in the cyberspace, the fourth industrial revolution 

brought about a fusion of physical space and cyberspace. 

 

In particular, the characteristics of the fourth industrial revolution, called the hyper-connected society, are 

somewhat different from those of the connected society of the IT-based the third industrial revolution.  

In the traditional information age, information technology has acted as an adhesive between different 

disciplines or technologies. But with the introduction of artificial intelligence, the separation of intelligence 

and recognition and the fusion of virtual space and actual space were achieved.  

 

The first and second industrial revolutions constitute a centralized network, and the third industrial revolution 

constitutes a decentralized network in which powerful hubs are dispersed. On the other hand, the Fourth 

Industrial Revolution constitutes a distributed network in which all connection points have equal power. 

 

In other words, society is becoming more and more closely connected with the interaction of many 

stakeholders and environmental change, and the danger is becoming increasingly sociable because there are 

too many contacts between environment and environment. From a market perspective, the size of the market 

grows, and the product is a multi-product society that is personalized. 
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For the example, the smart factory solution is a holistic solution, joining what happens within the four walls 

with what happens across the entire digital supply network. Therefore, in order to achieve a truly successful 

outcome, any organization embarking on the smart factory journey should consider the full array of supply 

chain partners and customers from the start. Actions in one node, or for one stakeholder, can impact the others. 

 

Far from being an “end state,” the smart factory is an evolving solution—one that taps into multiple features 

such as agility, connectedness, and transparency. At a high level, the dynamic nature of the smart factory 

speaks to an unending call for creative thinking: imagining the possibilities of the nearly endless 

configurations that a smart factory solution makes plausible. Investing in a smart factory capability can enable 

manufacturers to differentiate themselves and function more effectively and efficiently in an ever-more 

complex and rapidly shifting ecosystem. 

 

As we know, the main features of Industrie 4.0 include (1) horizontal integration through value networks to 

facilitate inter-corporation collaboration, (2) vertical integration of hierarchical subsystems inside a factory to 

create flexible and reconfigurable manufacturing system, and (3) end-to-end engineering integration across the 

entire value chain to support product customization. (Figure 1) depicts the relationship of the three kinds of 

integration. 

The horizontal integration of corporations and the vertical integration of factory inside are two bases for the 

end-to end integration of engineering process. This is because the product lifecycle comprises several stages 

that should be performed by different corporations. 

 

Especially, in a product-centric value creation process, end-to-end engineering integration is involved, such as 

customer requirement expression, product design and development, production planning, production 

engineering, production, services, maintenance, and recycle. By integration, a continuous and consistent 

product model can be reused by every stage. The effect of product design on production and service can be 

foreseen using the powerful software tool chain so that the customized products are enabled. 

 

The core of the Fourth Industrial Revolution is hyper-connectivity, which is already physically done through 

smart factories. However, research on government R & D investment has not been completed yet, and it is 

expected that the effect of the government's R & D investment platform, which is the first starting point of 

technological innovation. It contains empirical research results. 

 

 

Design/ Methodology/ Approach: The characteristic of the Fourth Industrial Revolution is 

hyper-connectivity based on distributed network and simultaneous progression of vertical and   

horizontal linkage in manufacturing. This study intends to apply this characteristic of the fourth 

industrial revolution to the national R & D investment platform. Specifically, in the field of 

precision medical care, when treating a detailed investment target technology group as each 
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node, a distributed network basically treats all technology groups as basically the same 

importance. Therefore, we will not select concentrated investment areas based on selection and 

concentration methods due to the limitations of resources that have been widely applied. Of 

course, before this process, we are going to select about 30 fields that require investment in the 

precision medical field that we are targeting. However, we do not select a particular area to 

focus on, among the 30 selected technology groups. 

 

The next thing to consider is a vertical / horizontal association. Vertical linkage means that all of 

the selected technology groups have their respective application fields, and the application 

fields are linked to the higher detail goals and business objectives, so that all technology groups 

have a vertical linkage structure. 

 

Horizontal linkage can be considered in two respects. First, all technological groups form a 

horizontal structure that is linked to technology - human resource development - institutional 

improvement - policy. Also, the individual technology fields are all defined and standardized at 

the same level. In other words, this study assumes that the national R & D investment package 

model that training of manpower, system refinement, and policy is realized at the same time 

rather than the R & D investment for each technology group. 

 

The results of existing R & D investment have been defined as the number of papers, the 

number of patents, the amount of technology transfer, etc., and many points out that the 

performance against input is not high. But in order to adapt and prepare for the era of the 

Fourth Industrial Revolution, we have to show our achievements from a new perspective. 

Examples of investment performance include employment creation, added value creation, 

forward industry linkage, and backward industry linkage. These four indicators are alternative 

indicators that can directly measure employment creation and industrial revitalization. 

Considering only the direct primary performance of R & D investment, such as the number of 

papers, the number of patents, and the technology transfer amount, the impact of R & D 

investment on the industry is rarely considered. However, if the direction of investment is 

determined by using secondary indicators such as employment creation effect, added value 

creation effect, forward industry linkage effect, and backward industry linkage effect as results, 

the direction of R & D investment will change rapidly in the era of 4th industrial revolution. It 

can bring timely and sensible effects.  

 

To do this, we select about 30 detailed technology groups in the precision medical field and 

search for Korean patents by writing a patent search formula for each technology group. In the 

patents searched, international patent classification is derived for each technology group. In 

other words, we derive the weight of international patent classification for each of about 30 

technology groups. On the other hand, using the linkage table between the International Patent 

Classification and the Standard Industrial Classification, it is possible to see what industry group 
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is linked to which technology groups among selected 30 ones. Based on these data, you can 

calculate the employment creation effect, the value creation effect, the forward industry linkage 

effect, and the backward industry linkage effect by using the input-output table provided by 

Bank of Korea. 

 

Although in the fourth industrial revolution era, a distributed network was emphasized and all 

technological groups could be invested with the same weight, the government always wanted to 

prioritize investment. That is, what technology fields among about 30 ones are should be 

invested more than the others is the main concerns of the government. This study aims to use 

data envelope analysis as a means to support this. Using data envelope analysis (DEA), we can 

present a strategy for improving the efficiency of the investment for the specific technology 

groups. 

 

Furthermore, this study is also interested in the development of strategies to maximize the 

overall investment efficiency of precision medical care using limited investments. To this end, 

this study will consider linear programming or Monte Carlo simulation techniques. 

 

 

(Expected) Findings/Results: We will draw up strategies to maximize investment performance 

for about 30 investment target technologies selected in the precision medical field. We also 

expect that if research progresses further, we will derive the investment ratio by technology 

category to maximize the overall efficiency of the input and output of the precision medical 

sector. 

 

Research limitations/ Implications: This study does not deal with the number of papers, the 

number of patents, and the amount of technology transferred directly to R & D investment in 

the technology group. In other words, it focuses on the development of a strategy to measure 

the secondary effects of the investment and maximize the linkage effect. However, in order to 

achieve this, it is essential that human resources development, institutional improvement, and 

policy promotion must be concurrently carried out in parallel with investment in technology 

group. 

 

Keywords: DEA, linkage effect, 4th industrial revolution, R&D investment 
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Abstract  

Purpose/ Research Question: 

 

Compared to how the past 20th Century was represented by the technological revolution, today 

is defined as the digital technology-based knowledge, information, and creative revolution. This 

does not simply mean the changes in social structure but indicates how the core infrastructure 

constituting the society changes. The world is now witnessing the globalization in various 

concepts due to the influence from scientific technology, rapidly changing communication 

technology, and advanced smart technology. This means the changes that are made on 

industrial paradigm into the integrated form of politics, economy, society, and culture based on 

the scientific technology. Industrial revolution achieved by various technological progresses and 

changes in each era started from the first industrial revolution in the 18th century followed by 

the current 4th industrial revolution. Industrial revolution entails with changes in social 

foundation technology and system, political and economic changes, and social and cultural 

changes. With the influence of the first industrial revolution, the number of farmers has 

significantly decreased. Mechanization in the second industrial revolution has led to the 

unemployment of laborers in the factory. Defined not as the mechanical revolution but as the 

knowledge revolution, the third industrial revolution has brought about a result for reducing the 

employment opportunities of office workers. Furthermore, it is expected that more than a half of 

the mankind will lose jobs in the fourth industrial revolution. Hereupon, progress of technology 

from industrial revolution has led to the issue of survival of the mankind due to changes in 

employment environment.  

According to the progress in industrial revolution for the past centuries, it has been developed 

in average 100 years of interval. In addition, industrial revolution can be classified into the first 

half and the last half in the term. Based on the technologies accumulated in the first half of the 

term, changes are made in society in the last half of the term. According to such patterns, it is 
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understood that we are on our way to adopt the concept of the 4th industrial revolution from 

the category of the 3rd industrial revolution. In other words, the 4th industrial revolution has 

started based on the core technologies accumulated in the 3rd industrial revolution. 4th 

industrial revolution is not an imminent reality but rather the circumstances in the future to 

come that our children will face. Our children need to build an ability to understand and solve 

the technological progress, economic circumstances, and global issues that the 4th industrial 

revolution will bring about for the survival of the society and mankind. Above all, it is very 

important to understand and utilize ICT.  

According to such backgrounds, the purpose of this study is to develop and improve the 

competitiveness of current teenagers to serve as a critical role in the 4th industrial revolution 

era. In addition, it is to identify the scope of the utilization of design in the 4th industrial 

revolution era and develop available open innovation design process model. Summary of major 

purposes of this study is as follows.  

 

Main Research Question 

First of all, it is to research and develop the concept of open innovation design process model 

in preparation for the 4th industrial revolution era through the review of design process.  

 

Secondly, there are insufficient research data in the field related to teenagers in connection with 

the 4th industrial revolution. Therefore, it is to discuss the production process based on the 

concept for develop new knowledge instead of the technology-oriented concept of production.  

 

Third, it is to improve the role of design and designer from changes in industrial paradigm from 

the industrial revolution.  

 

Key Literature Reviews (About 3~5 papers):  

(1) Open innovation design process model in preparation for the 4th industrial revolution 

era  

According to the definitions of the 4th industrial revolution, it has been discussed in various 

perspectives. In the transition period, most of the cases are relevant to the general conceptual 

definition. However, it is still insufficient to discuss the contents of it. For example, most of the 

cases are related to the conceptual discussion about 'what it may be' or 'what it is expected to 

be' instead of discussion as to 'what it is exactly is' in terms of the 4th industrial revolution. In 

terms of the period, research has not been sufficiently conducted on the open innovation 

design process and teenager in regard of the 4th industrial revolution. In this study, it was 

judged that there was a need to conduct the research about the conceptual model of realizable 

process as well as advanced research about teenagers as a practical user in the 4th industrial 

revolution.  

(Compulsive buying and branding phenomena, Journal of Open Innovation: Technology, Market, 

and Complexity Technology, Market, and Complexity, 2017, 3:24, DOI 10.1186/s40852-017-0074-
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z) 

(2) Teen-based program development based on Open Innovation  

1. Student customized creative education model based on open innovation 

The most important objective in creative education is to provide a support system for fostering 

creativity. “Customized Creative Education Model by students” based on open innovation by 

reconstructing internal and external systems of universities and support projects to foster 

creative talents suitable for the creative economy. In order to foster students’ creative talents, 

convergence education based on concept of open innovation should be achieved, which will 

eventually develop students’ creativity. The CHEESE Program(Creativity Human Emotional 

Experience Solution Evaluation) is started in 2013. It is based on the engineering and design 

amalgamated creative education process model, where experience and the learning of 

integrated creativity and commercialization with results from research, idea, design, prototyping, 

and evaluation in engineering convergence process. And the most meaningful aspect of this 

proposed model is actualizing and developing their own ideas, as well as being able to realize 

the professional process that is more than just the level of thinking ideas. With this program, it 

shows the customized system will be maximizing the effect of fostering the creativity of students 

in open innovation.  

(Journal of Open Innovation: Technology, Market, and Complexity Technology, Market, and 

Complexity, 2017, 3:6 DOI 10.1186/s40852-016-0051-y)  

2. Promotion of university students’ collaborative skills in open innovation environment 

To have efficiency in open innovation processes, the participants require a specific process of 

thinking and activities based on exchange information and communication skills and co-create 

based on collaboration. In open innovation environment, university students’ collaboration could 

be promoted effectively if multi-channel collaboration becomes a habitual feature and the 

process across a broad range of contexts versus discrete campaigns of cultivating openness 

within a separate study discipline. From the experiment, students were not very open to the 

intergroup collaboration, even though they appreciated the guests’, but they didn’t exploit that 

channel and lack initiative and openness to the collaboration with people from outside. For 4th 

industrial revolution, it is helpfully implementable to explore the impact of students' 

participation in open innovation on their collaboration techniques from the mixed qualitative 

and quantitative analysis. The results from this research said that although the students will 

encourage the act in an open environment with the opportunity to exploit different channels for 

collaboration and co-creation.  

(Journal of Open Innovation: Technology, Market, and Complexity Technology, Market, and 

Complexity, 2015, 1:18 DOI 10.1186/s40852-015-0021-9) 

Design/ Methodology/ Approach:  

 

As stated above, the ultimate objective of this study is to develop and suggest the innovative 
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design process model according to the changes in industrial infrastructure and social changes 

from the 4th industrial revolution. Furthermore, it is to discuss the design production 

environment based on teenagers to serve as a main role in future industrial environment. 

Summary of major contents of this research is as follows.  

 

Core assignment 1. 

Research how the infrastructure in society changes through the study about life cycle of 

industrial revolution  

Core assignment 2. 

Redefine the academic definition of teenagers to serve as a main role in the 4th industrial 

revolution and the social relational meaning   

Core assignment 3.  

Discuss consumption method of pro-consumers through the integration of digital-based 

production and consumption instead of traditional production process 

Core assignment 4.  

Discuss how the 4th industrial revolution influences on the open innovation design process 

and how they lead the changes in production methods based on oidp  

Core assignment 5.  

Discuss the utilization value of open innovation design process in terms of paradigm for 

paradigm and economic revolution paradigm in the 4th industrial revolution  

Core assignment 6.  

Develop the open innovation design process model for teenagers based on the research 

about technological innovation paradigm and economic innovation paradigm  

 

3. Research Method and Process 

This study is about the open innovation design process model for teenagers in the 4th industrial 

revolution and proceeded by following the research methods below.  

 

Research Method 1.  

In order to achieve the purpose of the study and fulfill the necessity, empirical research method 

such as literature review related to the 4th industrial revolution, teenager, and open innovation 

design process and various theoretical considerations will be followed. In addition, social and 

cultural research method such as the current status analysis related to discussion themes will be 

followed.  

 

Research Method 2.  

In order to research characteristics of teenager as a key word in the study and define the 

concept, interview will be conducted on teenagers. Interview is proceeded to select small sized 

focused group, constitute the questionnaires, and identify preference and characteristics of 

teenagers. In addition, it is to apply the design process model development preferred by 
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teenagers in the 4th industrial revolution era with key words mapping from the fundamental 

interview. Summary of the research method in each subject and process in this study is as 

follows.  

First of all, it is to investigate literature resources in each academic field in the industrial 

revolution to analyze and define the concept and meaning of the 4th industrial revolution. 

Various academic fields about the 4th industrial revolution can be the subjects to collect. As for 

types of literature to deal with for the discussion, papers in Korea and abroad, periodicals, 

dictionary, and Internet resources are dealt with.  

Secondly, it is to analyze the current status of research in Korea and abroad to study the 

teenagers. First of all, key terms related to teenage such as digital generation, digital native, and 

new normal are researched followed by the concept of teenagers connected to the 4th industrial 

revolution. Investigation and analysis utilize various paper searching and database, and the 

classification of various academic fields are to be narrowed but sub-divided into design, 

engineering, and interdisciplinary science according to the academic societies that have actively 

been researching the sensitivity according to KCI criteria.  

Third, theoretical consideration of open innovation and design process is to made through the 

investigation and analysis on precedent researches in each field. For this, it is possible to analyze 

the dictionary-based definition and definition from experts 

 

Findings/Results:  

 

This study is about the open innovation design process model for teenagers in the 4th industrial 

revolution. Researches about teenagers have been diversely conducted in the academic field. 

However, it is difficult to find the definition in social and cultural aspects except for dictionary-

based definition. Hereupon, this study is valuable to discuss the production courses for the 

study of the 4th industrial revolution and develop and conceptualize the model of open 

innovation design process. In addition, this study is meaningful in that it has expanded the 

scope of research about teenagers in terms of industrial and economic aspects and establishes 

the concept of new pro-consumers. Open and innovative design process that reflected 

characteristics of teenagers suggested in this study is expected to contribute to build their 

creativity and build the capacity of the generation who will lead the 4th industrial revolution era.  

 

Research limitations/ Implications: (It will be added.) 

 

Keywords: 4th industrial revolution, teenager, open innovation design, design process model, 

new business model 
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Abstract  

Purpose/ Research Question:  

As entering into experience economy moving its economic value to whole experience from 

using products, industrial design expands its domain toward public services. Recent partial 

amendment to the industrial design code in 2014 shows the current changes surrounding the 

design industry. Increasing attention to product experience to improve and develop new 

products, service design approaches based on design thinking emerges as new tactics to find 

solutions in private and public sectors saying citizen centered policies as well. Government 3.0 

design initiative of South Korea are able to be taken. To capture citizens’ hidden needs and 

discover problems and opportunities associated with public services, it sets a type of the task 

force teams, named as design groups of the people consisting of officials of a local government, 

citizens, and (service) designers. This fresh approach would provide policy-makers opportunities 

to rethink policy, and reshape public service delivery. 

 

Meanwhile one of the most urgent matters which require a process of citizen centered policy 

making is developing public dementia care services. Facing aged society aging at an 

unprecedented rate, the domestic population of the elderly suffering with dementia, Alzheimer's 

disease, amounts to about 690,000 as of the end of 2016 and we need to pay social concerns to 

dementia care not as individual matters but as a society. Early this year, the government of 

South Korea published a slogan referencing to full responsibilities and supports for dementia 

care at a national level. Thus, to accept public demands, the government initiated various public 

services and seeks to develop more effective measures.  

This study aims to find chances to improve public dementia care service of the dementia café in 

Seongju province, one of the basic public services, through analyzing service experience of stake 
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holders by a qualitative approach based on design thinking.  

1. What is the whole flow and sequence of dementia care services of the dementia café in 

Seoungju province? 

2. Who are stakeholders relating to the dementia service of the cafe? 

3. Who can be the most critical player in the service through analyzing a stakeholder 

map? 

4. What are possible measures to improve quality of the dementia care services?  

 

 

Key Literature Reviews (About 3~5 papers):   
 

Service design based on design thinking approaches: Nowadays we can easily see welcoming 

designers’ ways of working into information technology (Brooks, 2010), business (Kimbell, 2011; 

Martin, 2009), engineering, architecture and other spheres. After examples of companies and 

organizations, like IBM, GE (Kolko, 2015) and Pepsi (Ignatius, 2015) benefited from embedding 

designers’ ways into their working processes (Brown, 2009), people began to see potentialities 

from changing ways to inquiry, know and solve problems (Dym, Agogino, Eris, Frey, & Leifer, 

2005; Fricke, 1999; Nagai & Nagouchi, 2003). Meanwhile, together with this current of 

embracing design, the design community mounts a challenge for “moving from designing 

things (objects) to designing Things (socio-material assemblies)” (Bjögvinsson, Ehn & Hillgren, 

2012). With this shift, as expanding its domain, design with the name of service design began to 

participate in improving qualities of public/private service or solving complex social issues 

beyond making things visually attractive which has been considered as its typical role. First 

introduced as a design discipline by Michael Erlhoff in 1991(Moritz, 2005), service design aims at 

innovating service through meeting users’ and customers’ needs, and being competitive for 

service providers. Although innovating service is not new, what’s new is that this innovation is 

achieved through a human-centered way of design thinking which values qualitative aspects of 

stakeholders’ experience related to the service they use.  

Since the term ‘design thinking’ was first seen in the book title of Rowe (1987) and popularized 

by the article of Buchanan (1992), various models of design thinking have emerged based on 

theories and methods from design, psychology, education, and other spheres. Having 

association with being human-centered rather than being technology- or organization-centered, 

and going beyond participatory design (Bjögvinsson, Ehn & Hillgren, 2012), its empathic and 

ethnographic style methods offer “more texture, sophistication, and depth” than conventional 

consumer research methods (Suri & Howard, 2006). Vividness and uniqueness of individual cases 



145 
 

from observation and interview, otherwise probably overlooked, magnify details resonating with 

people and new insights are revealed through less obvious patterns.  

These emphatic, ethnographical methods help researchers build creative understanding of users 

and their everyday lives. Creative understanding means integrated, synthesized outcomes based 

on rich user information of cognitive and affective aspects, and includes conversion ability of the 

knowing into user-centered products (Wright & McCarthy, 2005). The goal of this exploration in 

the fuzzy front end is to determine product opportunities (Koskinen & Battarbee, 2003), what is 

to be reflected into design of product or service and what should be avoided.  

 

Government 3.0 service design initiative and open innovation 

Having grown through the private sector, the human-centered problem solving skills of design 

thinking could provide critical cues in the public sector as well because both are in common in 

aspects of focusing on needs of people, users or citizens respectively. These days admitting the 

effects, many countries like Australia, Denmark, New Zealand, South Korea, Singapore, and UK 

are adopting “designerly” approach (Cross, 2007) to solve societal challenges. For specific 

instances, MindLab of the Danish government, ‘D4’ project of UK, and Government 3.0 design 

initiative of South Korea are able to be taken.  

Supported by the Danish governments, MindLab facilitates design-led innovation in the public 

sector. This unit is a part of three ministries and one municipality: the Ministry of Industry, 

Business and Financial Affairs, the Ministry of Employment, the Ministry of Education and 

Odense Municipality, that is, a cross-ministerial innovation unit. It engages citizens and 

businesses in creating new solutions for society such as climate change, education, employment 

services, entrepreneurship and workplace safety. It tries to find clues to meet pressing needs of 

the present, but also to help governments achieve long-term goals for its citizens. 

Recently executed by the British design council which is the UK government’s adviser on design, 

the D4 project, consisting of sub-projects or campaigns of Knee High, Check You-Out, Bikeoff, 

and Changify, showed some design led solutions to societal challenges like health and wellbeing 

of children, prevention of venereal disease of teenagers, bike crimes, and communicative 

neighborhood. Each of the sub-projects and campaigns utilized design or design thinking as a 

strategic tool to tackle societal problems, and were completed forming a collaboration with local 

communities or ministries.  

Launched in 2013, Government 3.0 of South Korea is an administrative reform plan. One of the 

initiative goals is to bring designer’s perspectives centering users’ values into the public service 

sector to reorient public policy making process to be more citizen-centered. It means that the 
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success of this initiative depends on participation of civil servants and citizens who will be 

affected by it and who will use the resulting policies (Park, and Lee, 2015). Since 2013, every 

year more than 200 7-month service design projects under Government 3.0 Design Group as a 

part of the initiative have been executed with support of Korea design center in collaboration 

with the ministry of the interior. Once, aiming at finding problems that community or national 

governments are facing and seeking some cues to the problems, the projects are proposed by 

local and national governments, chosen by the committee of Government 3.0 Design Group and 

then matched with and carried out by so-called citizen design teams consisting of government 

officials, citizens, and (service) designers. Each citizen design team investigates citizens’ hidden 

needs in their day-to-day lives through observation, interview, contextual inquiry and other 

design anthropological tools. It collects local governmental concerns and service designers who 

collaborate with the local government to find solutions.  

These challenges of the countries adopting the citizen centered approaches mean leaving from 

top-down process of policy-making, creating new political structures, and building social 

innovations through a participative, co-creative way for bottom-up one instead of keeping 

traditional bureaucratic models of opinion gathering. Resulting from multi-perspectives, 'use of 

purposive inflows and outflows of knowledge’ leads to open innovation (Chesbrough et al., 

2006). Considered as a new paradigm of innovation, this fresh approach would provide policy-

makers opportunities to rethink policy, and reshape public service delivery. Considering that 

three dimensions of open innovation in the public sector, citizen as ideation and innovation, 

collaborative innovation and collaborative democracy (Hilgers and Piler, 2010), Government 3.0 is 

an administrative platform making open innovation in the public sector possible. In the platform, 

citizens participate in promoting innovation by putting various ideas for better public service, 

they, as co-innovators, exercise and shape their creative public products and service through 

idea competitions, and then finally as public values with their opinions are incorporated into 

decision-making process beyond the internal bureaucrats, collaborative democracy is achieved 

(Park, and Lee, 2015) Hence, Government 3.0 is a supportive open innovation policy system 

which has a distinctly positive impact on the rapid growth of the nation (Yun, Jung, and Yang, 

2015: as cited in Yun, Won, Hwang, Kang, and Kim, 2015) 

 

Design/ Methodology/ Approach:  

The data concerning dementia care service providers’ and receivers’ cognitive and emotional 

experience in the dementia cafe used for this study was obtained through an ethnographical 

approach, face-to-face interviews and observation conducted with collaboration of the Seongju 

province government. As the service providers, volunteers, social workers, and officials of the 

Seongju province government were investigated. In the meantime, the service receivers were 
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grouped as regular and irregular visitors and first-time visitors and then 1:1 interviews were 

carried out. Their activities in the dementia café were observed and environmental conditions 

were probed. More specifically, 10 working providers and 9 receivers were interviewed and were 

observed in their primary workplaces which was the dementia cafe. Articulated information 

based on what interviewees remembered was gathered through the interviews in a semi-

structured way focusing on some themes such as sequence, difficulties by service stages, and 

overall problems in dementia care services. Meanwhile, tacit information related to service 

activities were explored through the observation during meeting and communicating visitors. 

Each interview and observation were implemented by three or four designers belonging to the 

service design group. Interview was voice-recorded or typed and observation was video-taped 

under participants’ consent.   

To analyze and synthesize the information collected through the ethnographical design research, 

service design tools were used mainly such as stakeholders map, persona, and customer journey 

map. Attracting more interest in practitioners rather than academics, the visualization feature of 

the service design tools helped contextual “representations” of experience (Tassi, 2009) and then 

made the service more tangible (Kimbell, 2009), allowing researchers to increase a quick 

immersion (Sleeswijk Visser, 2009). In other words, these tools accompanying with data 

visualization in common provided holistic understanding through birds-eye perspective and 

transferred knowledge, enhancing empathy, providing inspiration and supporting engagement 

(Sleeswijk Visser, 2009). 

 

(Expected) Findings/Results:  

Integrating experience remembered by the service providers, and visitors, the public dementia 

care service of Seongju dementia café briefly consists of three stages from leaving home to 

leaving the café. It is possibly segmentalized into transporting, entering into Seongju traditional 

market place, approaching the dementia café, opening a dialogue, completing the dementia 

check-list, working on educational programs and resting in the café. In the whole process of the 

dementia care service, stakeholders seems to be classified with four groups, service takers/users 

(patients, and family members as guardians), executers (field agents like volunteers and officials), 

and supporters (community health center personnel, advisory medical doctors, hospitals, and 

local governments) and partners (neighbors). It is possibly said that among the stakeholders, the 

most critical players are the field agents, mainly volunteers, creating interaction with all other 

stakeholders and performing and having responsibilities of creating first-time visit of market 

goers and then making them regular visitors. However, the problem is that there is too much 

dependency on the two volunteers. Although recently a new field agent having a fixed position 

joined, a type of absence of workforce is possibly expected leading from the systems of 
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volunteering and bureaucrats' personnel changes. Both systems have uncertainty of work force 

changes in dealing with the café visitors. Thus, there should be some reinforcement of not 

personnel but systematic supports to bridge service stakeholders who have a certain amount of 

information and to minimize information loss concerning café visitors who are potential 

dementia patients. To fill the shortage of supports, community based social business enterprises 

and IT systems, as systematic supports, would be suggested. The social enterprises working on 
open innovation platform of Government 3.0 can possibly achieve higher efficiency in public and 
non-profit sector where enterprises’ sustainability is significant to achieve long-term goals (Svirina, 

Zabbarova, and Oganisjana, 2016).  

 

Research limitations/ Implications:  

As service design on public policy and public service begin to receive more attention and facing 

aged society, domestic population with dementia is increasing, this study can be meaningful in 

researching and analyzing the stakeholders’ experience in the public dementia care service of 

the dementia café in Seongju. However since it was accomplished by primarily qualitative 

approaches, still there can be limits from them not including benefits of quantitative approaches 

like a large scaled survey subject to further research. Future study to include other research 

methods such as survey will be promising in order to take the benefits of quantitative research 

methods. In addition, because this study was more focused on analyzing stake holders’ 

experience, it could not provide various solutions to problems found. Therefore, in following 

studies, creating solutions with solid evidence is needed in order to improve quality of the 

public dementia care service in Seongju. 

 

Keywords: Dementia Care, Design Thinking, Open Innovation, Public Service Design 
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Abstract 

Purpose/ Research Question:  

This pathway project aims at developing and evaluating a novel procedural and methodological 

approach for educating entrepreneurship in early age (6-7 years) and assessing cognitive and 

fine-motor skills through maker education kit, called Mandlab kit. Cognitive problem-solving, 

fine-motor control and working memory skills are closely linked to fundamental STEM reasoning 

and learning abilities. Mandlab kit, employing a set of raw materials, electronics, and making 

recipes, will function as a noble and fun platform for children to make with and a multimodal 

assessment and entrepreneurship educational tool for researchers, clinicians, educators, and 

parents. This study is designed to answer for the following three questions: 1) how to 

quantitatively measure the difficulty in making using information-theoretic approach? 2) The 

proposed measurement can be validated using human-subject study? 3) The Mandlab kit can be 

used for education and assessment tool while children enjoy the time compared to the 

traditional education and assessment method? 

 

Key Literature Reviews (About 3~5 papers):  

Cognitive skills and its performance is a highly complex process to be measured as it involves 

reasoning, problem solving, perception, and working memory, and executive functions (Sparrow 

& Davis, 2000). Over the past decades, technology embedded smart devices are developed for 

entertain and educational applications (Merrill, 2012). Also, there are researches that assess 

cognitive and fine motor proficiency using geometric blocks with fun games (Jeong, 2015). 

However, the learning and assessing through making procedure were not studied as it requires 

physical model with educational content to be designed which requires time and labor cost. In 
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addition, this paper will also reflect the works of Kim et al.(2017), Nho(2016) and 

Oganisjana(2015). 

 

Design/ Methodology/ Approach:  

The study starts with a literature review using the state-of-art method to understand previous 

research on 1) strategy of maker education using digital and physical matters as well as 2) 

assessment of cognitive and fine motor proficiency using technology embedded devices. 20 

young children aging from 6-8 years old will be recruited to Mandlab makerspace and the 

Mandlab science kit and engineering kit will be provided to make with. The complexity of each 

kit will be defined and measured quantitatively based on an information-theoretic approach and 

adopting the concept of configurational entropy changes before and after the making. The 

human-subject study will be designed to validate the proposed complexity using computational 

approach by investigating the correlation between participants’ performance and the complexity 

of each kit.  

 

(Expected) Findings/Results: Folding, cutting, drilling, gluing, and assembly are core 

manipulations that early age children do to solve the real-world problem using the making. 

Throughout this study, hundreds of different maker education kits will be classified and sorted 

by the complexity, preference, and specialized manipulation for efficiency in maker education. By 

implementing business model that “subscribe-deliver-analyze”, we expect we can generalize the 

learning curve for each individuals and provide pathway to further education. 

 

Research limitations/ Implications: This study focuses on evaluation and validation of the 

quantitative complexity metric using human-subject study in statistical manner. Due to limited 

number of participants and narrow age group, the generalization of the complexity will be 

difficult without additional research and validation.  

 

Keywords: maker space, design thinking, convergence education, craft complexity, information-

theoretic approach, configurational entropy 
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Abstract  

The changes of technology such as Internet of Things (IoT), Big Data, Artificial Intelligence, etc. 

are expected to process with the shock and speed that have never been witnessed before. 

Those technology changes are expected to tear down the wall of the current boundary of health 

and medical treatment. Especially the uses of combining digital and bio will redefine the 

meaning of healthy Life, and by the analysis of Big Data using the monitoring data after the 

treatment and dielectric information will change the form of current health and medical 

treatment from treatment and diagnosis-centered to expecting the possible disease in advance 

and manage the danger, changing the world of treatment from Curing to Preventing. 

 

It is expected for the human beings to have 100-year of life span by entering the elderly 

society at a rapid speed. However, these long life spans also brought the issue of spending 

longer time in the hospital in later years with suffering from chronic disease such as Cancer, 

Diabetes, Encephalopathy, etc.  

In the recent survey of 10 well-being index by Senior Health indicates us that the top 

demands of well-beings are Physical, Spiritual, and Psychological. So, WISH (Well-aging Indexing 

for Senior Health) was founded to enhance the normalizing exponents based on the survey. 

From 2016, we got the research fund from the National Research Foundation of Korea (NRF) 
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to find the reasons of 4 frequent diseases (Brain-nervous system, Cardiovascular system, 

Musculoskeletal system, and Metabolism system) that could be observed mainly on the people 

in fifties and beyond. We are here to find out the reasons of the outbreak are inevitable due to 

aging, or reasoned by disease induction factors with phenomenon of one’s life pattern of 

nutrition and exercising regularly. We are to develop the Bio-marker based on Omics research, 

making it possible to analyze the correlation of disease by using the combined Big Data of 

dietary pattern and life pattern. Also, we will have a control group composed of the healthy 

people at the same age group comparing the dietary and life pattern.  

 

The most important thing for this research is to cooperate among the researching teams. The 

convergence makes the creative destruction mentioned by Schumpeter possible. Also, the 

convergence of various fields is essential as the decoupling of consciousness and intelligence 

makes the appearance of super-intelligence possible and we need to overcome the super 

creative destruction which is representative of the 4th industrial revolution. 

 

We are in process of convergence research with Eulji Hospital’s Clinical Medicine Team 

investing on the clinical research on four diseases (Hypochondriac, Cerebral Infarction, Coronary 

Artery, and Rheumatoid Arthritis), the Eulji University’s Ph.D team investing on the inspection of 

Bio-marker, the Eulji University managing on Data processing, developing kit, and management 

on dietary and life pattern of the survey group and the control group, and the Seongnam 

Senior-friendly Experience Center.  

 

Also, we held several video conferences to possibly share and open the accumulate data, 

samples, technology and knowledge of each research team. There could be communication 

issues on sharing the data and knowledge, but we stayed on the same goal for achieving new 
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technology by utilizing not the internal knowledge but the external knowledge, which is the 

most important thing, and have been kept sharing all the treatment records and samples.  

 

Furthermore, our future outcome Bio-marker and kit will pass through the process of 

technology transfer to the industrial circles for the possible open innovation, and will be used as 

the applied example on the law of increasing outcome by networking. Also, the appropriate 

dietary and life pattern data will be provided to the government for the recommended index for 

the healthier elderly generation. 

 

 

Keywords: Senior health, Happiness, Big Data, Openness, Convergence, Bio-marker. 
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Abstract  

Purpose 
In July and August of 2016, electricity usage reached a record high throughout Korea. As a result, 

the electricity bills for residential use increased drastically. Thus, electricity charges of 871 million 
households, which is 40% of total households, increased by more than 50% from July, and 291 
million households of them increased by more than two times. Therefore, the government is 
implementing a policy to reduce the burden on electric charges by introducing a new progressive tax 
system that simplifies the structure of electricity bills. In spite of the fact that the power supply 
capacity has been increased in preparation for the sudden power usage, the power reserve ratio in 
the case of maximum power demand declined from 16.5% in August 2015 to 8.5% in August 2016. 

From the traditional point of view, the process from generation and consumption of electricity is 
through a one-sided process in which energy is added to produce electricity, and electricity is 
transmitted and distributed to consumers. In other words, it was difficult to exchange information 
about the power supply between producers and consumers. Under the this situation, if the amount 
of electricity generated is higher than the amount of electricity consumed due to the difficulty in 
exchanging information on supply and demand, unnecessary generating cost of electricity is 
increased due to overproduction. Therefore, it is important to determine the appropriate amount of 
power generation, which is the minimum condition for reducing unnecessary generating costs. For 
successful reducing the costs, the government is promoting the introduction of a new product, the 
Home Energy Management System (HEMS) that induces consumers to actively use electricity to 
control power usage. HEMS is a product that utilizes smart grid technology to exchange supply and 
demand information, and to induce electric power usage in inexpensive time by delivering electricity 
price information in real time. The purpose of the HEMS is to support sustainable supply of 
electricity generated by unstable energy such as renewable energy, as well as to regulate quantities 
of electricity by supply and demand according to demand response of consumers (Trindade et al., 
2017). 

Therefore, in this study, we examine the relationships of components that make up the electric 
power market such as power generation, consumption, and sales with dynamic viewpoint by System 
Dynamics.  
This implies that the power generation and consumption are occurring simultaneously, so that 
dynamic analysis of power generated will result in the introduction of HEMS and discuss the issues 
resolved by the technical characteristics of HEMS. 
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Key Literature Reviews  
The characteristic of system dynamics is that the phenomenon arising from the dynamic change 

of a specific variable is understood as a system structure. In other words, the key of system 
dynamics is to recognize the complex structure of phenomena as a temporal type and to integrate 
the whole relationship. Therefore, the system dynamics is one of the research models that can 
reflect the complexity and dynamic characteristics of the power market where production and 
consumption take place at the same time (Yoon, S., and Jeong, S., 2017). 

Bunn et al. (1997) used system dynamics to identify new problems about UK power market, 
which was transformed into a new competitive market by opening the country's power market. The 
study analyzes that the influence of the electric power market changes the size and the business 
ability of the power generation company and that the suppliers producing electric power using 
various energy can have market power. 

Qudrat-Ullah (2013) explained the mechanism by which the Canadian power market is operated 
through system dynamics. Research suggests that investment in R&D can help sustain the supply 
and demand of balanced power by securing power generation facilities and improving the efficiency 
of power generation. 

In addition to research on the electric power market, research on smart grids is actively under 
way. The Smart Grid, which is an intelligent power grid, is a technology that implements information 
and communication technology in the power grid to enhance energy efficiency based on power 
supply and demand information recognized by power suppliers and consumers in real time. 

Moslehi, K & Kumar. R (2010) studied the impact of the introduction of smart grid on the existing 
grid. In the study, the Smart Grid has the effect of expanding the renewable energy, power saving 
behavior through demand response, and popularization of power storage device, resulting in the 
distribution pattern of power demand. Therefore, the technology of smart grid should be developed 
with the direction to expand such influence. 

Yan. Y et al. (2013) discussed the functions of communication facilities that should be preceded 
for the spread of smart grid. As a result of the study, the Smart Grid should be aimed at enhancing 
the security of communication facilities because it is a system that exchanges information through 
the communication function of suppliers and consumers by utilizing existing power grid. To do this, 
they analyzed that reduce the risk of hacking to the smart grid automation and remote control 
functions and apply them to the smart grid network.  

When we look at researches related to these existing smart grids, most of them have been 
analyzed based on static analysis methods. Also, few studies have examined the utility of HEMS 
based on smart grid technology using system dynamics. Therefore, we analyze the problems of 
power supply and demand from an integrated perspective and analyze the effects of HEMS on the 
electric power market based on dynamic system thinking through system dynamics. 

 
Problems of Power Supply and Demand 
1. Supply 
 

The purpose of the electric power supply is to produce electric power at low cost and supply it 
stably through transmission and distribution. However, the power generation strategy based on 
economics is likely to be a power outage, considering only a minimal amount of electricity 
production to meet demand. 
On the other hand, if the reliability is adopted as the main consideration of power production, it 
generates inefficient power generation because investment through facility expansion should be 
realized. Therefore, a power generation strategy that meets both economic and reliability is required, 
and it is necessary to maintain an appropriate level of power reserve ratio. 

If the reserve power drops to less than 1 million kW, the power reserve ratio is raised to prevent 
the entire country from blackouts. By this reason the load cut-off is implemented, the damage 
caused by the downtime will increase nationwide. Therefore, the construction of the power plant will 
be carried out to secure a stable power reserve ratio. The power generation is based on this 
mechanism and can be seen in [Figure 1]. 
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[Figure 1] Casual Loop Diagram for electricity supply 

 
2. Demand 
 

Due to the characteristics of home electric power demand affected by seasonality, the 
government is applying the progressive tax, which reduces the electricity demand, controls the 
amount of wasted electricity, and reduces the burden on low-income households. However, more 
than 70% of households pay electricity bills under the progressive system to reduce the burden of 
low-income electricity bill, which is different from the original purpose of the policy. Thus, policy 
reorganization is required. 

In addition, rising public utility prices are seen as the main cause of consumer price inflation. In 
2014, the electricity price per household is 38.4% of the monthly utility bill, and the proportion of the 
consumer price is large depending on the size of the electricity bill paid. Therefore, lowering the 
electricity bill will lead to a lower consumer price increase, coupled with the purchasing power of air 
conditioner products, resulting in an increase in electricity demand. This power consumption 
mechanism can be explained as [Figure 2]. 
 

 
[Figure 2] Casual Loop Diagram for electricity demand 

 
3. Problems of power supply and demand 
 

The individual causal relationship between power supply and demand has a feedback structure 
in which the system is stabilized through a certain target value, so that the power reserve ratio of the 



160 
 

supply is stable as well as the electricity price of the demand is stable. In other words, power supply 
and demand have a negative feedback structure in each system that has a stable causal 
relationship. However, if we observe both power supply and demand relations at the same time, the 
balance of power reserve is broken and the fiscal sustainability is worsen. In addition, it is difficult to 
maintain stable electricity prices due to information delays in relation to electricity demand and 
electricity prices. Below [Figure 3] shows the causal relationship of the overall power market to 
power supply and demand relationships. 
 

 
[Figure 3] Integrated causal loop diagram of the electricity market 

 
[Figure 3] shows that the relationship between each power supply and demand has a negative 

feedback structure so that each factor is balanced, but when the power supply and demand are 
combined, this balance collapses. These problems are all two problems: the stabilized feedback 
structure including the power reserve ratio and the fiscal sustainability changes into a positive 
feedback structure that causes synergy in relation to the combined supply and demand of the 
electric power. These problems can cause a constant vicious cycle. Moreover, it has been found that 
due to delays in electrical charges, the problem of electric charges is difficult to achieve, even if 
electric charges are within the negative feedback structure.  

When we look at the causal relationship between power supply and demand, negative feedback 
structure is balanced. However, when we observe power supply and demand at the same time, 
balance is collapsed because power supply has instantaneous characteristics. This is because it is 
difficult to match demand. Therefore, the amount of demanded cannot be predicted in advance, and 
an unnecessary surplus amount of power is generated, resulting in an inefficient power supply and 
demand. As a result, the balance of power supply and demand collapses, making it difficult to 
maintain a stable reserve of electricity, a vicious cycle in which financial sustainability is violated. 
Also, due to the information delay of the electricity bill, the amount of supply and demand of power 
may not match each other. 
 
Expected Results 

The Korean government has been conducting various studies on the development of related 
technologies and industrial development in order to improve energy efficiency for a long time 
(Hwang et al., 2017). In the background of this effort, despite the fact that most of the energy 
sources are dependent on imports due to the lack of resources, the demand for energy is high and 
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the dependency on energy imports is 97%. In order to reduce the high energy consumption during 
the power use process, it is important to identify the cause of the power waste and find ways to 
improve it. HEMS, which is one of the products utilizing Smart Grid technology, has the 
characteristics of product that helps control power consumption with real-time information of power 
price to the existing power grid. Therefore, it is a product that can solve the inefficient problems of 
power supply and demand. 

Given the power supply and demand of electricity, the system which has developed a stable 
causal link between the supply and demand of electricity can operate in the possibility of developing 
three factors, such as power reserves, electricity prices, and fiscal sustainability. In order to 
overcome these problems, the introduction of HEMS is needed and the causal relationship between 
the effects of the introduction is shown in [Figure 4]. 
 

 
[Figure 4] HEMS introduction casual loop diagram 

 
In a result of the above-mentioned causal relationship between power supply and demand, the 

positive feedback structure which has a tendency of increasing is changed the negative feedback 
structure which is stable due to the introduction of HEMS. In other words, if electricity prices rise, the 
number of HEMS users, who are willing to use a product that can save electricity by spreading 
electricity conservation promotion, will increase. Therefore, KEPCO, which collects the derived real-
time power usage information from HEMS, can balance the power generation and demand by 
adjusting the peak load rate and reducing the error rate of the power demand prediction. In addition, 
by utilizing the function of real-time confirmation of the electric power demand, which is a 
characteristic of the HEMS, it will be possible for the consumer to immediately adjust the electric 
power demand in accordance with the electric bill. Based on the effects of HEMS, we can see a new 
causal relationship that can solve the problems of power supply and demand. 
 

Implications and limitation 
In this study, we analyzed the impacts on power supply and demand through HEMS, which is a 

product using Smart Grid technology and renewable energy market by dynamic thinking using 
system dynamics. Based on the results of this study, we can find the implications of this paper about 
establishment a rational basis for promoting the introduction of HEMS. Also, this study confirms that 
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HEMS effectively regulates power reserve ratio and electricity price as a product to balance power 
supply and demand. Therefore, the significance of this study is to confirm the effectiveness of 
HEMS introduction by identifying the causal relationship that can sustain the fiscal sustainability and 
expanding the renewable energy market. In this study, we have examined the effectiveness of 
HEMS adoption through dynamic thinking, however, if we conduct empirical studies based on actual 
data, we can derive more accurate implications. 
 

Keywords: Home Energy Management System, Smart Grid, System Dynamics 
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< Abstract > 

Purpose / Research Question:  

When considering the scale of economy and role of economy for small and medium 

companies take, enhancement of competitiveness and efficiency of small and medium 

enterprises (SMEs) would be one of the important goals for government policies. However, most 

SMEs encounter significant issues with respect to the management activities, and from them all, 

there is a significant difficulty to secure the funds in timely fashion and as much as required. In 

order to overcome such a difficulty, the government implements various financial support 

systems for the development of those SMEs.  

Innovative SMEs are recognized as companies that generate new added value through 

innovations in various business management activities, such as technology development, 

production, sales and marketing, and have a competitive edge compared to their competitors. In 

addition to securing high value-added technology, High productivity, high profitability, and 

continuous technological innovation activities are considered to play a pivotal role in our 

economy's growth 

It implements the direct financing, loans, guarantee support, credit guarantee fund of the Small 

and Medium Business Administration along with the guarantee support of Korea Technology 

Guarantee Finance Corporation. In addition, with the out breaking of the polarization of large 

companies and SMEs and the issues of job generation getting more and more serious, the 

interests in the innovation-type SMEs getting increased. By breaking away from the 

management method of existing SMEs that is oriented toward inexpensive labor costs, most 

SMEs are paced with the environment hard to survive if there is no competitive edge based on 

the technology competitiveness.  
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Accordingly, in order to strengthen the competitiveness for SMEs and generate high quality 

employment, the focus is on nurturing innovation-type SMEs by providing fund and technology 

support. However, there has yet to have any academic system on concept, definition and 

corporate outcome for innovation-type SMEs, and for the characteristics of innovation-type 

SMEs, there has been very little studies notwithstanding the fact that these companies 

frequently experience survival or bankruptcy under the market environment. Compared to other 

types of enterprises, innovation-type SMEs would have difficulty to undertake efficient 

management activities and there is a need to improve efficiency for those innovation-type SMEs 

with limited resources to survive.  

In particular, corporate bankruptcy prediction can be said to be the core function of financial 

institutions. Through accurate bankruptcy prediction, financial institutions can prevent the 

bankruptcy of loans in advance and can improve profitability as well as provide funds for sound 

companies, It is possible to manage the enterprise effectively. However, as the business 

environment of SMEs changes rapidly, the causes and signs of corporate bankruptcy are 

becoming increasingly complex, and the accuracy of corporate bankruptcy prediction is also 

deteriorating. It is important to find an objective and predictive method in a situation where 

accurate forecasts are required in corporate bankruptcy prediction 

Therefore, the purpose of this study is to find meaningful implications to facilitate when 

establishing the efficiency improvement plan for innovation-type SMEs by implementing the 

efficiency analysis of innovation-type SMEs and formulating the factors that may influence on 

efficiency. Furthermore, it is intended to present alternative ways for forecasting the corporate 

bankruptcy by finding the factors to the intensely manage for helping out innovation-type SMEs 

to render continuous management. 

 

Key Literature Reviews:  

Upon taking a look at the earlier studies related to innovation-type SMEs, Lee Byung-hun et al. 

(2008) analyzed the difference in technological innovation activities and performance between 

innovative SMEs and general SMEs. As a result, innovation - type SMEs showed higher 

technological innovation performance (intellectual property rights and new product sales ratio) 

than SMEs, and technology innovation investment (R & D investment, R & D manpower) 

showed different results according to data sources. On the other hand, the difference in 

management performance (growth and profitability) was not significant. This means that the 

government selection process did not effectively select SMEs with innovative capabilities, or that 

the appropriate support policies for the selected firms were insufficient. Based on the results of 

this study, we suggest policy implications and future directions for future SME innovation. 

Hong Seok-il (2010) has analyzed innovation-type SMEs and general SMEs in terms of 

corporate attributes, external innovation environment, placement of innovation resource, 
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outcome of innovation and so forth, and as a result, innovation-type SMEs are shown to have 

higher indications in all fields. In particular, innovation-type SMEs are shown to have higher level 

than general SMEs in terms of employment increase, export increase, sales increase, 

advancement to new business field, improvement of production processing and so forth. 

Park Mun-soo et al (2012) analyzed the relationship between the technology support policy 

and technology competitiveness of innovation-type SMEs. As a result, the technology support 

policy influencing on the technology competitiveness of innovation-type SMEs would be the 

direct R&D policies, such as, fund and tax incentives, technology infra support and others, that 

show a high level of influence to the technology competitiveness, and innovation-type SMEs 

that have primary cooperative companies (small-scale companies) and characteristics of 

manufacturing industry following the corporate characteristics would show high positive 

influence relationship for the technology support policy and technology competitiveness. 

Consequently, the implications are presented as requiring to extend the technology fund 

incentives through policy fund, investment attraction, loan expansion and the like, and among 

them, there is a need for the resource distribution of strategic R&D and strengthening of 

research personnel support in order to develop high-growth innovation-type SMEs. 

Sung Woong-hyun (2013) showed that the technological power rating and the operating profit 

margin increase the probability of technological finance loans as a result of analyzing whether 

the technology financing support project of innovative SMEs is suitable for the purpose and 

purpose. On the other hand, as the capital and the workforce increase, the probability of 

approval of the technology finance loan gradually decreases. 

In the case of Lee Dong-ju (2007) the growth rate of venture firms and technological 

innovation SMEs was 14.3% for 3 years and 8.1% for general SMEs. In addition, the rate of 

growth of technologically innovative SMEs was 12.0% and that of venture firms was 10.8%, 

indicating that venture firms are relatively low compared to SMEs with technology innovation. 

However, 14.4% of the SMEs and 20.8% of the venture firms showed an increase in the number 

of employees, indicating that the employment rate of venture firms is higher than that of SMEs.  

In the previous studies on DEA methodology used for efficiency analysis, Song, Dong Sub (2000) 

analyzed the efficiency of SMEs by selecting the number of employees, fixed assets, and raw 

material costs as inputs and the sales as a calculation variable. The number of employees was 

selected as a variable to measure labor in real terms. Fixed assets and raw material costs were 

selected as factors to measure capital and intermediate goods in monetary unit. 

Seo Ho Jun et al. (2014) conducted an efficiency analysis using the DEA / Window model from 

2009 to 2012 for the Small and Medium Enterprise Credit Guarantee Foundation. Excluding the 

number of employees, personnel expenses, and depreciation, were used as input variables, and 

the amount of credit guarantee supply, the number of credit guarantee supply, and the amount 

of recovered bonds were selected as the calculation variables. As a result, the effectiveness of 
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the global financial crisis, 2009-2010, is higher than in 2010-2011, indicating that credit 

guarantee institutions operate efficiently in the face of the global financial crisis. And that credit 

guarantee institutions are making efforts to improve efficiency. 

 

Design / Methodology / Approach:  

In this study, data envelope analysis is used for the study. DEA developed the relative 

efficiency analysis theory of Charnes et al. (1978) dl Farrell (1957) to measure the relative 

efficiency of decision units in areas where it is difficult to estimate accurate production functions, 

such as the nonprofit sector, the public sector, It is a developed methodology. This method is a 

nonparametric approach, not a parametric approach, assuming a dictionary function form 

between input and output. 

This study aims at measuring the efficiency on innovation-type SMEs that have the corporate 

data to be used in Data Envelopment Analysis (DEA) and clarify what type of relationship for this 

efficiency has with respect to the corporate outcome.  

The variables are selected from the literature and the variables that are deemed appropriate as 

input variables and output variables of DEA and Negative DEA among the variables are selected. 

Subsequently, in order to improve the efficiency of innovation-type SMEs as analyzed to be non-

efficient companies by using DEA, it has to find out first what would influence on the efficiency. 

As for the analysis of the causes for the efficiency, the efficiency value measured through DEA is 

considered as subordinate variable while the technology grade and company age that are 

assumed to have influence on the efficiency as the independent variable to analyze the 

relationship of them by using the Tobit regression estimation approach. 

 Lastly, the forecasting as to corporate default is implemented by using the financial statements 

at the end of the previous year for innovation-type SMEs as if may indicate if any company is 

bankrupted or not. For this purpose, the negative DEA is applied to repeat the process to 

dispose those companies located on the efficient frontier as defaulting companies in a way of 

comparing and analyzing the forecasting accuracy with the actual default rate by classifying the 

defaulting companies by using the method to classify in sequence of companies with the 

highest risk of default. 

 

Findings / Results:  

The DEA model is used to analyze the efficient companies and inefficient companies, and as a 

result of analyzing the influence on efficiency for improving the efficiency of those innovation-

type SMEs analyzed as inefficient companies through the foregoing, the technology grade is 

analyzed as influencing the efficiency of innovation-type SMEs.  
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Finally, a negative DEA is applied to make a default prediction to determine whether a 

corporation is bankrupt or not. Identify the bankruptcy classification accuracy compared to the 

companies that have been predicted for bankruptcy through negative DEA and actual 

bankruptcy. The accuracy of the negative DEA model can be confirmed through this analysis. 

 

Research limitations / Implications: 

• Limitations: Under this study, when selecting the factors of placement and calculation to be 

used with the DEA model, they are selected based on existing studies but the subjective concept 

of the researcher may have been intervened. Accordingly, there is a need to add the clear 

verification and theoretical base on selecting variables. 

In addition, since the efficiency forecasting model of innovation-type SMEs is structured by 

limiting the companies that have the data required for analysis, there exist certain limitations on 

generalization of the efficiency evaluation model. In this study, a series of variables were 

selected using financial statement data. In future research, quantitative and qualitative data that 

affect bankruptcy prediction as well as financial statement data should be collected through 

various pathways and included in the study.  

Finally, it is necessary to select a limited number of small business groups as a result of selecting 

a limited number of small businesses, but it is necessary to limit the difference in size by 

limiting the differences between each company's size. 

• Implications: Existing studies have been limited to facilitate the DEA model to analyze the 

efficiency and present the outcome only. However, this study may find out the efficiency and the 

factors influencing innovation-type SMEs through the empirical analysis in a way of finding out 

the implications as it presents important implications for improving the efficiency of innovation-

type SMEs.  

In addition, efficiency measurement of innovative SMEs can ultimately improve financial 

performance, so information useful for making decisions that will enhance the competitiveness 

of innovative SMEs can be expected. In conclusion, this study is expected to provide assistance 

to the continuous growth of innovation-type SMEs and effective execution of government 

policies by improving the competitiveness for those innovation-type SMEs. 
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Abstract 
Fund investors in nowadays more comply with SRI guidelines and play an important role in 
corporate governance. They can monitor managers’ behavior and offer reasonable proposals 
about social responsible decisions to boards. From the perspective of social network theory, 
using the data of A-listed companies in China from 2009-2015, this article empirically test 
the influence of fund network’s and peer pressure to CSR behaviors. This association is 
examined with peer pressure and centrality degree in funds network. Our results report that 
fund investors impact positively on firm CSR performance as predicted. Fund investors 
have a higher network centrality will perform better in the governance of firms’ CSR 
performance because they will give more network pressure and governance advices to the 
firms they major invested. Our investigation has relevant implications from an academic 
and political perspective, since it reports new evidence on how fund investors impact CSR 
performance, which is meaningful to examine in a background of green governance. This 
paper argues the positive effect of fund network, enhances mechanism studies about 
institutional investor, and offers meaningful reference for policymakers in China.  
 
Purpose 
China, as the second economy entity of the world, is growing up with fast pace of the 
development. At the same time, corporate social responsibility has been attracting attention 
from the public. Since Supernormal Institutional Investors Strategy was introduced in China, 
various kinds of institutional investors have faced more than ten-year development, who 
have accounted for about 40% in the A-share market, even 65% in some important industry 
sectors. However, under the background of the A-share institutional era, whether 
institutional investors as theory as the expected to play a positive role in corporate 
governance, is still attracting high attention of the academia and practice. 
As one of the important participant of the capital market, institutional investors on the use 
of the capital concept are becoming mature. The whole society expects that institutional 
investors could have a much more positive impact on the corporate governance practice, 
whose return on the society should not only include economic investment revenue, but also 
include social contribution. According to the above mentioned, social responsible 
investment (SRI), as an investment mode based on the environment, society and economic 
principles, provide a good choice. SRI pays attention to the economic benefits, at the same 
time, SRI also gives attention on the social and environmental factors, which not only 
promotes capital market to focus on the social responsibility, but also promotes the 
company to fulfill the social responsibility actively. The specific way of investment includes 
social screening, shareholder advocacy and community investing. 
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Around the present studies, the results show that institutional investors have played an 
important role in improving corporate social responsibility, such as restraining and 
correcting managers’ behavior, improving labor relations(Warning and Lewer, 2004); 
supporting for the production of organic food(Weber, 2005); actively encouraging the 
creation and innovation of green environmental protection technology, preventing regional 
environment pollution, and achieving corporate sustainable development(Chen et al., 2006). 
Based on the sample of Chinese firms, the results show that with the high level of corporate 
social responsibility, those listed companies could attract an increased number of 
investment from institutional investors(Mao et al., 2012). However, these researches do not 
concentrate on the change about the institutional investors’ perception which probably 
becomes an important factor affecting CSR. This is the focused research problem of our 
article. 
 
Key Literature Reviews 
Carroll(1979) proposed that CSR includes “expectations for economic, legal, ethical and 
altruistic behavior within a given period of time”, such as economic responsibility, legal 
responsibility, ethical responsibility and charity responsibility. The goal of traditional 
corporate governance is to "pursue the maximization of the interests of the corporate 
shareholders", which is a one-sided corporate governance mode. However, with the 
development of the economy, CSR has gradually become one part of social culture, and 
both investors and management have gradually shifted to focus on the CSR mode of multi-
stakeholder governance. He & Zhu(2012) found that institutional investors pay great 
attention on the environmental performance of the heavy pollution enterprises and the lack 
of the corporate social responsibility, especially the lack of the influence on the  
investment value from the responsibility of corporate to stakeholders, such as consumers, 
suppliers etc. 
By conduct CSR behaviors, enterprises could satisfy internal and external stakeholders 
create a good market environment for the development of enterprises. This kind of 
responsibility implementation is closely related to the enterprise management and decision. 
As an important part of external supervisions, fund investors represent the interests of 
various social trust subjects. Therefore fund investors in the decision-making will pay more 
attention to corporate social responsibility information such as customers, suppliers and 
environment duties. From other side, It’s difficult to transformation invest goal in short-
term without stock price declining because fund investor has more concentrated invest than 
before. They had to take CSR into consideration and impel managers take more 
responsibility to make sure firm long-term value (Graves，1994).Multi-dimensional CSR 
performance reflects the different interests of various stakeholders, and enterprises with 
good CSR have greater competitive advantages (Muller & Kolk，2010).Fund investors also 
have more ability and motivation to get information about the company's social 
performance, and thus making effective investment strategy (Petersen and Vredenburg，
2009). 
 
 
Design & Approach: The sample analyzed in this paper was composed of China A-Listed 
companies which financial report collected from CSMAR database and the mutual fund 
stock holding data is collected from WIND database in the period 2009-2015. (1) We 
removed index fund and QDII because they belong to sensitive investors and don’t focus on 
CSR. (2)We exclude samples with ST or ST* and all financial industry. Then we winsorized 
the data at 1% level. (3)We use social network analysis software Pajek to calculate 
centrality degree. 
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Based on previous research (Pareek, 2010; Liu et al, 2016), we define a link between two 
fund investors when they have shares (>5%) in a same company at the same time (wi,j,t = 
1).Then we can calculate centrality degree for each fund investors in our sample period. 
This represents funds’ ability to acquire potential information resources and social capital in 
network. 

 
We used the most commonly used measure of CSR in China, RKS-Rating for our analysis. 
RKS provides the CSR scores of China listed company from three aspects including 
macrocosm, content and technique. The RKS evaluation system adheres to ISO26000 and 
more details are available at website (www.rksrating.com). Another index we used is CSR 
report which collected from CSAMR database. 
 
Results 
Based on Shi & Wang (201),we determine the matching variables affecting fund investors’ 
investment decisions by use iterative regression. The logistic model regress results (Pseudo 
R2 = 0.235) showing in table1 left side indicate our model is robust.Table1 right side is the 
results of balance test, the standard bias between treated group and control group is less 
than 10% for each variables. These results satisfy the balance hypothesis; it can be 
considered that the matching effect is acceptable (Smith & Todd, 2005). ATT (Average 
Treatment effect on the Treated) test is the final step of PSM process and the results 
showing in the right below in table1. We find there is significant difference is CSR between 
treated group and control group and treated group has a higher CSR (e.g. Diff = 0.912, t = 
31.78). This means our fund investors are indeed more likely to invest company take more 
social responsibility. 
 

Table1. PSM Test Results 
Logistic Regression Balance Test 

 Coefficient t Treated Control S.B(%) t 

p
>
|
t
| 

ROA 6.155*** 7.43 0.695 0.065 7.3 2.57 

0
.
0
1 

LEV -1.521*** -10.77 0.435 0.439 -2.1 -0.76 

0
.
4
4
5 

EPS 0.729*** 9.53 0.594 0.549 9.6 3.21 

0
.
0
0
1 

TOP1 -2.111*** -13.32 0.363 0.363 -0.4 -0.13 

0
.
8
9
3 
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TOBINQ 0.403*** 32.08 3.375 3.401 -1.2 -0.35 

0
.
7
2
8 

ASSETS -0.262*** -4.92 0.283 0.288 -1.2 -0.45 

0
.
6
5
1 

CURRENT 0.260** 2.28 0.585 0.577 3.8 1.33 

0
.
1
8
3 

MARGIN -1.701*** -6.79 0.118 0.117 0.7 0.24 

0
.
8
0
8 

SIZE 1.138*** 40.05 22.583 22.602 -1.5 -0.49 

0
.
6
2
3 

BOARD -0.529*** -3.85 2.174 2.176 -0.6 -0.2 

0
.
8
3
9 

IND -0.174* -0.37 0.375 0.375 1.3 0.45 

0
.
6
4
9 

dual 0.258*** 4.55 0.251 0.246 1.1 0.39 

0
.
6
9
4 

_cons 25.596*** -38.96 ATT Treated Control Diff t 

N 14519  RKS 0.928 0.016 0.912 

3
1
.
7
8 

Pseudo R2 0.235  CSMAR 0.184 0.003 0.181 

3
2
.
6
1 

 
 
Table2 presents regression results to test H2 and H3. The reported t-values are based on 
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standard errors that are corrected for heteroscedasticity and clustered at the firm level. Among the results (column1 and column5) reported in 
table2, we find CSR pressure from peer firms is strongly positively (p<0.01) related to their CSR performance in next year. This is consistent 
with our primary hypotheses that fund investors bring the network pressure to the firms they invest in order to promote them CSR.  
In particular, we consider the relationship between network degree and CSR in regression model (column2-4 and column6-8). The results show 
centrality degree is positively related to CSR at different significant level. As we discuss before, firms could acquire more information and 
mimic other companies’ behaviors through social network. Managers will imitate neighbor companies which have same fund investors to make 
their CSR decisions. To some extent, the results support hypothesis 2 and hypothesis 3. 
 

Table2. Regress Results 
 Model 2  Model 3 

 (1) (2) (3) (4)  (5) (6) (7) (8) 
P_RKS 0.2183*** 0.2232*** 0.2104*** 0.2180*** P_CSM 0.2826*** 0.2830*** 0.2656*** 0.2759*** 

 (6.20) (6.51) (6.05) (6.21)  (7.39) (7.52) (7.01) (7.21) 
CEN_B  4.8864   CEN_B  0.7527   

  (0.46)     (0.38)   
CEN_C   2.2239***  CEN_C   0.5136***  

   (2.73)     (3.23)  
CEN_D    6.0115 CEN_D    1.2991* 

    (1.60)     (1.76) 
LEV -1.0593* -1.0548** -1.0167** -1.0023** LEV -0.1613 -0.1617* -0.1518* -0.1494* 

 (-2.50) (-2.54) (-2.42) (-2.41)  (-1.91) (-1.94) (-1.81) (-1.79) 
SIZE 0.6132*** 0.6048*** 0.5846*** 0.5777*** SIZE 0.1044*** 0.1034*** 0.0981*** 0.0971*** 

 (9.71) (10.10) (9.35) (9.68)  (8.31) (8.57) (7.87) (8.06) 
OCF 0.3802 0.3120 0.2531 0.1300 OCF 0.1088 0.1011 0.0838 0.0584 

 (0.54) (0.45) (0.36) (0.18)  (0.82) (0.77) (0.64) (0.44) 
INST -0.0024 -0.0018 -0.0019 -0.0015 INST -0.0003 -0.0003 -0.0003 -0.0002 

 (-0.34) (-0.27) (-0.29) (-0.22)  (-0.23) (-0.24) (-0.25) (-0.17) 
GROWTH -0.1242 -0.1282 -0.1219 -0.1428 GROWTH -0.0159 -0.0163 -0.0148 -0.0195 

 (-1.36) (-1.43) (-1.37) (-1.64)  (-0.87) (-0.90) (-0.83) (-1.12) 
AGE 0.2040 0.1920* 0.2026* 0.1950* AGE 0.0234 0.0218 0.0243 0.0225 

 (1.78) (1.69) (1.78) (1.72)  (1.05) (0.98) (1.09) (1.01) 
SOE 0.0858 0.0776 0.0622 0.0729 SOE 0.0233 0.0225 0.0191 0.0215 
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 (0.55) (0.50) (0.41) (0.48)  (0.79) (0.76) (0.65) (0.74) 
TOP1 0.2748 0.2891 0.3394 0.3720 TOP1 0.0062 0.0075 0.0202 0.0265 

 (0.67) (0.70) (0.84) (0.90)  (0.07) (0.09) (0.24) (0.31) 
DUAL -0.0204 -0.0231 -0.0326 -0.0352 DUAL 0.0028 0.0015 -0.0008 -0.0014 

 (-0.15) (-0.17) (-0.24) (-0.26)  (0.10) (0.05) (-0.03) (-0.05) 
BOARD 0.3513 0.3179 0.3530 0.3332 BOARD 0.0179 0.0129 0.0210 0.0162 

 (1.01) (0.92) (1.02) (0.97)  (0.25) (0.18) (0.30) (0.23) 
IND 2.0445* 2.0107** 2.0465** 2.0588** IND 0.4511* 0.4451** 0.4570** 0.4586** 

 (2.06) (2.07) (2.07) (2.11)  (2.27) (2.26) (2.30) (2.33) 
_CONS -15.2484*** -14.9818*** -15.2052*** -14.6231*** _CONS -2.4920*** -2.4532*** -2.4979*** -2.3691*** 

 (-10.92) (-11.08) (-10.86) (-10.78)  (-8.91) (-9.03) (-8.87) (-8.70) 
adj. R2 0.272 0.270 0.275 0.275 adj. R2 0.225 0.224 0.231 0.229 

N 1259 1267 1267 1267 N 1259 1267 1267 1267 
 
 
Implications 
This paper analyses the relationship between fund investors and CSR performance. This association is also examined with peer pressure and 
centrality degree in funds network. Our results report that fund investors impact positively on firm CSR performance as predicted. Nowadays, 
fund investors provide advices on CSR through corporate governance mechanisms. The direct engagement of institutional directors on firms, 
particularly on their governance, is unquestionable. In this line, fund investors activism might encourage firms in which they have invested to 
become more engaged with socially responsible and active investments. 
 
Keywords: Green Investor, Fund Investor Network, CSR Performance 
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Abstract 

Purpose/ Research Question: The purpose of this paper is to implement a frame of 

reference for understanding the start-ups’ incubator as a complex system where innovation, 

learning and self- organisation take place. We build on the interfaces between the Complexity 

Theory (i.e. complexity sciences) and Open Innovation literature to identify principles, patterns 

and conditions that frame the incubation practices as simple rules aimed to sustain the 

innovation process carried out by the tenant start-ups. Aiming to a deeper understanding of 

the micro-level foundations of the innovation processes that leverage on both internal and 

external sources of knowledge in an incubation path, we formulated the research question as 

follows: 

RQ: How can business incubators related practices enable an emergent open innovation 

environment from a complexity theory perspective? 

Key Literature Reviews (About 3~5 papers): Concepts and principles from the Complexity 

Theory (or, generally speaking, the complexity sciences) have been widely adopted to 

understand the interactions and dynamics that characterise organisations. Recent studies 

applied the complexity lens as a perspective for capturing the influence of the context, 

interaction and adaption in the innovation processes of firms. In their literature review, 

Poutanen et al. (2016) identify the complexity themes addressed in the innovation literature, 

and specifically in the publications focusing on the open innovation paradigm. They argue 

that the micro-level foundations of the innovation process include the interactions, the 

relationship formation and the knowledge creation among multiple different players. Indeed, 

open innovation is characterised by the involvement of different innovation actors, the 

formation of multifaceted inter-organisational relationships between them, the paths inside 

and outside an organisation’s boundaries to access the distributed knowledge. 

The incubation processes – and in general the ones supporting the growth of new ventures 

– have received increasing attention for their key role in enabling the opening up of the 
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innovation pathway to external sources of knowledge by companies (Battistella et al., 2017). 

They sustain the creation and growth of new entrepreneurial teams by offering them access 

to purposive flows of knowledge and an inclusive environment for experimentation, 

interaction and therefore learning from the integration of this knowledge into the 

development of their business (Blok et al., 2017; Gupta et al., 2016). Indeed, an early 

involvement within the market dynamics can provide an important value to start-up teams 

for learning, creating partnerships and better developing the potential business, with the final 

aim of reducing the market and technical uncertainty (Chesbrough et al., 2006) and accessing 

to knowledge networks and inter-organisational networks (Gupta et al., 2016). 

Networks and knowledge-intensive services opportunities are identified and built both within 

and outside the incubator’s boundaries (Cooke, 2017). Business incubators provide an 

environment where tenant start-up teams can leverage on linkages with experienced 

entrepreneurs, other start- up teams, professionals specialised in intellectual property, 

strategic and managerial issues, business angels and other players offering external financing 

(Blok et al., 2017). Moreover, factors such as the proximity and the specialisation of the 

business incubator facilitate the exchange of knowledge, experiences, contacts and resources 

(Cooke, 2017). Firstly, the close presence of different people willing to innovate within the 

same incubation programme enables face-to-face meetings and the creation of multiple 

connections. Secondly, business incubators are usually specialised in the type of services 

offered and the selection is restricted to start-ups satisfying requirements such as the type of 

industry and the entrepreneurial team composition. Therefore, common aims and technical 

background are a further base for stimulating purposive inflows and outflows of knowledge 

(Chesbrough et al., 2006) across the incubator system boundaries. 

Basing on these considerations, the open innovation processes that are enabled within the 

incubation programmes and involve different, specialised networks of actors offer a valuable 

context to investigate the conditions and the added value of adopting the complexity 

perspective in the open innovation research field. 

Design/ Methodology/ Approach: Aiming to gain deeper insights and explore the micro- 

foundations of the innovation paths enabled in an incubation programme by the tenant 

start-ups, we performed a multiple case study research. We selected five incubators on the 

basis of their expertise (all operating from more than fifteen years) and the characteristics of 

the supported start- up teams. All the business incubators in the sample focus on innovative 

ideas for knowledge- intensive industries and show a clear involvement in teams’ growth by 

offering not only advice and access to networks, but also long incubation programmes 

(between 1 and 3 years), constant assistance and different types of infrastructures. 

The data collection phase included semi-structured interviews and information gathered from 

archival and publicly available documentation of each incubator. Throughout the research, we 

focused on the practices and services of the selected incubators that are addressed to the 

start- ups’ growth, supporting the expansion of their innovation process up to an initial 

maturity. We bounded the scope of the study to the incubation process, i.e. the phases 

between the so-called pre-incubation period, when start-ups are created and recruited, and 

the post-incubation or graduation phase, when start-ups reach a level of maturity that allows 
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them to exit the programme and usually develop their business in an independent and self-

sustained way. We classified and distinguished the practices and tools of each incubator 

following the categories of services identified in Battistella et al. (2017) and Blok et al. (2017) 

as: provision of office and co-working space, access to funding streams, entrepreneurs 

networking, experts networking, education / workshops, mentorship and advice. 

Subsequently, we analysed the practices at the light of the main concepts and principles of 

complexity theory, open innovation and their common perspectives. From the cross-case 

analysis, we derive a theoretically and empirically grounded framework through which 

categorise the practices and activities of business incubators as simple rules to support the 

innovation processes (and their management) of the tenant start-ups. 

The phases of data collection and analysis are still ongoing, therefore the results and their 

discussion as reported below are not the definitive ones. 

(Expected) Findings/Results: The first empirical analyses of the five case studies revealed 

recurring features in the practices and services for supporting the innovation process of start-

ups toward the maturity phase. All the incubation programmes are targeted to provide access 

to dedicated networks. They all show practices aimed to provide to the tenant start-ups the 

basic tools to self-organise in an environment where the inclusion into several types of 

networks allows frequent contacts and in- depth meetings with experts and innovative people 

(such as the other entrepreneurial teams). 

Some incubators aim to provide less structured environments with the provision of focused 

resources and expertise while accessing to networks with a wider scope. For example, they 

facilitate meetings with experts to improve the entrepreneurial ideas both from a technical 

point of view (e.g. software development) and on economic and business issues (e.g. in the 

areas of business administration, innovation management, and project management). Some 

incubators rely on the internal networks of start-ups, in distinct stages of growth and also 

involved in different programmes, to share knowledge and favour co-located networks. 

Others try to extend the internal networks to a global dimension, by enabling collaborations 

with the foreign offices. 

Basing on these considerations, the practices of the business incubators allowing an open 

innovation process in the perspective of a complex system can be categorised into two 

dimensions: 

Type and scope of the support to tenant start-ups: 

Competences empowerment: advice and education activities addressed to improve technical 

and business skills of the entrepreneurial teams, to reduce uncertainty; 

Networks linkages: access to different levels and types of networks, to grow the number of 

opportunities and interdependences; 

Type and scope of the exchange of knowledge: 

Breath: practices aiming to foster diversity in the actors to connect with and in the expertise 

to be provided; 

Depth: practices focused on deepening the current competencies and strengthen the current 

opportunities or linkages created within the networks. 

Along with this line, incubators should provide all the types of practices to create awareness 
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on the possible paths to be undertaken when start-ups are looking for reducing uncertainty, 

increasing diversity or number of linkages in the future market. Overall, the results allow 

conceptualising the incubation programme as a networked process embedded in a complex 

system whose boundaries are determined by the interactions between multiple different 

stakeholders. They offer evidence that the practices of the incubators do have an impact on 

the pathways of the tenant start-ups to the initial maturity as they are framed to enable both 

the network connections and the entrepreneurial skills. The business incubators create the 

conditions for innovative and collaborative networks as simple rules in order to stimulate 

their systematisation at a higher scale, once the start-ups end the incubation programme and 

are enabled to look for the creation and diffusion of innovation in higher level networks. 

Research limitations/ Implications: The paper presents a novel perspective on roles and paths 

in open innovation as it adopts the complexity concepts in the particular contest of business 

incubators, conceptualised as a complex system where start-ups benefit from the access to 

multiple dedicated networks for advice and access to resources and knowledge sources. It 

contributes to the debate on the application of complexity principles to the open innovation 

research field by studying the conditions – in this case, the practices of the business 

incubators – that enable a network-based innovation development for the creation of new 

value (Gupta et al., 2016; Dougherty, 2017). From the practitioners’ point of view, this study 

provides some guidelines for business incubators, and in general institutions and 

programmes supporting new ventures growth, to address their activities and services in an 

effective way. These should be maintained in a simple, focused manner to make the tenant 

start-ups improving their entrepreneurial skills, increasing the linkages with several knowledge 

sources and taking advantage of the emergence of processes for a sustainable growth 

(Dougherty, 2017) beyond the incubation programme. The start-up teams as well should 

leverage on the created micro-mechanisms and adapt them to the market conditions to 

better sustain their growth and possible survival. Synergies and innovation patterns among 

start-ups and supporting institutions are indeed a valuable mean to promote 

entrepreneurship and economic growth (Blok et al., 2017; Dougherty, 2017). 

Despite the case study methodology has been proved adequate when considering the 

complexity perspective within the innovation research (Poutanen et al., 2016), the obtained 

results could be integrated by a quantitative research and further analysed along different 

viewpoints. The latter ones include for example the contextual conditions not considered in 

the analysis (e.g. location and objectives of the start-ups’ incubator), the types of 

entrepreneurial teams accepted in the incubation programmes, and the temporal dynamics 

throughout the innovation pathways, e.g. recurring patterns during the development of 

specific activities that involve the overall system. These factors can be then operationalised in 

moderating variables influencing the prosecution of the start-up growth from the incubation 

programme to their maturity within the market. 

Keywords: Business incubator, complexity sciences, practices, case study. 

 
References: 



179 
 

Battistella, C., De Toni, A.F. and Pessot, E. (2017) "Open accelerators for start-ups success: a case study", European 

Journal of Innovation Management, Vol. 20 No. 2, pp. 80-111. 

Blok, V., Thijssen, S. and Pascucci, S. (2017) “Understanding Management Practices in Business Incubators: Empirical 

Evidence of the Factors Impacting the Incubation Process”, International Journal of Innovation and Technology 

Management, Vol. 14 No. 4, 1750023. 

Chesbrough, H., Vanhaverbeke, W. and West, J. (2006) Open Innovation: Researching a New Paradigm, Oxford 

University Press, Oxford, UK. 

Cooke, P. (2017) “Complex spaces: global innovation networks & territorial innovation systems in information & 

communication technologies”, Journal of Open Innovation: Technology, Market, and Complexity, Vol. 3 No. 9, 

DOI: 10.1186/s40852-017-0060-5. 

Dougherty, D. (2017) “Taking advantage of emergence for complex innovation eco-systems”, Journal of Open 

Innovation: Technology, Market, and Complexity, Vol. 3 No. 14, DOI: 10.1186/s40852-017-0067-y. 

Gupta, A.K., Dey, A.R., Shinde, C., Mahanta, H., Patel, C., Patel, R., Ganesham, P. (2016) “Theory of open inclusive 

innovation for reciprocal, responsive and respectful outcomes: Coping creatively with climatic and institutional risks”, 

Journal of Open Innovation: Technology, Market, and Complexity, Vol. 2 No. 16, DOI: 10.1186/s40852-016-0038-

8. 

Poutanen, P., Soliman, W. and Ståhle, P. (2016) "The complexity of innovation: an assessment and review of the 

complexity perspective", European Journal of Innovation Management, Vol. 19 No. 2, pp. 189-213. 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



180 
 

29. 

Slap or Clap? The Impact of Media Coverage on Controversial Governance 

Practices 

Wu Chao(Corr.) 

Ph.D, Lecturer at School of Economics and Management, Hebei University of Technology, China 

Lv Rongjie 

Ph.D, Professor at School of Economics and Management, Hebei University of Technology, China 

Xue Youzhi 

Ph.D, Professor at China Academy of Corporate Governance/Business School, Nankai University, China 

 

Abstract  

Purpose/ Research Question: Managers are commonly considered as agents with fraught 

conflicting interests (Jensen, 1986). The governance literature is largely concerned with the 

elaborate role of both internal and external mechanisms (Zingales,1998; Shleifer and Vishny, 

1997; Gillan and Starks, 1998; Gillan, 2006). The dominant theory in studying managers’ 

controversial behavior has been agency theory, which perceive managers as being motivated by 

self-interest rather than the good of the firm. An impressive branch of work focuses on testifying 

how incentive mechanisms work to reduce agency cost (Jensen and Meckling, 1976). But are all 

the controversial behaviors regarded to be self-serving? The answer is important for both 

governance and reputation research. One promising theme in corporate governance is the 

evaluating audience’s tendency on controversial governance practices (Bednar, 2012). An 

underlying assumption in the discussion is that evaluating audiences interpret managers’ 

behavior as opposed to owner interests (Deephouse, 2000).  

 

Key Literature Reviews (About 3~5 papers): Much of this research, however, has focused on 

the reputational penalties that managers pay when they engage in controversial governance 

practices that raise questions about managerial self-interest (Dyck, Morse,& Zingales, 2010), 

regardless of the specific view that different attribution may vary. Further, a behavioral view is 

rising to be introduced in explaining how reputational penalties work, such as account 

formulating and view framing (Pfarrer, Pollock, & Rindova, 2010; Rhee and Fiss, 2014). As a result, 

theoretical interpretation is emerging to explain how the penalties are actually imposed, and to 

stress the fact that reputational penalties differ across audiences because of differences in 

interpretations of the practice and differences in causal attributions about its use (Bednar, Love, 

& Kraatz, 2015). However, extant theory regarding reputation’s role in governance appears 

oversimplified. Moreover, accounts for complex attribution process have not been developed, 

especially in peculiar context.  

 

Design/ Methodology/ Approach: Empirically, we tested the media reaction on controversial 
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governance practices with a sample from China’s listed companies. Our study takes a step on a 

culture conceptual background in which context reputational reaction is verified. Specifically, we 

examine the media coverage on CEO compensation whether the CEO is the founder of the 

company or not. Chinese conception of “Li” from Confucianism theory is highlighted in our 

study. Our result is obviously a new discover for explaining the reputation mechanism in China. 

 

(Expected) Findings/Results: The media coverage would be more positive on CEO 

compensation when the CEO is the founder of the company. 

 

Research limitations/ Implications: One of our initial steps to answer these questions is 

developing and testing the prefix factors which play important roles in attribution mechanism. 

Reputational reaction is usually conceptualized as a social judgement wherein evaluators 

interpret managers’ behavior and give content to other actor (Tetlock, 2007). Considering 

controversial governance practices, the reaction may vary from different attribution traits. One 

aspect that appears to be underemphasized in this study, however, is the inherent aspects that 

impact attribution process. Even if two companies make the same controversial practice, the 

evaluator could still decipher it in different ways if one is perceived as an incentive action 

whereas another is taken as self-serving. The situation may arise when the managers’ role varies 

in evaluator’s concept. Specifically, we draw on prefix factors to explore how different 

frameworks are applied in the same controversial practices. 

 

Furthermore, we expand the focus beyond the internal elements to include also the cultural 

context. Under different cultural background, the same practice carried by the company may 

vary between different countries. Massive evidences indicate that western theory may not be 

suitable in emerging markets, such as China (Chan, Menkveld and Yang, 2008; Zhou and Zhu, 

2011; Yang and Yang, 2014; Giannetti and Liao,2015; Chen, Guan, Zhang, et al, 2017; Chan and 

Kwok, 2017). The attribution process in particular cultural context is a second missing piece in 

extant links between controversial governance practices and reputation reaction. In combination, 

our arguments advance the literature on attributing process of reputational evaluators by 

showing it matters how the evaluator frame tendency of a controversial practice, and in what 

context the accounts are provided. 

 

Keywords: Media Coverage; Controversial Governance Practices; Attribution Process; “Li” from 

Confucianism theory  
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Purpose /research question 
Healthcare is a fertile empirical setting for innovation research. In this highly regulated 
and knowledge-intensive sector, an innovation usually requires significant R&D efforts 
and capital investments. Hence, innovation in healthcare has been historically developed 
by large-size pharmaceutical and biomedical companies that have the expertise and the 
capital to cope with the long development stages and the expensive multi-centric clinical 
trials to prove the superiority of their innovation compared to the state of art. In the last 
two decades, pharmaceutical and biomedical companies implement open innovation 
programs as financially more sustainable innovation strategies, by leveraging on the 
ideas and the expertise offered by teaching hospitals, research centers and universities. 
Consequently, innovation ecosystems emerge, constituted by private and public 
partnerships or very large national/regional innovation clusters. The progressive shift 
towards an open innovation paradigm did not undermine the well- established 
assumption that innovation in healthcare is the work of institutional actors that have the 
expertise and financial solidity to cope with many-year, high-risk innovation programs. 
This assumption is challenged by the rise of the free, user-driven, and (medical) 
commons-based peer production phenomena, which are all involving the development of 
innovations in healthcare by the individuals - patients and non-professional caregivers – 
and their communities, to cope with health disorders. Innovation management research 
suggests the pathways for interactions among the institutional actors, the producer 
paradigm, and user- and community- driven innovation, the free innovation paradigm. 
But, little is known about the reasons why innovators take these path; in particular, why 
potentially lucrative commercial innovations turn free, and how interactions with firms 
may contribute to this outcome. In this study, we want to shed first light on this gap to 
further the ongoing debate about free innovation in healthcare. 
This study is timely because there is growing evidence that “household sector” 
innovation, when individuals and communities develop solutions for their unmet needs 
and in their discretionary time, is gaining momentum and spread. About one citizen out 
of twenty is generating innovation in healthcare (Zejnilovic et al., 2016). In underserved 
segments, such as rare diseases, the innovating share of the segment may go up to 
eight percent (Oliveira, Zejnilovic, Canhao, & von Hippel, 2015). Online sharing 
platforms, like www.patient-Innovation.com, feature hundreds of such solutions by 

http://www.patient-innovation.com/
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patient. Given the scale of the phenomenon and the potentials that arise from 
technology and new knowledge, there is an increasing belief in the society that the 
patients and non-professional caregivers are defining a new era in healthcare. 
As innovators, they face a set of strategic actions with respect to their innovation 
developed in discretionary time, and they can: 1) commercialize it (alone or with a 
partner) / sell it; 2) share it for free 3) just forget about it. (Zejnilovic et al., 2016). 
While there is an increasing attention to the topic of patient innovation, we still lack the 
understanding about the choices that the innovators make, and this is the purpose of 
this research. Hence, the following research question: 

 
RQ: How are the user innovators making the choices about their innovations in 
healthcare, and under which conditions do they opt for the free innovation sharing rather 
than commercialization? 

 
 
Key Literature Review 

 
Patient innovators are self-rewarded for their innovation efforts, and this value that the 
innovator appropriates is either process-based or outcome-based (Raasch & von Hippel, 
2013). Process- based value from the innovations is the one that occurs while 
developing the solutions, like learning, joy of problem solving, feeling of helping, or 
others (von Hippel., 2005). Outcome- based value may come from the use of a solution 
(von Hippel 2005), in terms of the economic rewards when selling in the market, or from 
free sharing (von Hippel, 2017). The existence of self-rewarded innovators lef von Hippel 
(2017) to propose a two-paradigm, producer - free innovation, framework for studying 
innovation. 
Patient innovators’ choice to invest in developing an innovation is driven by the strong 
unmet need, with little or no consideration of the market size or profitability (von Hippel, 
2005). As a result, their innovations may initially serve only a niche of avant garde 
individuals. Depending on their perception of the value of the innovation on the market, 
the trade-offs needed to be made to commercialize innovation, and the effects they 
aspire to achieve, the innovators may take one of the three options, mentioned above. 
Arguably, because of the lack of financial concern when developing the solution, 
innovations developed by patients and non-professional caregiver are more likely to take 
the free innovation path. 

 
When the innovator decides to commercialize his idea, he can follow two possible 
pathways: on the one hand the user can reveal his solution to an existing producer, for 
free or with some sort of compensation, such as royalties. On the other hand, the user 
can commercialize the innovation herself, becoming a user entrepreneur. 

1) When the product is then shared on the marketplace, through the intermediation 
of a private producer, then we have the creation of profits –and therefore of 
value- for the incumbent firm(s). According to theory, there are three ways 
producers can interact with user innovators in order to increment their profits, 
and therefore to capture value from the user innovation: Complementary goods: 

the innovations can complement products diffused via the producer 
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innovation paradigm, increasing the perceived value of products or services 

offered by organizations, which actually did not do any effort to improve 

their value proposition. Free complements of producer’s supply leave more 

profits available for the producer to extract from the system (von Hippel, 

2017) 

2) Spillover of competencies: the particular design, idea or solution developed by 

the user innovator can be absorbed by the organization and becomes the 

basis for a valuable commercial product. Research shows that such design 

spillovers can be highly valuable to producer firms, providing higher sales 

revenues, higher gross margins, and longer product life cycles for the 

producer. In order to have this kind of value appropriation the innovations 

must not be protected by patents and therefore can be freely adopted. 

3) Firms can eventually support user innovators supplying information or tools to 

them, with the objective to increase the supply of commercially valuable 

designs externally created (reducing therefore the internal R&D efforts) (von 

Hippel, 2017). 

Moreover, a company can buy a license from the user to commercialize and sell 
the solution. 

 
In the early days of open/user innovation the potential value of these innovation 
activities was not appreciated by organizations, and the transfer of any user-
created design to producers was neglected or even actively suppressed (von 
Hippel, 2017). 
Today, the value of user innovations is much clearer and some producers are 
trying to tightening the loop between their activities and the users’ ones (some 
cases are the one of Ikea and the one of the Lego community). 
Literature shows indeed that user innovation can be remarkably valuable to 
producer firms. In studies from several industries, the best user-generated 
solutions and product concepts have been found to be more novel and to offer 
higher customer benefit than the best producer- generated ones (Poetz & 
Schreier, 2012), which translates into higher sales revenues and gross margins 
and longer product life cycles. 

 
Methodology 

 
We chose to adopt a multiple case design, since it is particularly useful for 
deepening and understanding emerging phenomena. We used purposeful 
sampling in the case selection phase: the objective was to select information-rich 
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cases for the most effective use of the resources available (Patton, 2002). First, 
we decided to build a sample of equally distributed successful and unsuccessful 
cases of innovator-company interaction. Second, we selected cases regarding 
innovations at different levels of development, since we want to understand if this 
dimension influences the outcome of the interaction: some of the cases were 
only ideas or projects, some other prototypes, and others were products ready to 
be sold in the market. The starting point was the Technology Readiness Level 
(TRL) model, developed by NASA in 1974 and currently used also in the 
European H2020 projects: it identifies 9 levels of development of a new 
technology, from its conception to the series production; we adapted this scale to 
identify two main levels of development of the patient-innovations: it has been 
considered low for innovations which were only projects or first prototypes, and 
high for products ready (or almost) for the commercialization. 
Because we wanted also to verify whether the size of the potential market for the 
new product has an impact on the company reception of the innovation, and on 
the results of the interaction, the last criterion in case selection was to include 
both solutions with a small potential market and with a big one. 
Eight cases representing interactions between patient innovators and companies 
were identified; three experts worked on the interviews’ coding, in order to pick 
cases which allow an equal representation of the possibilities: eventually, two 
cases for each combination of TRL and market size were picked; they were 
selected from the database of Patient-Innovation.com. 
Interviews with the Innovators were the main source of evidence; information 
collected were completed through triangulation of different data sources (e.g. 
newspapers or websites). 
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Table 1 - Summary of cases A B C D E F 

 

 

Table 2 - Summary of cases G and H 
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Results 
 
The eight cases are equally distributed among the four identified category. Cases 
have then been analyzed to identify those who had a successful interaction and 
those who had not. 

 
 MARKET SIZE 

SMALL BIG 

 
TRL 

HIGH f 
H 

a 
e 

LOW C 
B 

d 
G 

Table 3 - Classification of cases 
 
Legend: lowercase letters indicates cases of commercialized solutions. Bold and 
underlined letters indicate cases of free innovation. 

 
 
It appears that, unsurprising, companies have little interest for the solutions which are 
addressed to fill-in small potential markets. In particular, only one case (case C) had a 
positive outcome despite involving a solution addressed to a small potential market. In 
this case the company agreed to produce a prototype in return of the exclusive for the 
production of any other similar parts in the future: there is not a great investment, but 
there is space for future profits. 
The other cases with a small potential market present a free sharing of the solution, 
without any actual involvement of a company (case H), or founding a new company 
(case f). Case B, which has a small market size and a low TRL, presents actually a 
failure in the diffusion process. 

 
P1: The quality of interactions between firms and patient innovators is negatively 
associated with the likelihood of patients free-share their innovations. This relationship 
is moderated by the resources at disposal to the innovator. 

 

Still regarding case C, starting this particular form of collaboration the company made 
sure to gain profit from any future replica of the solution, even if the innovator would 
decide to share it for free (thing that actually happened). The case analysis suggests 
that when there is a big market, which can be associated with larger chances for profit, 
the innovators are unlikely to opt for free innovations (see cases a e and d). 

 
P2: The size of the market is negatively associated with the likelihood of free-
innovation. This relationship is moderated by the technology readiness level. 
In other words, when the solutions are addressed to big potential markets the 
importance of the Technology Readiness Level increase: as expected, companies 
hardly show interest for technologies with a very low TRL, which require a too high 
investment and to handle the relationship with the innovator. 

 
Research limitations/ Implications: 

 
This paper has some limitations related to the sample analyzed. In particular, the limited 
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sample of analysis has been chosen to have a fair representation of different solutions, 
interactions and outcomes, but does not pretend to represent an exhaustive 
representation of the patient innovation phenomenon. Using interviews as data sources, 
we have to consider that they are subject to two different biases. One is from the side of 
the interviewees, since using self- reported data can be subject to imprecision or 
misleading information. Secondly, as the researcher is often the main research 
instrument, the information can be subject to interpretations and difficulties in 
understanding individual perceptions. Moreover, the research suffers from the lack of 
the voice of “the other side of the coin”: for future research, there will be need to listen to 
the involved producers, to have their point of view and a complete understanding of the 
interaction phenomenon. 
Implications from this paper involve mainly the role of policy makers; given that the 
value in the system increases when a producer commercializes a patient innovation 
(meaning users’ value, organization’s value and also social value, - i.e. welfare 
obtained by the diffusion of solutions addressing unmet needs-), a question arises: 
should the policy makers act in order to promote interaction dealing with solutions 
addressed to a small potential market, or with other characteristics which currently 
make them clearly difficult and rarely successful? 
Future research will require a quantitative approach to build more solid and 
grounded theory and to verify it. 
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Abstract  

 

Purpose/ Research Question:  

This research seeks to answer the basic question like: 

1. What are the factors that affect technology transfer? 

2. What are the factors affecting the closing of the technology transfer? 

This paper derives the weight of each variable through AHP analysis and derives the priority of 

factors affecting the technology fee. 

 

Key Literature Reviews:  

The global licensing market was estimated to be worth $200 billion in 2011 (Alvarez and Lopez, 

2015).  In the United States alone, technology licensing revenues are estimated to account for 

U.S. $45 billion annually; worldwide, the figure is around U.S. $100 billion in 2005 (The 

Economist, 2005).  And Licensing has been an integral part of commercial biotechnology since 

its inception (Katie Arnold et al, 2002). Licensing deals between pharmaceutical companies and 

biotech/academia are popular in the life sciences area because drug development is expensive, 

time-consuming, complex, and risky (Lee et al., 2016a). However, numerous patents remain 

unlicensed (Gambardella et al., 2007) and many firms have difficulty finding licensing partners 

(Zuniga and Guellec, 2008; Kani and Motohashi, 2012).  The reasons behind a company’s 

decision to sell or to license out a patent can be numerous. The literature has indicated the 
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need for monetization, strategic motives (such as entry deterrence), lack of complementary 

assets, inability (or limited ability) to exploit the technology, and the possibility of entering or 

expanding into new geographic and product markets (Gallini, 1984; Teece, 1986; Arora and 

Fosfuri, 2003; Fosfuri, 2006; Gambardella et al., 2007; Monk, 2009; Arora and Gambardella, 2010).   

Licensing is a process where both parties want to pair with the best possible partner. Once one 

looks beyond the technological motivation for a particular licensing agreement, the choice of a 

particular licensor’s patent to license-in over other technically similar patents can be a 

complicated decision.  Technology licensing involves the transfer of intellectual property (IP) 

between two parties: the owner of the IP (the licensor) and the buyer (the licensee). The licensor 

seeks to extract value from it in the form of licensing revenues and may be motivated to 

license-out their technologies because they lack the financial, physical, or intellectual resources 

to commercialize it.  Karen Ruckman and Ian McCarthy examined the determinants of licensing 

using 93 licensing agreements in the worldwide biopharmaceutical sector in a panel data set 

spanning 1993–2007 and found that licensors with strength in technological prestige, licensing 

experience, and combined technological depth and breadth are more likely to license-out their 

patents. Karen Ruckman and Ian McCarthy found that patents owned by licensors with 

technological prestige, experience at licensing, and combined technological depth and breadth 

have a greater chance at being chosen by licensees (Karen Ruckman and Ian McCarthy, 2016).   

Research on technology transfer has been carried out mainly on analysis of policy factors, 

factors for promoting technology transfer, and ways to promote the success of technology 

transfer.  According to a recent study by H. D. Hwhang’s research group, it was analyzed that 

technology transfer through exploration of potential demand companies is more effective than 

technology transfer marketing, which promotes the technology of government-sponsored 

research institutes to companies (H. D. Hwhang et al., 2015).  According to Mikus Dubick and 

Elīna Gaile-Sarkane, the performance of know-how transfer is affected by accuracy of the stated 

aim (learning outcomes), applied teaching, learning and assessment methods and both internal 

and external environment characteristics of the stakeholders involved in the process (Mikus 

Dubick and Elīna Gaile-Sarkane, 2017).  Several explanations for the phenomenon of patent 

underexploitation have been advanced, including managerial myopia, inertia and management 

incompetence (Rivette and Kline, 2000), strategic or defensive purposes (Hall and Ziedonis, 2001), 

the marginality and low value of the patents, and transaction costs or other impediments in the 

technology market (Gambardella et al., 2007).  Anand and Khanna (2000a) provide one of the 

few econometric investigations of the rate of licensing. Their study is aggregated at the level of 

the sector, and they do not attempt to explain inter-firm differences in the rate of technology 

licensing. Arora and Ceccagnoli (2006) analyze how patent effectiveness affects a firm’s 

patenting behavior and its propensity to license. They do not look, however, at the interaction 

between licensing decisions and competition in the market for technology (ANDREA FOSFURI, 

2006). Theoretical appraisals have addressed several factors that might induce firms to license 

patented technology to other firms (included potential competitors), such as blocking entry 

(Gallini, 1984; Gallini and Winter, 1985), the selection of competitors after the patent expires 
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(Rockett, 1990) and the establishment of the technology as a de facto standard in industries 

with strong network externalities (Grindley and Teece, 1997; Arora and Fosfuri, 2003; ANDREA 

FOSFURI, 2006). Gallini (1984) and Gallini and Winter (1985) show that licensing may be used as 

a means of entry deterrence because by licensing to potential rivals, the patent holder weakens 

their incentives to engage in R&D in the future. Firms might also license out to enter or to 

expand into new geographic or product markets (Adam et al., 1988; Brouthers and Hennart, 

2007), to enhance demand following a reputational effect induced by licensing (Shepard, 1987) 

and to establish links with other companies that could eventually become profitable partnership 

opportunities (Teece, 1986; Gambardella et al., 2007). According to OS Kwon's research group, 

the factor on the technology transfer itself and its performance was examined. When the 

company is the research subject, the probability of the technology transfer is higher than the 

case that the university is the research subject, It was confirmed that the transfer income tends 

to increase when the research cost is large (O. S. Kwon and G. D. Han, 2006). ANDREA FOSFURI 

analyzed technology licensing by large chemical firms during the period 1986–96 for 107 

chemical products and found that the rate of technology licensing displays an inverted U-

shaped relationship with the number of potential technology suppliers and is negatively related 

to the licensor’s market share and to the degree of technology-specific product differentiation 

(ANDREA FOSFURI, 2006).  Federico Caviggioli and Elisa Ughetto research group investigated 

the main drivers of companies’ decisions to engage in patent licensing and sales transactions 

and then examined how improvements in the marketplace for patents and more intense 

involvement of patent brokers might impact the factors hindering the development of patent 

transactions (Federico Caviggioli and Elisa Ughetto, 2013).  Ranking of factors that influence the 

royalty rate is as follows: (1) Licensee Revenue (+) (2) Market Size (−) (3) TCT median value (−) 

(4) CAGR (−) (5) Attrition Rate (+). In the regression model to predict the royalty rate, Royalty 

Rate is in direct proportion to Licensee Revenue and Attrition Rate and Royalty Rate is reverse 

proportion to Market Size, TCT median value and CAGR (Lee et al., 2016b). According to JW 

Byeon 's research group, the influence on the outcome of the technology trading contract was 

studied. As a result, the positive order of influence on the success of the technology trading 

contract was the technical transaction environment analysis factor, Ability, the negotiator's 

negotiating power in the order (J. W. Byeon, 2013).  Jong-il Baek and Byung-hwan Hyun 

analyzed the priority factors of technological, marketability, internal factors, and technical supply 

agencies, which act as complex variables in technology fee negotiation by using' AHP analysis 

method from the views of licensee (Jong-il Baek and Byung-hwan Hyun, 2017). AHP (Analytic 

Hierarchy Process) analysis technique developed by Saaty (1980) can be applied not only to 

quantitative factors that can be quantified but also to qualitative factors that are difficult to 

quantify at the same time in a rational and systematic manner in complex multi-criteria decision 

situations. AHP can be regarded as the most suitable analysis tool for analyzing the importance 

of the multi-criteria decision-making factors (Saaty and T. L., 1980).  

.  

Design/ Methodology/ Approach:  
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This research derives the weight of each variable through AHP analysis and derives the priority 

of factors affecting the technology fee.  In order to analyze the importance of the determinants 

of the technology fee, the main common factors related to the determinants of the technology 

fee are derived from the previous research and classified into the hierarchy to set the decision 

hierarchy. We reclassify the 3X3 matrix in combination with technical, financial, market factors 

and patent characteristics, licensor characteristics and licensee characteristics derived from 

general technology valuation standards. The survey regarding factors determining the royalty 

will be conducted through e-mail and sent directly to 10 or more specialists, including technical 

value evaluators and technology licensing experts in biopharmaceutical companies. Based on the 

survey results, we calculate the importance and priority of AHP weighting analysis on the 

relative importance factors of technology fee determination. 

 

(Expected) Findings/Results:  

By understanding the priorities and importance of the factors affecting the technology fee 

through this analysis, we will help 1) to establish strategies that can lead to a favorable position 

in the negotiation of technology deals with biopharmaceuticals, 2) to enable the adoption of key 

parameters in modeling forecasting technology fees such as Royalty Rate, Total Upfront, Deal 

Value. 

 

Research limitations/ Implications:  

This research is limited to the relationship between multiple input variables and royalty-related 

data in 14 drug classes covering all drug types.   

 

Keywords: Valuation, AHP, AHP weighting analysis, Licensing deal, Technology fee determination, 

Technology transfer, Drug, Royalty data, Royalty rate, Up-front fee, Milestones, Deal value, 

Regression, Drug class, Attrition rate, Development phase, Licensee, Life sciences, rNPV, eNPV 

(expected NPV), DCF, Multivariable analysis, 3X3 matrix, Multiple input descriptor 
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Abstract  

Purpose/ Research Question: 

This study seeking to measure the efficiency value of pharmaceutical firms by frontier analysis 

method with different open innovation types; inside-out, outside-in, and coupled. 

Thou, we will find the answer of following questions 

 How much enhance R&D efficiency with different open innovation activities? 

 What kind of open innovation practices makes the pharmaceutical companies Research 

and development (R&D) more efficiently?  

After Frontier Analysis calculation, we expect to find follows: 

 Which is a frontier group on R&D efficiency?   

 = Which group shows the highest technical efficiency? 

 Which is frontier firm in each group? 

 Which is frontier firm in the US. Pharmaceuticals? 

 

Key Literature Reviews (About 3~5 papers):  

New drug development success rate increase through open innovation 

Deloitte analyzed drug development pipeline from 281 global pharmaceutical companies 

between 1988 and 2012. Using the open innovation method, the success rate of the new drug 

development is three times higher than that the closed innovation model. The success rate of 

new drugs developed through the FDA-approved open innovation model was 34% (119 of the 

total 355 new drug candidates were approved), while closed models was 11% (51 of the total 

463 new drug candidates approved for new drugs). (Deloitte US report, 2015, “Executing an 

open innovation model: Cooperation is key to competition for biopharmaceutical companies”) If 

open innovation works in this industry, what kind of open innovation practice is most effective? 

The open innovation paradigm  
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The open innovation paradigm is in contrast to the traditional vertical integration model where 

internal innovation activities internally develop products and services distributed inside the 

company. There are two important kinds of knowledge flows that form the foundation of open 

innovation; outside-in and inside-out. The outside-in knowledge flow involves opening the 

company's innovation process to external knowledge inputs. The second branch is also 

important part of the model. It is the flow of the inside-out of knowledge. Organizations allow 

unused and unutilized knowledge to be released outside the organization for others to use in 

their business or business models. (H. Chesbrough, 2017) 

 

Open Innovation Practices 

In this study, we proposed conceptual framework of open innovation (table 1). The framework 

shows three core practices of open innovation. These affect the different types of R&D outcome 

and novelty. The question of how openness influences the capacity of firms to innovate the R&D 

success is at the heart of this study. (Rangamiztousi & Ismail, 2015). 

inside-out outside-in coupled 

 Purchasing 

 Licensing-in 

 Merger & Acquisition 

 Acquisition of machinery 

 Venture Capital 

 Customer Involvement 

 Lead User Involvement 

 Employee Involvement 

 Consulting 

 Crowd Sourcing 

 Crowd-funding 

 Technology Sourcing 

 Mass Customization 

 Learning Journeys 

 Revers engineering 

 Contract research 

 Selling 

 Licensing-Out 

 Divesting 

 Spin-Off 

 Spin-Out 

 Grant Back License 

 Open Source 

 Corporate Venture Capital 

 Joint research 

 Joint development 

 Joint Purchasing 

 Joint marketing (Co-Branding) 

 Joint manufacturing 

 External participations 

 Personnel exchange 

Table 6 List of practices of Open Innovation 

 

The pharmaceutical industry 

The pharmaceutical industry has characteristics that distinguish it from other industries. The first 

is research-intensive industry, and the proportion of research expenses to sales of advanced 

companies is much higher than that of other industries. Second, government regulations that 

require long and complex development processes, such as preclinical and clinical trials, are 

crucial to securing the safety of new drug candidates. Third, the securing of intellectual property 
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rights is a core element of the business. Fourth, high-risk, high-value-added industries require 

high development costs and long-term development periods until the completion of 

development, but are high-risk, high return industries that can generate huge economic benefits 

for a long period of time. Due to these characteristics, it is difficult to raise funds in the capital 

market. Therefore, in order to lower the risk, technology transactions are frequent at each value 

chain stage. 

 

The Impact of Management Strategy on R&D Success 

Some people think that R&D performance depends on the scientists in the lab, but the project 

will not go on unless strategy or management supporting. In terms of creating efficient 

procedures and workflows and leading projects and researchers, a well-structured management 

support program keeps researchers creative. Particularly in a highly competitive environment, 

these programs increase the Success rates by objectively evaluating the R&D interim 

process.(Kim, Ryoo, & Ahn, 2017) 

  

Classifica

tion 
▶ 

Inspirat

ion & 

Experie

nce 

▶ 

Ideatio

n & 

Motivat

ion 

▶ 
Visualiza

tion 
▶ 

Prototy

ping  
▶ 

Evaluat

ion  
▶ 

Commerciali

zation 

Table 7 Open innovation activities in CHEESE program(Kim et al., 2017) 

Management plays an important role in transferring knowledge. The performance of know-how 

transfer is influenced by the internal and external characteristics of the stakeholders involved in 

the accuracy of the stated goals, learning and evaluation methods and processes. With 

Management supporting, businesses can perform successful know-how transfer processes and 

create value within open innovation.(Dubickis & Gaile-Sarkane, 2017) 

In order to operate high-risk, high-return R&D, (Hwang, Jun, Chang, & Kim, 2017) pointed out 

that it is necessary to distinguish according to the characteristics of each project unit, the 

system should be operated flexibly, and autonomy and accountability should be secured for 

each project unit. In order to maintain excellent researchers and outstanding projects, we argued 

that it is necessary to expand research autonomy and follow-up support and introduce effective 

incentives. 

Liangsu Wang et al, (2015) compared the external R&D innovation models in the 

pharmaceutical industry: traditional pharma–academic partnership, Open crowdsourcing, 

academic centers of excellence, Biotech co-creation, peers risk sharing, and Innovation centers. 

Design/ Methodology/ Approach:  
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This study categorizes the US's pharmaceutical firms into three groups based on the deal type 

and uses the stochastic frontier analysis (SFA) method to estimate the efficiency of each group. 

Although the SFA method provides the technical efficiency value within each group, it is unable 

to compare the efficiencies across different groups. Thus, the meta-frontier analysis (MFA) 

method is used to compare the efficiencies across different groups. 

 

 

Data 

This study will use data from the Medtrack database. Medtrack tracks the activities of all the 

healthcare players, from contract manufacturing, to R&D, to technologies, to chemical 

manufacturers – and monitors their products, deals, financials, patents, company contacts, and 

more. This database provides by INFORMA PLC, Registered in England and Wales. Informa is a 

leading business intelligence, academic publishing, knowledge, and events group. 

Medtrack has collected all the deal information from the biotech and pharma industry. This 

deal information is divided into Public Offering, M & A and Private Equity deals, partnership 

deals and Venture Finance and Private Placement deals. 

 

Variables 

The frontier analysis is based on an advanced economics, we usually set assets, manpower, and 

facilities as input variables and sales as output variables. But, the focus on R&D efficiency 

evaluation has led us to review the existing literature on input-output selection. R&D 

Figure 2. Research design 
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expenditures and R&D personnel are two inputs that have been broadly employed through 

R&D efficiency evaluation. The most popular outputs are patents and marketable outputs in 

terms of profits, revenue growth, market share, or productivity (Table 2). 

 

Title Author year Input Output Method 

Evaluation of multi-period 

regional R&D efficiency: An 

application of dynamic DEA to 

China's regional R&D systems 

Chen 

Kaihua, 

Kou 

Mingting, 

Fu Xiaolan 

2017 
• R&D expenditure 

• R&D personnel 

• SCI papers 

• Domestic granted 

patents 

R&D capital stock 

(Carry-over) 

DEA 

Performance evaluation of R&D 

active firms 

Pegah 

Khoshnevi

s, Peter 

Teirlinck 

2017 

• Total employees (FTE)  

• Internal R&D 

expenditure 

• External R&D 

expenditure 

• R&D employees (FTE) 

• Patent acquisition 

• R&D intensity 

• Turnover per employee 

• Net added value per 

employee 

• Turnover per employee 

DEA 

Impact of firm size and industry 

type on R&D efficiency 

throughout innovation and 

commercialization stages: 

evidence from Korean 

manufacturing firms 

Chun et al. 2015 

• Internal R&D 

investments 

• External R&D 

investments 

• R&D employees  

• Sales  

• Operating income  

Network 

DEA  

DEA and ranking with the 

network-based approach: a 

case of R&D performance 

Liu and Lu  2010 

• Funds 

• Advanced human 

resources  

• Basic human 

resources 

• Project time  

• License fee/royalty 

• Industry service  
DEA  

Efficiency and effectiveness 

between open and closed 

innovation: empirical evidence 

in South Korean manufacturers 

Bae and 

Chang 
2012 

• Innovation 

expenditure 

• R&D personnel  

• Registered-patents 

Revenue 

• Operating profits 

DEA 

 

Table 8 Variables of prior study 

This study will validate variables after regression analysis and confirm. Now promising 

candidates are R&D intensity; R&D expenditure; and R&D personnel as input variables, Patent 

acquisition, and pipeline Analysis result as output variables. 
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Table 9 Expected variables 

 

Methodology 

To measure the efficiency value of online content firms with different pricing strategies, the 

present study first applies the SFA method to obtain the efficiencies of the three groups. Then 

the suggested MFA method is used to compare the efficiencies of the three groups of firms that 

engage in production activities under a different production function. 

 

2.1. SFA (stochastic frontier analysis) 

SFA indicates the relationship between input and output with a production function. It uses the 

frontier production function, the maximum output from a given input, to estimate the technical 

efficiency. Technical efficiency (TE) of a firm refers to how the technology level of a given firm 

stands relative to the technical efficiency standard represented in the form of a frontier 

production function. Here, as the distance between a firm’s technology level and the frontier 

production function increases, the given firm’s efficiency level decreases. 

 
 

2.2. Meta-frontier analysis 

The traditional SFA is unable to compare the technical efficiencies across different groups of 

firms with different technologies. Consequently, the meta-frontier production function that 

encompasses the production functions of the different groups is used (Battese and Rao, 2002). 

Initially, the meta-frontier analysis was largely applied to the agricultural sector.  

There are two methods to calculate the parameters of the meta-frontier production function: 

linear programming (LP) and quadratic programming (QP). LP minimizes the sum of the absolute 

value of deviations, whereas QP minimizes the sum of squared deviations. According to Battese 

et al. (2004), LP and QP are defined as follows: 
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(Expected) Findings/Results:  

Companies' technical efficiency can be estimated using probabilistic model for the main purpose 

of providing technology efficiency scores comparable to companies among groups. In addition, 

by using decomposition results, we present a more transparent analysis of the technology gap 

of different groups and their efficiency level. The ratio of the average of the technical differences, 

the random error, and the technical efficiency gives an additional explanation compared to the 

analysis based only on the stochastic frontier function of the different groups. The technology 

gap rate plays an important role in explaining the ability of a group of companies to compete 

with other companies in different groups within the industry. This ratio estimates the technical 

gap between the entire group and industry as a whole. 

 

Estimated value Inside-out group Outside-in group Coupled group 

SFA Technical efficiency 

• Mean 0.512 0.425 0.669 

• St. dev. 0.156 0.233 0.104 

• Minimum 0.294 0.205 0.473 

• Maximum 0.915 0.848 0.854 

Technical Gap Ratio (TGR) 

• Mean 0.658 0.886 0.459 

• St. dev. 0.05 0.053 0.038 

• Minimum 0.576 0.739 0.394 

• Maximum 0.72 0.935 0.533 

MFA LP 

• Mean 0.658 0.886 0.459 

• St. dev. 0.05 0.053 0.038 

• Minimum 0.576 0.739 0.394 

• Maximum 0.72 0.935 0.533 

QP 

• Mean 0.646 0.85 0.453 

• St. dev. 0.048 0.053 0.041 

• Minimum 0.566 0.71 0.37 

• Maximum 0.707 0.913 0.529 

Table 10 (Sample) SFA estimates of technical efficiencies and meta-technology ratios 

 

Historically, the pharmaceutical and biotechnology industries have advanced through innovation 
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and cooperation. In the 19th century, the modern global pharmaceutical industry began with 

the development of technologies for analyzing molecular structures. Since then, academic labs 

and pharmacists who have converted chemical compounds into production have made great 

changes in the way they develop new drugs, and recent advances in genetic engineering have 

led to the birth of biopharmaceuticals. As technology becomes more diverse and complex, 

collaborative relationships become more important. 

Successful innovation in the pharmaceutical industry requires fundamental modifications within 

the industry, including internal and external R & D, cultural change, adjusted management 

behavior, and financial restructuring. As pharmaceutical companies take advantage of open 

innovation and their methods become more sophisticated, new models are expected to 

continue to evolve. 

Since the birth itself is an innovation, it gets more attention in front of the big trend of the 

fourth industrial revolution. I look forward to a future ahead of the pharmaceutical industry 

through positive industry awareness and challenge of change and government support to 

support it. 

 

Research limitations/ Implications:  

Implications may be derived after data analysis has been completed. 

As with most other analyzer methods, the Frontier Analysis method also has blind spots. Efficiency values 

simplifies complex real-world problems, you can get clear results, but not reality.  

Technological Change: If there is an outlier that makes technological innovation in the relative 

evaluation Frontier analysis, the rest of the companies may look like a dwarf. The group frontiers and the 

meta-frontier are boundaries of restricted and unrestricted production possibilities sets. Technological 

change generally causes one or more of these sets to expand, implying an outward movement in one or 

more group frontiers and/or the meta-frontier.  

Time-Invariant Inefficiency Effects : The SFA model defined by equation, thou it allows for variations in 

technical inefficiency effects over time. To solve this problem, the SFA model yields time-invariant 

estimates of technical efficiencies with respect to the group frontiers. Even new drug development can 

take more than a decade from research to product launch, the study uses patent litigation or pipeline 

analysis instead of sales.  Nevertheless, this problem can not be solved perfectly. 

Open innovation also has challenges and limitations.  

Organization's downstream capabilities: Manage the impact on innovation processes within 

the company and transfer the results to the business unit. Outside in innovation brings new 

ideas to the pipeline. That is one of its strengths. However, if internal and external efforts have 
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brought many new ideas to the company's innovation pipeline and the company has not 

invested in downstream capabilities to handle these ideas, bottlenecks will occur due to inflows 

and overall innovation Process may be slow. 

Cultural matters: Not Invented Here syndrome: A common syndrome in many powerful 

technical organizations not invented complicates the acceptance of external knowledge input by 

the organization. At the other stage of the process, we need to relocate to the business 

department to bring out the results of innovative and open efforts. 

New idea or business model in old one: Some of successful case of open innovation is "put 

the new wine in a new bag" cases. At the end of the Open Innovation process, the outcomes 

must be transferred to the stabile business unit to be brought to market. It is why, how few 

open innovation success stories. We rarely argue about a tricky situation of downstream 

business unit. More attention will be paid to the problem of how to link the front end of open 

innovation to the back- end businesses that must take these inputs to market. 

 

Keywords: Open Innovation, inside-out, outside-in, pharmaceutical industry, R&D, efficiency 

Analysis, frontier analysis 
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Abstract This research analyzed 85,315 patents that had been registered in Korea for the past 15 years 

from 2000 to 2014 in the pharmaceutical and automotive industries. In the pharmaceutical field, a total of 

29,371 patents were registered, with an average of about 1,960 annually. In the automotive sector, a total 

of 55,944 patents were registered, with an average of about 3,700 annually. To compare the 

pharmaceutical and automotive industries, this study analyzed the number of patent registrations, 

registration fees, and trial information. According to the analysis result, the pharmaceutical sector has more 

registration fees and trial information than the automotive industry. IOI and ROI were compared and 

analyzed to compare open innovation of automobile industry and pharmaceutical industry. The automobile 

industry and the pharmaceutical industry are representative industries of global companies, and the ratio 

of OI is expected to be lower than other industries. 

 

Purpose/ Research Question: This paper aims to compare Open Innovation (OI) of Korean 

automobile industry and pharmaceutical industry. The automobile industry and the 

pharmaceutical industry are representative industries of global companies, and the ratio of OI is 

expected to be lower than other industries.  
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Design/ Methodology/ Approach: In this paper, we analyze statistical and OI analysis of patents 

of automobile industry and pharmaceutical industry in Korea. 

 

(Expected) Findings/Results: Patent registration fees depend on the number of claims rather 

than its industry type. A high registration fee means that the patent has a large number of 

claims and that the range of using the technology is wide. In addition, the longer the 

registration period is, the higher the registration fee is. The analysis of registration fees in the 

pharmaceutical and automotive sectors is described. In case of the pharmaceutical industry, its 

registration period is 7.19 years and its registration fee is KRW 3.29 billion, on average. In case 

of the automotive sector, its registration period is 5.77 years and its registration fee is KRW 3.05 

billion, on average. The average registration fee of a patent annually is KRW 406,747 in the 

pharmaceutical industry and KRW 222,229 in the automotive sector. The pharmaceutical industry 

has higher registration fees despite a lower number of registered patents, compared with the 

automotive sector. This shows that the pharmaceutical industry has a wider technology 

registration range in comparison with the automotive sector, and that the pharmaceutical 

industry is ready to pay for using the technologies. The pharmaceutical field is more vitalized 

than the automotive sector. As monopolistic and exclusive right is given when a patent is being 

registered, disputes over giving such right arise. Patent disputes are arbitrated by trials. When 

there is much dispute data, there is a great reflective interest. Disputes can serve as a criterion 

of the vitalization of an industry. The analysis of the patent trial data in the pharmaceutical and 

automotive fields is described in Figures 3 and 4. In the pharmaceutical sector, there are 3,721 

patent trials. However, in the automotive industry, 1,113 cases exist. In terms of the number of 

claims according to the patent trial data of each registration year, there are 12.5 claims in the 

pharmaceutical industry and 6.3 cases in the automotive sector, on average. It shows that the 

patent trial data and the number of claims are actively applied to the decision of patent 

registration fees. 

Research limitations/ Implications: The analysis of the registration fees of Korean patents 

registered for the past 15 years from 2000 to 2014 in the pharmaceutical and automotive 

industries is described as follows: The registration fees increase as the registration period 

extends. In the pharmaceutical industry, the patent registration period is 7.19 years, and the 
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annual maintenance cost is KRW 3.26 billion, on average. In addition, the average maintenance 

cost of each registered patent is KRW 406,747. In the automotive sector, the patent registration 

period is 5.77 years, and the annual maintenance cost is KRW 3.05 billion, on average. In 

addition, the average maintenance cost of each registered patent is KRW 222,229. According to 

the analysis of the patent trial data in terms of monopolistic and exclusive right, the number of 

patent trials requested is 3,721, and the number of claims of registered patents for trial is 12.5, 

on average, in the pharmaceutical industry. The number of patent trials requested is 1,113, and 

the number of claims of registered patents for trial is 6.3, on average, in the automotive industry. 

According to the analysis of patent registration fees, patent trials, and the number of claims in 

the two industries, the three items in the pharmaceutical sector with a smaller number of 

patents registered are higher than those in the automotive field, which means that the 

pharmaceutical sector has enjoyed an active growth since 2000. 

Keywords: Automotive and Pharmaceutical Industry, Patent registration fee, Open Innovative 

Analysis, Registration period 
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Abstract  

Purpose/ Research Question: Technology-based enterprises play important roles in economic 

development and achievement of goals of the society. A technology-based industry is one of 

the most important industries and contributes to the gross national product (GNP) in 

industrialized countries. In addition, it triggers successful innovation. The literature abounds with 

studies that have attempted to devise prescriptions for effective implementation of technological 

innovation. The purpose of the study was to establish the determinants of successful 

technological innovation in South Korea.  

Key Literature Reviews (About 3~5 papers) 
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Design/ Methodology/ Approach: The study adopted descriptive research design and targeted 

100 early stage companies. The survey design was used and primary data was collected through 

the use of questionnaires. Secondary data was obtained from published documents. Data was 

analyzed with help of SPSS version 21 and AMOS version 21 and graphs to facilitate 

comparisons and conclusions. The study variables were regressed at 5% level of significance to 

establish the strength and direction of their relationship.  

(Expected) Findings/Results: The study established that all the four independent variables 

significantly and positively influenced successful implementation of technological innovation. It is 

notable that there exists a strong positive relationship between the independent variables and 

dependent variable. The study will conclude that the effective leadership in the technology-

based firm facilitates implementation effectiveness, influence budgetary allocation for 

implementation of the technological innovation and involved and decision making on planning, 

promotion training and pilot testing of the technological innovation. The leadership increases 

the number of equipment for use for the technological innovation especially on the funding. 

The study reveals that the logical framework increases the number of trainings for project team 

using the technological innovation as development of plan, development of milestones, 

development of budgeting and project control.  

Research limitations/Implications: The study recommends that the top management support 

especially on the leadership need to be enhanced to enhance successful technological 

innovation implementation. There is need to enhance government funding. The study 

contributes to the body of knowledge by establishing that resources allocation, monitoring and 

evaluation, projects culture and top management support affect successful implementation of 

technological innovation. 

 

Keywords: leadership, government funding, technological innovation, technology-based 

enterprises  
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Abstract  

Purpose/ Research Question 

: Most Preliminary entrepreneurs don’t have any experience about managing startup. It is 

important for them to know business process and knowledge of their company in order to 

manage a company successfully. Nevertheless, they have trouble understanding process of their 

company and finding information when they perform business process. Recently, many web sites 

that help information for startup appear but they are not considering in terms of entrepreneur. 

To solve this problem, in this paper, it purposes a business process repository that provide best 

practice data of successful startup. 

 

Key Literature Reviews (About 3~5 papers) 

: As startups grow, they have distinctive characteristics. In the entrepreneurship research area, it 

has developed entrepreneur process models to show such characteristics. For business process 

modeling, there is a methodology for modeling and managing the entrepreneurial business 

process. To store process data, research about XML-based process definition language was 

proposed. 
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durable competitive advantage. Journal of Open Innovation: Technology, Market, and 

Complexity, 2(1), 15. 

- Clarkson, M. E. (1995). A stakeholder framework for analyzing and evaluating corporate 

social performance. Academy of management review, 20(1), 92-117. 

- Dubickis, M., & Gaile-Sarkane, E. (2017). Transfer of know-how based on learning 
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Market, and Complexity, 3(1), 4. 
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Market, and Complexity, 3(25), https://doi.org/10.1186/s40852-017-0076-x. 
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Design/ Methodology/ Approach 

: First, the process repository is constructed on web site. And then, using process definition we 

survey a process data in Korea startups. The process related data are represented from know-

what, know-why, know-what, know-how perspectives. All of the information and knowledge has 

a hash tag therefore using hash tag the process repository will be possible to search process 

and information at the same time.   

 

(Expected) Findings/Results 

: It will be provided with web site. Through this web site, the preliminary entrepreneurs help to 

understand their process and gather information and knowledge related process.  

 

Research limitations/ Implications 

: It is the first process repository about startup process data. It not only helps the preliminary 

entrepreneur as mentor, but also serves as well-organized business process repository. However, 

this startup repository data classification method is not verified for preliminary entrepreneur. So 

finding most suitable classification method needs further research.   

 

Keywords: Entrepreneurial Business Process, Process Repository, Best Practice Case 
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1. Introduction and Background   
 
The knowledge and technology stream is at core of the triple helix model. In the model, the premise 

is that one helix can supply a driving force to initiate regional innovation (Etzkowitz, 2004). What is 

a driving force? It is the knowledge stream from universities, and that knowledge stream is 

fundamental for firms’ value creation. The value is created when the technology enables firms to 

develop completely new products that meet consumers’ needs (Maine and Garnsey, 2006). This 

means that the ultimate goal of technology transfer and commercialization is for firms to create new 

value even as universities’ role evolves. Technology transfer and commercialization are often 

interchangeable. According to Bell’s (1993) definition of technology transfer (commercialization), it 

is a process that begins with the invention of a new technology followed by innovation, which is 

described as the commercial application and exploitation of that technology. Mitchell and Singh 

(1996) defined technology transfer and commercialization as the process of acquiring ideas and 

complementary knowledge and developing and manufacturing salable goods. Considering these 

prior definitions, technology transfer can be defined as an intentional, goal-oriented process; Figure 

1 displays the process. Technology transfer occurs typically between two organizational entities, the 

source (universities) and the recipient (firms). The object of transfer can take various facets 

(knowledge, technology, know-how, technology consulting, exchange of experts, etc.) through 

industry-university collaborations. Context includes the intrinsic factors such as risk, duration, and 
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cost. Within universities, intermediaries such as the school’s technology transfer office and 

technology incubators play an important role between parties. 

Regardless of firm size, constant growth is crucial for all firms and consistent with their 

objectives and enhancement of survival probabilities. Both firm survival and firm growth 

have been dealt with equally by some authors (Geroski, 1995; Sutton, 1997). For Small and 

medium enterprises (SMEs), the growth of firms is very critical to ensure survival (Lotti et 

al., 2009). In addition, SMEs are considered to be the main driving force which pulls 

economic and employment growth and, therefore should be given a special status and 

attention in major government economic policies. This is in consideration of the importance 

of SMEs for economic and employment growth in each country.  

In particular, studying the relationship between R&D activities and SMEs growth is 

especially valuable in the regional economic development context. R&D activities have 

various facets. R&D activities enable firm to diversifying activities such as forming 

strategic cooperation network with other firms (Roger, 2004; Han, et al., 2009), absorbing 

knowledge created from the cooperative relationship formed with agents, as well as the 

capacity is enhanced to use that knowledge to further increase firm performance (Cohen and 

Levinthal, 1990; Han et al., 2010). R&D activities vary greatly according to industries. In 

some industries such as clothing and footwear, fashion design, which is hardly measured in 

R&D activities may be more important than technical innovation via R&D activities. 

Moreover, R&D statistics do not measure organizational innovation at all (Freeman, 1991).  

Nevertheless in many industries R&D activities give birth to firms and their growth via 

innovations. In other word, R&D activities may often be a surrogate measure which reflects 

the importance of those activities which do contribute to innovative success and growth of 

firms. From prior empirical literatures that show such evidences (Wooldridge, 1988; Hay 

and Kamshad, 1994; Geroski, 2005; Han et al., 2008), we acquire evidence of R&D 

activities and their impacts on growth of firms. 

It seems accepted that the answer about questions that what are very critical determinants of 

firm growth is simply innovation. No one doubts that innovation is essential to this road. To 

gain high competitive position in the markets, firm growth created by innovative activities 

is the gateway to further progress (Pagano and Schivaridi, 2003). Growth is dependent on 

technological innovation in terms of the R&D investment (Rosenberg 2004). This research 

topic is supported by some empirical evidence in the field. R&D activities lead to new 
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technology development, and pull specific products or goods which can be protected. Thus, 

it is an embodied innovation process. 

The firms can only benefit from R&D by using the goods that result from the R&D 

activities, which has the effect of bounding the impact on externalities. R&D is also 

assumed to consist of activities carried out by persons trained for the task. In the regional 

level, the relationship between R&D activities and firm growth is also very important issue. 

When it comes to determinants of firm’s growth, there are numerous factors impacting the 

outcome. The reason why R&D activities has attracted overwhelmingly consensus is that it 

is true that empirical research does often confirm the importance of individuals trained 

variously described as product champions (Schon, 1973). With the basis of those and out 

own analysis and findings, we also hope to enforce helpful advices for CEO or owner of the 

firms as well as for policy makers.  

 
Analysis of Variance    
Source DF Sum of Mean F Value Pr > F    

Squares Square    
Model 18 1698.954

1 
94.38634 18.68 <.0001    

Error 767 3876.248
4 

5.05378      

Corrected Total 785 5575.202
6 

      

         
Root MSE 2.248

06 
R-Square 0.3047      

Dependent 
Mean 

1.156
28 

Adj R-Sq 0.2884      

Coeff Var 194.4
219 

       

         
Parameter Estimates 
Variable DF Paramete

r 
Standard t Value Pr > |t| Heteroscedasticity Consistent 

Estimate Error Standard t Value Pr > |t| 
  Error 

Intercept 1 -2.56101 0.463 -5.53 <.0001 0.51078 -5.01 <.0001 
Age 1 0.02248 0.00918 2.45 0.0145 0.01542 1.46 0.1452 
RD 1 1.28939 0.22102 5.83 <.0001 0.21116 6.11 <.0001 
lempl 1 0.26702 0.1051 2.54 0.0113 0.11653 2.29 0.0222 
lasset 1 0.07627 0.07026 1.09 0.278 0.08604 0.89 0.3757 
lfund 1 0.35275 0.05604 6.29 <.0001 0.07275 4.85 <.0001 
NSupProt 1 -0.02921 0.08434 -0.35 0.7292 0.07513 -0.39 0.6975 
NSupMark 1 0.10338 0.05727 1.81 0.0715 0.05265 1.96 0.0499 
locat2 1 -0.39687 0.25495 -1.56 0.12 0.33943 -1.17 0.2427 
sect2 1 0.27252 0.26519 1.03 0.3044 0.16791 1.62 0.105 
sect3 1 -0.01713 0.30528 -0.06 0.9553 0.24771 -0.07 0.9449 
sect4 1 0.59726 0.29026 2.06 0.04 0.24154 2.47 0.0136 
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sect5 1 0.32076 0.31021 1.03 0.3014 0.27005 1.19 0.2353 
seduc2 1 0.21036 0.30768 0.68 0.4944 0.22084 0.95 0.3411 
seduc3 1 0.2238 0.17543 1.28 0.2024 0.11016 2.03 0.0425 
seduc4 1 0.07038 0.52051 0.14 0.8925 0.26241 0.27 0.7886 
seduc5 1 0.32654 0.87284 0.37 0.7084 0.50864 0.64 0.5211 
grstep2 1 0.31872 0.21469 1.48 0.1381 0.19625 1.62 0.1048 
grstep3 1 1.14717 0.34911 3.29 0.0011 0.40169 2.86 0.0044 
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Abstract: During 20th Century, South Korea had 1.5℃ of temperature increase due to 

rapid industrialization and urbanization. Many predict if this pattern continues, 15 ~ 37% of 

animals and plants species will be endangered. Evidence of this global climate change is 

mounting in biosphere. One of the evidences is change in spatial distribution of species. 

Some species choose to relocate for more suitable habitat or adapt to changed environment 

while others could face threat of extinction. 

This paper analyzed change in distribution of butterflies in South Korea as a response to 

global warming, utilizing “Guide Book of Butterflies Distribution in Korean Peninsula 

(1938-2011)” as a primary reference data. Since butterflies clearly show effects of climate 

change due to their sensitivity to temperature change, this paper targeted butterflies. 

Southern and Northern species are analyzed separately additionally considering regional 

temperature data and distribution pattern of butterflies. 

Results showed extreme differences between the group of Northern and Southern butterflies. 

For periodic analysis, Southern butterflies tended to show negative relations between 

temperature and number of habitats (β <0), while Northern butterflies revealed otherwise (β 

>0). Also, Northern butterflies showed statistical significant (P=0.000) for relationship 

between temperature and number of habitats, thus indicating its sensitivity to temperature 

change. This finding is in accordance with the conclusion that Northern butterflies are more 

susceptible to climate change and presumably Northern butterflies are evolving, adapting to 

local environments, and expanding its original temperature range for survival, which led to 

increase in numbers of their habitats. 

Number of habitats was increasing in higher latitudes (over 37°latitude), regardless of 

Northern or Southern butterflies, indicating northward shift of habitats due to climate 



223 
 

change. Findings in species richness showed similar results: the higher the latitude, the 

greater the richness of species in both groups. According to correlation analysis between 

latitude and number of species, Northern butterflies showed higher significance (P <0.001) 

and it was found that number of species is greatly impacted by the latitude. Considering 

their temperature sensitiveness, it can be assumed that Northern butterflies’ species richness 

and number of habitats will be decreasing as their habitat become less suitable for them. As 

for Southern butterflies, we may expect sizable increase in both species richness and 

number of habitats since the climate change made South Korea a habitable area for them.  

As the findings reveal the distribution characteristics of northern and southern butterflies 

due to global warming, this paper should be utilized in population monitoring of butterflies. 

Further studies on population density can make this study be a fundamental reference data 

for butterflies indices for climate change in Korea. 

Key word: Korean peninsula ; butterflies ; climate change ; habitat; spatial 

distribution 

 

Introduction 
 

With industrialization and urbanization, global warming has become a problem as the 

Earth's temperature rises rapidly. The impact of these climate changes is evident in the 

biosphere (Parmesan and Yohe, 2003). Thousands of species are moving towards their 

suitable habitats that are adapted, and they are migrating to their habitats.  

 Changes in the extent of the habitat are increasingly threatened with extinction of 

species as they progress under extreme conditions of declining climate habitat (Parmesan 

and Yohe, 2003; Root et al., 2003). Climate change is an important factor related to the 

extinction of species. Among living things, insects are most sensitive to temperature 

changes, among which butterflies are used as a suitable index species for climate change 

because they are easily surveyed, well known in life history and sensitive to environmental 

changes (Parmesan et al., 1999; Honda and Kato, 2005; Kwon et al., 2010).  

Recently, research on climate change has been actively conducted for butterflies. In the 

Northern Hemisphere, 35 species of butterflies moved up to 35-240 km north-south 

according to climate change (Parmesan et al., 1999), and according to Australian climate 

scenarios, more than 80% of native butterflies are expected to disappear (Beaumont and 
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Hughes, 2002). In the United Kingdom (Roy and Sparks, 2000), Spain (Stefanescu et al., 

2003) and North America (Folister and Shapiro, 2003) (Papilio memnon) and Papilio 

helenus (Yoshio and Ishii, 2010), and the butterflies preferring specific habitats decline 

(Yoshio and Ishii, 2010). 

Recently, research on butterflies in accordance with climate change is under way in 

Korea. According to a study by Kwon et al. (2013), three species of southern species and 

one species of northern species have increased, and five of the northern species have 

decreased. Most of the results of this study are focused on the population and there are some 

data on the distribution of butterfly distribution on the Korean peninsula. In this study, the 

butterfly change of Korean Peninsula during 73 years from 1938 to 2011 was recognized. It 

is important to analyze the entire period (1938-2011) in which the map of the butterfly 

distribution is recorded. In addition, the distributional change was analyzed using the 

regional temperature data, and the difference between the southern and northern regions 

was studied by considering the distribution pattern among the ecological characteristics. 

The purpose of this study is to investigate the distribution of butterfly habitat 

according to climate change. 

1)  We want to know how the number of habitats changes with temperature. First, the 

correlation between the temperature and the number of habitats is analyzed by dividing 

the southern and northern regions according to the distribution pattern, and the difference 

according to the distribution pattern is analyzed. 

2) We analyze the distribution of habitat according to latitude of Southern and northern 

latitudes and investigate the change of distribution pattern by period. 

3) We will analyze the difference in species richness between the southern and northern 

regions and investigate the changes in the species richness. 

 

This study will be used as a basic data for the change of butterfly distribution pattern 

according to climate change and it will be an important data for preparing alternatives of 

endangered species by helping to predict the extinction or survival of butterflies. 

 

Materials and Methods 

2.1 Study Species 

Butterflies are the only insects covered with scales on their wings. Their characteristics 
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are relatively well known both taxonomically and ecologically, and they are easily utilized 

as research materials. Among the insects that are sensitive to temperature changes, 

butterflies are suitable as indicator species for climate change because they are easily 

surveyed, their life history is well known, and they are sensitive to environmental changes 

(Parmesan et al., 1999; Kwon et al. 2010). In addition, it belongs to a relatively large insect, 

and most species can be identified only by observation, and quantitative research is carried 

out by ancestral law (Pollard and Yates, 1993). The butterfly survey is carried out at the 

time of appearance except for the winter, winter (March to November). The survey method 

is to record the butterfly species that come within 10m width while walking slowly (30b / 

min) Kwon et al., 2012). 

255 species appeared from 1938 to 2011. Among the ecological characteristics, it was 

classified into three groups according to the distribution pattern: southern, northern, and 

other species, which were classified according to the classification of southern, northern, 

and other species classified in "Korean butterfly distribution map (Kim, 2012)". 

Distribution pattern of 'Korean butterfly distribution map' is based on distribution patterns 

in Korea, Japan and East Asia. Korea is the southern limit of distribution of East Asia 

 

2.2 Data Collection 

2.2.1 Weather data 

In Korea, there are two meteorological observations of station No.112 (1904) and two 

stations (No.44, No.253, No.254, No.255) A total of 79 observations have been made up to 

now including the mass production (No.257) (Table 1, Fig. 1). The period of the weather 

data required for the analysis was until 1938-2011, but it was not until the end of 1938-2011, 

when the weather data of Gangneung (No.105), Seoul (No.108), Incheon (No.112), 

Ulleungdo (No.115) Except for the observation points of No.143, No.146, No.152, No.165 

and No.184, were installed after 1938. In addition, since the initial weather data has been 

processed by a handwriting input system, there are problems such as error in data 

conversion process or missing observation. 

 

In this study, we used the lattice and the closest meteorological data to estimate the mean 

temperature for each lattice. In the absence of meteorological data, Respectively. For 

example, data from the Geochang Meteorological Observatory before 1973 were used for 

data from the Jeonju Meteorological Agency. 



226 
 

The period was divided into four periods from 1938 to 2011 (1938-1955, 1955-1975, 1977-

1996, 1996-2011). The average temperature was calculated by averaging the average 

temperature after the yearly average temperature. 

 

Results 
1) Major cities temperature change (Fig 2) 

 

Fig 1. Periodical temperature changes in Korean seven major cities    

2)  latitude temperature changes 

- (<35°, 35°-36°, 36°-37°, >37°) 

 

Table 11. Change of temperature according to latitude 
 

Period 
 
Latitude 

Temperature 

1938-1955 1955-1975 1977-1996 1996-2011 

Over 37° 11.4 11.5 11.5 11.9 

36° - 37° 11.6 11.7 12.0 12.4 

35° - 36° 12.9 13.2 13.3 13.9 

Under 35° 13.8 14.0 14.3 14.6 
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Fig 2. Regression analysis between latitude and temperature 
 

Table 12. Result of regression analysis between latitude and temperature 
 

Latitude Regression equation R2 

Over 37° y = 0.278x + 13.475 0.995 

36° - 37° y = 0.312x + 12.558 0.905 

35° - 36° y = 0.280x + 11.238 0.938 

Under 35° y = 0.149x + 11.200 0.777 

 

3) change of habitat southern and northern species 

 
Southern 



228 
 

 
Northern 

 

Fig 3. Box plot of Periodical temperature range change in Southern and Northern butterflies 

(upper bar: 75%, lower bar: 25%, ●: median). Both cases showed P<0.05 

 

Table 13. Temperature changes in Southern and Northern butterflies (P <0.05) 
 

Distribution pattern SS DF F P 

Southern 6.965 3 6.624 0.001* 

Northern 8.330 3 15.419 0.000* 

 
Table 14. Multiple comparison results between temperature data using HSD 
analysis(post-hoc) in Southern and Northern butterflies data 
 

Distribution pattern (I) Period (J) Period (I) - (J) P 

Southern 

1938-1955 
1955-1975 -0.047 0.996 
1977-1996 -0.376 0.258 
1996-2011 -0.800 0.001* 

1955-1975 
1938-1955 0.047 0.996 
1977-1996 -0.329 0.374 
1996-2011 -0.753 0.002* 

1977-1996 
1938-1955 0.376 0.258 
1955-1975 0.329 0.374 
1996-2011 -0.424 0.169 

1996-2011 
1938-1955 0.800 0.001* 
1955-1975 0.753 0.002* 
1977-1996 0.424 0.169 
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Northern 

1938-1955 
1955-1975 -0.115 0.399 
1977-1996 -0.204 0.029* 
1996-2011 -0.478 0.000* 

1955-1975 
1938-1955 0.115 0.399 
1977-1996 -0.090 0.614 
1996-2011 -0.363 0.000* 

1977-1996 
1938-1955 0.204 0.029* 
1955-1975 0.090 0.614 
1996-2011 -0.273 0.001* 

1996-2011 
1938-1955 0.478 0.000* 
1955-1975 0.363 0.000* 
1977-1996 0.273 0.001* 

 
-change of species distribution during 1938-2011 

 

Fig 4. Periodical change of habitat number grids in all butterflies. F=13.4, P<0.000. 

Even a slight decrease during 1955-75 significantly increasing. 

Table 15. Two-way anova tests between number of habitat data using HSD 
analysis(post-hoc) in all data 
 

 

Classification (I) Period (J) Period (I) - (J) P 

All butterflies 1938-1955 
1955-1975 3.007 0.065 
1977-1996 -1.268 0.723 
1996-2011 -4.585 0.001* 
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1955-1975 
1938-1955 -3.007 0.065 
1977-1996 -4.275 0.003* 
1996-2011 -7.592 0.000* 

1977-1996 
1938-1955 1.268 0.723 
1955-1975 4.275 0.003* 
1996-2011 -3.317 0.033* 

1996-2011 
1938-1955 4.585 0.001* 
1955-1975 7.592 0.000* 
1977-1996 3.317 0.033* 

 

 

-For southern almost similar, but northern 60.7% increasing during time periods (Fig 6, Table 11) 

 

Fig 5. Periodical change of habitat number grids in Southern and Northern 

butterflies 

Table 16. Number of habitat in changes in Southern and Northern butterflies(P <0.05) 
 

Distribution pattern SS DF F P 

Southern 1879.882 3 6.950 0.000* 

Northern 503.851 3 3.723 0.012* 

 
Table 17. Multiple comparison results between number of habitat datas using HSD 
analysis(post-hoc) in Southern and Northern butterflies data 
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Distribution pattern (I) Period (J) Period (I) - (J) P 

Southern 

1938-1955 
1955-1975 4.882 0.444 
1977-1996 -2.235 0.902 
1996-2011 -9.706 0.021* 

1955-1975 
1938-1955 -4.882 0.444 
1977-1996 -7.118 0.138 
1996-2011 -14.588 0.000* 

1977-1996 
1938-1955 2.235 0.902 
1955-1975 7.118 0.138 
1996-2011 -7.471 0.110 

1996-2011 
1938-1955 9.706 0.021* 
1955-1975 14.588 0.000* 
1977-1996 7.471 0.110 

Northern 

1938-1955 
1955-1975 0.866 0.878 
1977-1996 -2.015 0.307 
1996-2011 -2.433 0.157 

1955-1975 
1938-1955 -0.866 0.878 
1977-1996 -2.881 0.065 
1996-2011 -3.299 0.025* 

1977-1996 
1938-1955 2.015 0.307 
1955-1975 2.881 0.065 
1996-2011 -0.418 0.984 

1996-2011 
1938-1955 2.433 0.157 
1955-1975 3.299 0.025* 
1977-1996 0.418 0.984 

 

3) Temperature vs. # of habitats 

 - during 1938-2011, regression was applied.  

Southern as temperature increased number of cells slightly decreasing (β <0), Fig 7) 
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Fig 6. Regression analysis between temperature and habitat number of Southern 

butterflies in all periods (1938 - 2011) 

 

Fig 7. Regression analysis between temperature and habitat number of 

Northern butterflies in all periods (1938 - 2011) 

 
 
Table 18. Correlation analysis between temperature and habitat number in Southern 
and Northern butterflies 
 

Distribution pattern Period Pearson correlation 
coefficient P-value 

Southern 
1938-1955 -0.256 0.321 
1955-1975 -0.310 0.225 
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1977-1996 -0.177 0.496 
1996-2011 -0.385 0.127 

Northern 

1938-1955 0.165 0.183 
1955-1975 0.463 0.000*** 

1977-1996 0.665 0.000*** 
1996-2011 0.443 0.000*** 

 

 

(a) Southern  

 

 

 

 
1938-1955 1955-1975 

  
1977-1996 1996-2011 
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Fig 8. Change of periodical species richness (the number of species per grid) 

in Southern butterflies 

(b) Northern 

 

 

 

 
1938-1955 1955-1975 

  
1977-1996 1996-2011 
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Fig 9. Change of periodical species richness (the number of species per grid) in 

Northern butterflies 

 

Discussion 

-A large differences among southern and northern species group.  

1) Southern showed temperature and # grids continuous decreasing (β <0), whereas northern 

continuous increasing (β >0) with P=.000 indicating northern are much more sensitive to 

temperature and advantage of warming temperature 

2) species richness also increasing in southern species moving northward (Fig 15). Northern in 

phase 1 (1938-55) much larger distribution in north, and increasing species richness (Fig 16) 

 

-Anthropogenic factors during each phase 

1) Korean war during 1950-53 contributed population decline in phase 2 (1955-75) followed by 

urbanization during 1960s. 

2) Phase 2 forestation and stop wood fuels helped increase in population during phase 2  

3) climate change later influenced distribution of species 

 

-Habitat conservation of butterflies in Korea 

1) mid-Korea near Seoul Bangi Eco reserve areas were designated with butterflies in wetland 

areas. Also city of Asan applied funding for ecological conservation funds to protect 

butterflies in this region in the midst of environmental sciences park. 

2) In memory of Dr. Seok who conserved butterflies in Korea and published his work on the 1st 

phase of distribution (1938-1955) Wando island will create butterfly park to restore 

population of Papilio machaon and Chrysozephyrus ataxus and they will apply UNESCO MAB 

program. 

3) Local city of Hampyung, Chonnam province the annual festival of butterflies has been held 

for the last 19 years and gathering 100 thousand people (2016) over 33 ha. Also over 22 

species 50 thousand will be released in the park  
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38. 

The Relationship between Technology Innovation and Startup 

Performance: Employment and Profit Perspective 

 

Purpose of Study:  

As a solution to the long-term economic downturn, many countries are emphasizing 

technology startups. Many people believe that technology startups will bring about economic 

growth and job creation. There is a great expectation for technological entrepreneurship rather than 

involuntary entrepreneurship for sustenance. On the other hand, there is a concern that innovation-

based startups will take away our jobs. Therefore, it is necessary to confirm these beliefs and 

concerns through empirical analysis. 

We will analyze the achievements of start-up based on innovative technologies. Innovative 

technology-based start-ups are recognized as an important preparation to prepare for the fourth 

industrial revolution. However, it seems that it takes a considerable period of time for these start-ups 

to become visible, and some of the results have not been confirmed empirically or have negative 

views. 

Therefore, this study first examines the relationship between the possession of innovation 

in start-up and direct and short-term outcomes, and examines the relationship between technology-

based entrepreneurship rate, employment rate and economic growth rate on a macroscopic level.  

We compare the economic performance of innovative technology-based start-ups with 

those of other companies and identify differences in performance depending on the characteristics of 

the company, the type of company, and the industry. We will identify economic performance in 

terms of sales and employment. Through this analysis, it is possible to deduce the economic effects 

caused by innovative technology-based entrepreneurship, and the importance of technology 

entrepreneurship can be confirmed. The purpose of this paper is to review the economic effects of 

technology startups. 

 

Research Question:  

Innovation-based entrepreneurship is expected to drive national economic growth. But 

there is no certainty whether innovation-based entrepreneurship will create employment. Therefore, 

we will solve the following questions through the study of previous studies and this study. 
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Question 1. What is the relationship between innovation-based entrepreneurship and 

national economic growth and employment rates? 

Innovative technology-based start-ups are expected to play an important role in economic 

growth over existing ones. However, there is still a lack of research with data. In order for 

investment to be concentrated in start-ups based on innovative technologies, it should have a 

reasonable basis. Therefore, the second research question is as follows. 

Question 2. What is the difference between existing company and innovative technology-

based start-up in economic growth? 

Whether innovative technology-based start-ups can create thousands of jobs is questionable. 

Rather, it can play an important role in reducing jobs. Therefore, the third research question is as 

follows.  

Question 3. What is the difference between existing company and an innovative 

technology-based start-up in job creation? 

Start-up companies have various characteristics. These characteristics will have different 

impacts on economic growth and job creation. It is meaningful to elucidate the relationship between 

business and economic effects through a more detailed analysis. Therefore, the fourth research 

question is as follows. 

Question 4. Which type (technical characteristics, company type, industry, etc.) start-ups 

have a greater impact? 

 

Key Literature Reviews:  

Previous studies have shown that entrepreneurship has a positive effect on economic 

performance. Audretsch & Keilbach (2004) introduced the concept of entrepreneurial capital and 

confirmed that it is an important factor in economic performance. They have defined the 

entrepreneurship capital, proposed the scale, and asserted that it is related to the economic 

performance of the region (economic growth rate, labor productivity) and proved through German 

data. In Korea, Lee (2005) analyzed the GEM 's claim that the country where entrepreneurial 

activity is active is more competitive than the non - entrepreneurial country. The fact that 

entrepreneurship or entrepreneurship has a positive effect on the economic growth of the country 

has been confirmed by many studies. However, there are not many researches that have been 

examined in detail about the innovation-based entrepreneurship. It will be meaningful to examine 

the impact of innovation-based startups on national economic growth through data analysis. 
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However, studies on the effects of entrepreneurship on employment show varying results. 

Fritsch & Mueller(2006) showed that the effects of new entrepreneurship on employment change 

with time. In the early period, positive effect showed, but in the mid-term, it showed negative effect 

and then it turned into positive effect. The fact that the impact of entrepreneurship on employment 

changes over time has been confirmed by various studies. Dana et al. (2012) identified short- and 

long-term effects of entrepreneurship on the labor market, taking into account the economic 

development stages of Romania, Hungary, Latvia and Croatia. After three years, it was confirmed to 

have a positive impact on employment. On the other hand, A study by Decker et al. (2014) found 

that some of the high-growth start-ups contributed to job creation in the United States, and that most 

start-ups do not contribute to job creation. As mentioned earlier, the study of the relationship 

between entrepreneurship and employment is the subject of change over time. Results of different 

studies are shown in different regions. Therefore, it is necessary to analyze with the latest data. It is 

also necessary to closely examine the relationship between innovation and entrepreneurship. 

 

Research method:  

We would like to go through the literature and empirical studies on the start-up, economic 

growth rate and employment rate. We are doing comparative studies according to company type 

through official statistical data of Korea. 

 

1. The relationship between technological entrepreneurship, economic growth, and 

employment rate will be analyzed in a way that examines existing related research and 

verifies it through recent statistical data. 

 

2. The difference between existing companies and technology startups in economic growth 

will be analyzed by statistical analysis of recent data. 

 

3. The difference between existing companies and technology start-ups in employment 

creation will be analyzed by statistical analysis of recent data. 

 

4. The effect of characteristics of start-up companies will be analyzed by statistical methods. 
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Research model: 

  

 

 

(Expected) Findings/Results  

We hope that this study will empirically confirm the relationship between innovation - 

based entrepreneurship, economic growth and employment creation. The difference between 

technology start-up and non-technology start-up can be confirmed, and the difference between start-

up and start-up companies can be confirmed. This study can accurately define the economic effects 

expected of new start-up companies based on innovative technologies and can adjust national 

policies. 

 

Keywords: Technology Entrepreneurship, Employment, Economic growth 
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39. 

A Meta Analysis of Fashion Technology and Open Innovation 
 

Seung-Hee Lee (Southern Illinois University) 
Jane Workman (Southern Illinois University) 
Kwangho Jung (Seoul National University) 

 

<Abstract> 

The purpose of this study is to review what research has been conducted for emerging areas 
derived from various interactions between fashion technology and open innovation. The 
open innovation in fashion technology comes from various dynamic interactions between 
various types of collaborations among suppliers, consumers, and citizens in the adoption 
process of new fashion products. The open innovation in fashion technology involves 
various types of citizen behaviors in fashion production process including collaboration, co-
creation, co-design, co-production, co-construction, open-source design, open platform, and 
crowd-sourcing. We will conduct a systematic review of academic articles between 2000 
and 2017 of what citizens have engendered open innovation in fashion technology. First, we 
explore (1) the type of open innovation in fashion technology, (2) its influential factors, and 
(3) the outcomes of the open innovation. Further, we may make a distinction between three 
types of citizen involvement in open innovation of fashion production: 1) co-designer, 2) 
co-initiator, and 3) co-diffusers. In addition, we expect our meta analysis is to provide a 
comparative framework among four categories of open innovation governance forms such 
as markets, partnerships, contests and tournaments, and community innovation. Further 
research is expected to explore what kind of specific outcomes open innovation processes in 
fashion industry have and under which circumstances these outcomes occur. Future research 
will also discuss various methodological, and theoretical gaps in current open innovation 
processes in fashion industry. More specifically, our meta analysis will provide an insight 
involved in interactions between open innovation and the integration of new digital 
technologies in fashion industry 
 
Keywords: Fashion Technology, Open Innovation, Co-creation, Co-design, Open source 
design, Meta Analysis 
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Carpool Service in Korea 
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Hoyong, Jung 

Researcher, Center of Infrastructure Asset Management, Hanbat National University, Republic of Korea 

 

Abstract 

Transportation is a significant source of CO2 emissions, ridesharing has been proposed as a promising 

means for reducing these emissions as well as fuel expenditures. In this paper we are focusing on the national 

wide transportation experience presenting a user centric design of a dynamic colleague-based ridesharing 

service for Korean users, called RIDE. The proposed service is based on mobile application that allows people to 

get arrangement in real time for sharing car rides in a domestic area, both as “driver” or “passenger”. The 

purpose of this paper is to address this potential of ridesharing to alleviate congestion and pollution. In order 

to compute benefit, carpool demand of relocated public institution was estimated and travel speed was 

estimated according to reduced traffic volume through carpool adoption using a traffic flow model. The socio-

economic benefits were computed dividing them into direct benefit and indirect benefit. The study result is 

expected to be used as part of basic research to adopt carpool for future traffic demand management. 

      

Purpose 

The increase in the penetration rate of cars has caused various problems, including traffic 

jam, parking difficulties, and environmental pollution; as more and more drivers use a car by 

themselves during rush hours and most personal cars are only used for short commute, lots of 

advanced countries have presented a concept of sharing due to many problems, for example, in 

relation to the supply of parking lots and South Korea also sees sharing economy and 

transportation become principal concerns.  

Such ideas as car-sharing and carpool draw attention in the area of transportation and this 
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study focused the analysis only on carpool. Carpool means a driver's use of his/her car together 

with a person who starts and arrives at the similar or same time. While carpool can 

advantageously reduce transportation (traveling) expenses, including fuel and tolls, as well as air 

pollution, uncertain identity and different starting points or destinations make it difficult to use 

carpool; to solve this problem, carpool service for inter-company employees has recently been 

provided.  

This study aimed to assume the introduction of carpool service for inter-company 

employees (DO, 2016), which had been developed to support public Agencies moved to 

innovation cities with mobility and overcome the weaknesses of the existing carpool service, and 

to presume the effects of the introduction of carpool to such agencies on the basis of the 

estimated economic benefits. 

 

Literature Reviews 

Environmental pollution is becoming a serious problem worldwide. Cooke (2015) was conducted to the 

climate change issues faced by central and eastern European countries. Also Park et al. (2017) was 

conducted to introduce technologies (or methodology) to prevent environmental problems 

caused by abnormal climate through technology development. The research on carpool mainly 

analyzed the aspect of its service and effectiveness in decreasing environmental pollution; Stiglic 

et al. (2016) emphasized that the driver and the passenger should take at least 10-15 minutes to 

travel between the starting point and the destination with the aim of raising the matching rate 

in the carpool system and that it should be necessary for drivers to sacrifice themselves in 

pursuit of successful carpool. Caulfield (2009), who used the statistical data in Dublin, applied 

three scenarios using Ride-Sharing and found that if carpool was used to go to work every 

weekday, it could reduce about 12,600 tons of CO₂, which is worth 706,428 euros. The research 

has mostly focused on the plans for activating the introduction of carpool and on its 

environmental benefits; in particular, different countries and regions have different restrictions 

on carpool service. South Korea very exceptionally permits carpool only for commute and 

awareness of vehicles varies significantly among countries. 

This study aimed to use a traffic flow model to quantify the socio-economic effects of the 

introduction of carpool for commute among public agencies moved to an innovation city within 

the scope of the legal realities in South Korea. 



246 
 

 

Prediction of demand for carpool use and Analysis of introduction effect  

1) Carpool Service concept 

Cirjevskis (2016) has stated that the essence of the business model is to convert the value 

delivered to the customer into value that the enterprise captures, and that the service 

model and business model play a role in providing carpool. There are three different types 

Concept of carpool service. In this study. The analysis was carried out through the app 

“RIDE”, which applied the concept of pattern 2. Pattern 2 can be advantageous for both the 

driver and the passenger when commuting from the same institution. 

 

 

Note : Masabumi et.al, 2013 

Fig 1. Concept of Carpool Service 

 

2) Expected Carpool use demand  

To predict the demand for carpool, with a premise that employees currently near the 

existing locations of the agencies, the commute routes between the existing and new locations 

were limited to travels on highways, along with entrance and exit through IC near their location. 

The demand for carpool by the agencies was presumed on the basis of the results of the 

existing research (Jung and Park, 2014); in changing it into the number of cars, only the cases of 

one driver and one passenger that formed a minimum size of carpool were assumed to 
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estimate the final demand for carpool in each agency by applying the size of car occupancy. 

 

Agencies Carpool use demand = Expected people · commute ratio by region · car modal split / 2         (1) 

 

In case of KEPCO-ENC, 2,494 people were estimated to be transferred, and 88 vehicles of 

carpool use demand were estimated using existing research results. Other agencies were 

estimated in the same way as above. As a result of predicting demand for carpool for 30 

agencies, about 18,000 people were expected. When the applying the size of car occupancy, It 

was predicted to be 1,005 vehicles. 

 

3) Traffic Flow Models by section  

To estimate the section travel speed by the changes in the demand for transportation with 

the introduction of carpool, this study used the VDS data from the Korea Expressway 

Corporation to establish a traffic flow model for the highway sections that formed the routes of 

each agency. Since the Passenger Transport Service Act of South Korea limits the purpose of 

carpool to commute, data analysis was performed only within the scope of commute. 

For traffic flow models, three speed-density models of Greenshields, Greenberg, and 

Underwood, which are most frequently applied, were used and the optimum traffic flow model 

was selected on the basis of R² and the mean absolute per error (MAPE) and the root mean 

square error (RMSE) of the model in each section. Analysis results that only two models, expect 

Greenshields and Underwood are suitable models. Greenberg model, which consists of a log 

function, has the disadvantage that the velocity becomes infinite when the density is low, which 

is considered to be due to the high speed of the highway and the low density environment. 

 

Table 2. Dongtan IC – Giheungdongtan IC Section Traffic Flow Models Result 

 
Section Name 

Length 

(km) 
N 

GS* UN** MAPE RMSE 
regression model 

    

GS UN GS UN 

Commute 

to 

Work 

GiheungdongtanIC 

- 

DongtanJC 

4.39 714 194 109 111 124 918 1,068 0.65 1.29 
 

Commute 

from 

Work 

DongtanJC 

- 

GiheungdongtanIC 

4.39 714 157 114 77 145 633 359 0.17 0.09 
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*GS: Greenshields, **UN: Underwood  

(a) Speed-density graph (b) Speed-volume graph 

  

Fig 2. Dongtan IC - Giheungdongtan IC Section Traffic flow model(Underwood) 

 

4) Benefits Analysis of carpool  

The benefits of carpool can be divided largely into direct and indirect benefits; the former 

includes access and waiting time expenses and the existing fares of public transportation for 

commute, which the passenger can reduce by using carpool, as well as the commissions that 

the driver is given by the passenger in return for carpool service; the latter includes the 

reduction of expenses related to riding, travel time, accidents, environmental pollution, and 

noises in the relatively improved environment that drivers using the existing highway sections 

can enjoy due to the use of carpool. 

For the analytical scenario, it was assumed that the carpool users among the employees at 

the agencies traveled between the existing location of their workplace and the new one and 

used carpool only for commute, not on holidays or weekends. The analysis was performed by 

reflecting the time values for each vehicle type (as of 2015) on the basis of the expenses items 

presented by MOLIT (2013). The direct benefits were estimated with such expenses items as 

driving expenses and tolls, with the exception of out-of-vehicle time in case of public 

transportation. Direct benefits are based on actual running RIDE carpool app service. 

The direct benefits were calculated by subtracting the reduced expenses for a driver using 

carpool from the expenses for two drivers using their own car to commute, instead of using 

carpool. The benefits were estimated to be 22.6 billion won a year. As the basic alternative in 

estimating the indirect benefits, the traffic counts and travel speed in each section without 

carpool were divided into going to work and leaving work and the analysis was based on the 

data concerning highway VDS traffics in 2016, with the exception of weekends and holidays. 
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Fig 3. RIDE Carpool App Service(Example) 

 

For the traffic counts in each section with carpool, the demand for carpool by each agency, 

as estimated by Eq. (1) on the basis of the traffic counts without carpool, was used to estimate 

the differences in the traffic counts in each time zone at the highway sections for commute. It 

was assumed that the employees at those agencies got to and from work at the same time 

because of the difficulty in identifying their travel-related characteristics. For example, Osan IC 

and Anseong JC When carpool was applied, employees at 13 agencies passed through this 

section from 6 to 7 o'clock in the morning and the expected demand for carpool was 380 cars. 

Those at 12 agencies passed through this section from 7 to 8 o'clock in the morning and no 

carpool vehicle passed after 9 o'clock; the indirect benefits were estimated by using the same 

process of analysis. 

The traffic counts with carpool were estimated by limiting the demand for carpool to cars 

and the indirect benefits were estimated by applying such items as expenses related to riding, 

travel time, accidents, environmental pollution, and noises, as presented by MOLIT (2013). The 

estimation of benefits obtained by the reduction in travel time (TT) among the expenses for 

users, as presented by MOLIT (2013), was as shown in Eq. (2). 

 

                              (2) 

 

 

For the differences in the expenses for users ( ), the benefits were estimated by 
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subtracting the reduced expenses for users with carpool from those without carpool, with only 

weekdays for commute covered, excepting weekends and holidays. Besides, other expenses 

items were estimated in the same way as above.  

Using carpool for going to work generated benefits estimated to be about 25.9 billion KRW 

a year and using carpool for leaving work generated benefits estimated to be about 30.6 billion 

KRW a year. 

 

 Results/Research limitations 

This study predict the demand for carpool about public agencies moved to an innovation 

city. The traffic flow model for each highway section used by the agencies was built; on this 

basis, the benefits generated by the use of carpool for three-hour commute were estimated. The 

study result is expected to be used as part of basic research to adopt carpool for future traffic 

demand management. 

While this study performed analysis by assuming a scenario due to the limitations in 

identifying the travel-related characteristics and the employees' actual residence, it is necessary 

to conduct more reliable research using a survey. Since the benefits of carpool service are 

present in more than the items selected in this study, it is necessary to analyze diverse benefit 

items. 

 

Keywords: Benefit of carpool service, Carpool demand, Innovation city, Traffic flow models 
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Abstract 

Purpose/ Research Question 

In this study the moderating role of R&D investment has been discussed in the relationship between 

knowledge services and the organizational performances. Our previous findings showed that decision making 

of SMEs(Small and Medium sized Enterprises) plays a mediating role when information provided by 

knowledge services affects business performances.(Park et al., 2017) And also the technology and market 

dynamism has been addressed as moderating variables in the mediating effect of decision making on business 

performances.(Park et al.) Our former research model(Park et al., 2017; Park et al.) has been revised to 

address the moderating effect of R&D investment on the organizational performances by knowledge services. 

Our research questions are as follows. 

RQ1. Do the knowledge services have a significant and positive effect on the organizational performance? 

RQ2. Do the knowledge services have a significant and positive effect on the decision making of SMEs? 

RQ3. Does the decision making of SMEs have a significant and positive effect on the organizational 

performances? 

RQ4. Does the decision making of SMEs have a significantly mediating role in the relationship between 

knowledge services and the organizational performances? 

RQ4. Does the R&D investment play a significantly moderating role in the relationship between knowledge 

services and the organizational performances? 

RQ5. Does the R&D investment play a significantly moderating role in the relationship between decision 

making of SMEs and the organizational performances? 

 

Key Literature Reviews 

Graham Morbey reported on the results of the relationship between R&D spending and company 

performance for the major US companies from 1976 to 1985.(Morbey, 1988) He founded a strong correlation 
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between R&D spending and subsequent growth in sales. However, he concluded that there is a threshold R&D 

funding level which should be exceeded to contribute to future sales growth. Robert Connolly and Mark 

Hirschey discussed the effects of firm size and R&D on Tobin’s Q selecting the US companies in the 1997-

2001 as a sample.(Connolly and Hirschey, 2005) He insisted that R&D intensity has a positive correlation 

with firm market value. Jian Xu and Zhenji Jin investigated the relationship of R&D investment and firm 

performance in the IOT(Internet of Things) industry.(Xu and Jin, 2016) In their study, there was a positive 

relationship between R&D investment and profit margin in the current and next year. However, cumulative 

R&D investment had a negative influence on firm performance. 

 

Methodology 

Small and medium-sized firms which received KISTI knowledge services more than once have been 

selected to gather survey data. An e-mail invitation to 1397 target users of knowledge services was sent by 

implementing an online questionnaire to find the moderating role of company growth stage in the effect of 

knowledge services on business performances. The online survey had been conducted for two months and 341 

firms responded to the survey. 

Information utilization of knowledge services has been used as an independent variable. Contribution 

degree to decision making of SMEs has been introduced as a mediating variable. Organizational performances 

such as contribution degree to the growth of current revenue, future export, and employment have been 

selected as dependent variables. The moderating role of R&D investment of the survey-responded firms has 

been investigated by using PLS-SEM(Partial Least Squares-Structural Equation Modeling).(Henseler et al., 

2016; Hair Jr et al., 2016; Kim et al., 2016; Yusr, 2016; Kim and Jung, 2015) Smart PLS program has been 

used to analyze the collected data. 

 

Expected Results 

Evaluation of PLS-SEM is composed of two stages: outer model(measurement model) assessment and inner 

model(structural model) assessment.(Henseler et al., 2016) In the outer model assessment, indicator loadings 

will be examined in the first step. And the constructs’ internal consistency reliability will be assessed in the 

second step. In the third step, the convergent validity of constructs will be examined. In the inner model 

assessment, path coefficients, determination(R2) and cross-validated redundancy(Q2) will be examined. 

 

Research limitations and Implications 

  An academic method for measuring information utilization and contribution degree to decision making 

needs to be established. 

 

Keywords: R&D investment, organizational performance, knowledge service, moderating effect, partial least 

squares, structural equation modeling 
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Abstract  

Purpose/ Research Question: The success of a company's technology commercialization is 

largely influenced not only by internal factors but also by changes in the external macro 

environment. Therefore, analysis of changes in the external environment is very important for 

establishing corporate management strategy. Nevertheless, environmental analysis is being used 

very little in practice, especially for SMEs. The reason for this is that most of the changes in the 

external environment have an indirect effect on the management of the enterprise or affect the 

time lag, thereby deviating from the manager's insight and perspective (Flesher & Bensoussan 

2003). Also, SMEs do not perform the external environment analysis properly because they are 

relatively short of time and manpower and are not familiar with the market analysis. Even if 

environmental analysis is carried out, it most remains at the level of obtaining insights by 

referring to analysis cases that have been analyzed by industrial experts in advance. Therefore, 

this study suggests a methodology to help SMEs to perform external environment analysis more 

easily. Specifically, we proposed a methodology that automatically sorts and recommends 

important issues in the industry through text mining on high quality analysis case database. In 

addition, the results are compared with those of qualitative analysis by experts. 

Key Literature Reviews (About 3~5 papers): The company introduces funds, manpower, and 

raw materials from the outside and sends them back to the outside in the form of products or 

services. Therefore, the business environment is a very important factor that determines the 

behavior and performance of the company. Therefore, in order to succeed in technology 

commercialization, an effective environmental analysis must be performed. Since the early 1950s, 

the importance of business environment analysis has been recognized, and research on effective 
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environmental analysis methods has been continued by business scholars (Dill 1958, Thompson 

1967, Lenz & Engledow 1986). 

Traditional industrial analytical methods, including external environmental analysis, have been 

focused on qualitative research methods based on expert opinion. However, there is a great deal 

of room for intervention by experts and researchers. In order to overcome these limitations, 

quantitative research methods based on data have been introduced, one of which is text mining. 

Text mining is a method of extracting meaningful information by analyzing unstructured text 

data (Feldman & Dagan 1995). Text mining on research literature, market data, corporate and 

government data, press releases, and data from social network services can be used to extract 

important keywords or issues about industry trends. The most popular algorithm for extracting 

keywords and phrases from unstructured data is Term Frequency-Inverse Document Frequency 

(TF-IDF) (Salton 1983). Generally, a word with a high frequency is considered to be an important 

word in a document, and a word frequently appearing in other documents is likely to be a 

general word rather than an important word describing the characteristic of the document. It is 

an algorithm that considers both of these aspects. 

Design/ Methodology/ Approach: In this paper, we proposed a tool to support easy analysis of 

external environment using text mining technique for high quality analysis case database. To this 

end, a database of the PEST(Political Economical Social Technical) analysis in the SME technology 

roadmap report of the Korea Small and Medium Business Administration and the KISTI Market 

Report published by Korea Institute of Science and Technology Information was made. These 

reports include the results of the PEST analysis of the major items written by the field experts in 

a qualitative manner. The PEST analysis case database consisted of over 10,000 sentences written 

in Korean. The items to be analyzed were classified and labeled by the Korean standard industry 

classification. Sentences were separated into words through morphological analysis. Only the 

nouns were extracted and the noise was removed to complete the analysis DB configuration. 

When a user selects an industry to be analyzed within the Korean standard industry 

classification, a set of analysis case examples for related items is formed. We used the TF-IDF 

algorithm to measure the importance of nouns in this set. Based on this, we calculated the 

importance of the sentences belonging to the set and recommended the core sentences 

according to the order of the importance. 

 (Expected) Findings/Results: The external environment analysis support tool proposed in this 

study adopts text mining technique for high quality analysis case database and recommends 

important sentences to users in order. Therefore, using the method presented in this study, the 

external environment analysis for the interested industry can be performed more easily. In other 

words, SMEs can significantly reduce the time, cost, and manpower required to analyze industry 

trends. The analysis case database and the supporting tool constructed in this study are 

implemented by online system (KMAPS). As a result of comparing the analysis results for several 

industries with the results of qualitative analysis based on experts, it was confirmed that it 

extracts the key issues of the relevant industry trends. 

Research limitations/ Implications: In this study, only the PEST analysis cases from the SME 
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Technology Roadmap Report of the Korea Small and Medium Business Administration and the 

KISTI Market Report published by Korea Institute of Science and Technology Information were 

databased. Therefore, the analysis case database is limited and basically Korean based services 

are provided. Also, the analysis case database may not reflect the latest trend over time. In the 

future, it will be necessary to expand the database of high quality analysis cases and update the 

database with the latest database. 
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External environment analysis, Text mining, Analysis case DB, SMEs, TF-IDF 
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Abstract  

R & D statistics and indicators are the most widely used statistics and indicators for 

measuring science and technology innovation. In general, the cost of R & D is used as 

a measure of innovation investment. In other words, the increase in research and 

development costs indirectly interprets that the innovation is continuing (Leydesdorff et 

al., 2016). 

 

Many countries (the United States, Japan, and etc.) are using technology classification 

to systematically manage national science and technology activities and budget 

allocations. The technology classification can be classified into 1) a classification system 

based on the principle of technology or based on the academic field, and 2) a 

classification according to the purpose of use of the technology. Each country and each 

organization designs and uses a classification system that fits their purpose. 

 

In the Republic of Korea, since the late 1990s, the government’s R & D budget 

increased, and the efficiency of national R & D activities was emphasized (Hang Sik 

Park, 2017). In 2002, the national science and technology standard classification system 

was established in order to efficiently manage information, personnel (research 

manpower), and research and development projects related to science and technology. 

There are various classification systems related to science and technology. Among them, 

the National Science and Technology Standard Classification System is the most 

representative classification system in Korea. 

 

The basic direction of the standard classification system established in 2002 is as 

follows. First, it embraces science and technology activities of all sectors and aims at 

comprehensive classification system at national level. Second, it reflects the specificity 
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of domestic science and technology development based on international science and 

technology classification system. Third, it is based on inclusiveness, exclusiveness, 

similarity, scale, and universality. Fourthly, it should be made compatible with the 

various science and technology classification tables that are being used by the research 

institute of each department. (19 major categories, 160 medium categories, 1,023 small 

categories) 

 

Since 2002 year, the revision has been made every three years, and the revision has 

been a continual expansion of the standard classification system through the reflection 

of new technology, which can be interpreted as a continuous reflection of technological 

innovation. Revisions in 2008 and 2012 are noteworthy. 

 

In the 2008 revision, the field of humanities and social sciences was added. And it is 

possible to select multiple classifications, so that fusion research analysis becomes 

possible in future. In addition, the humanities and technology major categories, which 

intersect the humanities and social sciences and science and technology fields, have 

been newly established. There are several categories of research that can be selected 

from research on fusion research and complex fields.(34 major categories, 347 medium 

categories, 2,773 small categories) 

 

In 2012, we changed the revision process. In order to evaluate the necessity of 

introduction and deletion of the classification, we have designed a revised 5 step. In 

addition, quantitative evaluation methods were introduced to evaluate the scale and 

progress of the research of the classification.  Also note that in this revision process, a 

provisional classification system is introduced. The provisional classification is a 

classification that requires establishment above the middle class. We have installed 

items to input temporary classification into the national research and development 

survey data system (All the researchers who carry out R & D projects invested by the 

government enter the relevant information) for the limited time. This is to understand 

the extent to which researchers are conducting research on temporary classification. By 

monitoring the accumulated data in the temporary classification for 3 ~ 4 years, it is 

possible to judge the necessity of the revision of the classification. 

 

In this paper, we will review the revision process step by step through 2013~2017. We 

also analyze the results of the 151 categories that were evaluated the feasibility of the 

revision in 2017, and examine whether the innovation is reflected on a case by case 
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basis. 

We will compare the revised classifications in 2008 with the revised classifications in 

2018 to analyze the difference between the revision procedure and the revised 

classification. 

 

Purpose/ Research Question: The purpose of this study is to examine how the 

standard classification system, which is the basis of R & D statistics and indicators used 

to measure technological innovation, reflects continuously changing innovations. 

 

Key Literature Reviews (About 3~5 papers):  

There are various factors that measure science and technology activities and innovation, 

and the standard classification system is used as a basis for these factors. (Hwang et al., 

Science of measurement of STI activities and its challenges, 2008) In recent years, 

various methods have been developed to measure science innovation activities as well 

as research and development measures.  

 

Technology innovation is formed and developed reflecting the socio-economic 

conditions as well as the capacity of science and technology. (Jeon et al., 2015). From 

this point of view, recent revisions of the standard classification show that not only new 

technologies but also social perceptions are reflected in the standard classification 

system. 

 

Design/ Methodology/ Approach: We will look at the efforts to reflect the innovation 

through the representative revision cases of the standard classification system(2008 year, 

2012 year), and review the revised classifications. In particular, we will examine whether 

the innovation is reflected through the process of newly establishing and deleting a 

new classification centered on the revision process which has recently been promoted.  

 

(Expected) Findings/Results: The first conclusion is that the revision process from 2013 

to 2017 provides a concrete look at how innovations are reflected in the standard 

classification system. Second, we can compare the results of revision of the two periods 

of 2008 and 2018 to see the reflection of innovations according to the socioeconomic 

situation of each age. 

 

Research limitations/ Implications: We have two limitations of research. First is the 
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pace of innovation cannot be quickly reflected in the standard classification system due 

to revision cycle. Second is a limit to incorporating various innovations such as process 

innovation into the classification system. In other words, it can only contain a limited 

part of innovation such as new technology  

 

Keywords: Science, technology, S&T classification, innovation,   
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