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CONGRATULATORY MESSAGE   

 

I am very pleased and honored to write this congratulatory message as a living witness to 

the birth of APJIE and President of the Association of Asian Business Incubation (AABI). 

 

Since AABI was established to promote business incubation activities by exchanging 

information among Asian incubators, I am proud of APJIEôs uniqueness in possessing a Journal 

on the verge of AABI focusing on Research on Innovation and Entrepreneurship. The APJIE will 

play a key role as not only a theoretical vision provider, but also a practical example provider for 

the business incubation development of the Incubator community across the world. 

 

The markets or industries of the twenty-first century will depend increasingly on the 

generation of knowledge through creativity and innovation. In this volume, the word ñcreative 

economyò has been chosen timely and very properly for the need of solving current issues such as 

low growth, high unemployment and widening inequalities. The creative economy has been seen 

to become increasingly important to nationalsô wellbeing globally. In South Korea, ñcreative 

economyò refers to President Parkôs trademark for boosting the economy by creating new 

business opportunities, industries and jobs through the fusion of information and communication 

technology, culture and other realms. 

 

I hope that APJIE will be the steppingstone to the sharing of successful cases, improved 

policies and advanced proposals for the prosperity of the world. It is heartening to see that APJIE 

has not only been successful, but has also been able to continuously improve the quality of 

leading overseas companies.  

 

My sincere thanks to all the supporters of APJIE. Without their contributions, the APJIE 

would not have been born in the first place. I must express my deepest appreciation to R.M.P. 

Jawahar, former President of AABI, for his success, contribution and dedication for the 

development of AABI over the past two years. I am also expressing my deepest appreciation to 

the editor-in-chief, Professor Bong-Jin Cho, and Dr. Benjamin Yuan for their contribution and 

dedication for the AABI.  



 

 

Yeung-Shik Kim  

President  

Asian Association of Business Incubation & 

Kumoh National Institute of Technology 

 
 



 

 

 

 

CONGRATULATORY MESSAGE 

                                                                   

As the elected president of the Korea Business Incubation Association (KOBIA), I, 

Hyoungsan Kye, would like to express my warmest congratulation on the publishing of the Asia 

Pacific Journal of Innovation and Entrepreneurship (APJIE) vol. 8, No. 1. 

 

This special edition is an especially meaningful and particular issue since this is the first 

edition after my inauguration.  

 

Additionally, the guest editor, Dr. Jinhyo Joseph Yun from Daegu Gyeongbuk Institute of 

Science and Technology (DGIST), promotes the value of this special issue of ñOpen Innovation, 

Knowledge City and Creative Economyò. 

 

In my opinion, the basis of ñOpen Innovationòis the application of personal networks to 

connect and realize personal unlimited potential via creative processes.  

 

Innovation and creation connote the mutual relation of the cause and effect. For the 

innovation, we need creative minds and for the creation, we need innovative action. That is to say, 

the innovation and creation are not different concepts but they connote a mutual common 

definition. 

 

The starting of a business and has a similar meaning; nonetheless it is not the same. In the 

markets where success goes with failure, the success and the failure of the business depends on 

the CEO's decision of what to choose and how much he practices the process of innovation and 

creation.  

 

I am sure that sharing of the information and knowledge on ñOpen Innovationò in this 

special issue, and if it is registered in Scopus within this year, will serve as a momentum of 

improving the international status and value of APJIE. 

 



Furthermore, I would like to congratulate Mr. Youngsik Kim, president of Kumoh 

National Institute of Technology on his inauguration as the president of AABI in 2014 and hope 

that the 20th ABBI General Assembly and Conference this August will be a success.  

 

In conclusion, I am expressing my deepest appreciation to chief editor Dr. Bongjin Cho 

and Dr. Jinhyo Joseph Yun from DGIST for the endeavor of this APJIE special issue. 

  

 

Thank you. 

 

 

 

Hyoungsan Kye, Ph. D. 

President 

Korea Business Incubation Association 
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INTRODUCTION  

 

Bong Jin Cho, Ph. D., Editor  in Chief 

 

The concept of open innovation is not new to the many manufacturers of small and 

medium enterprises, as they have adopted the óopen innovationô strategies as their essential for 

survival rather than as merely an option. Henry W. Chesbrough, however, recently brought it up 

by explaining such patterns of corporate activities with the colossal concept of óopen innovationô 

that refers to achieving product  or process innovation or getting new markets by making use of 

óinside-out open innovationô and óoutside-in open innovationô. 

 

As the Korean Government is putting one step forward to facilitate  open innovation and 

knowledge city in a creative economy, it is meaningful to identify the concept and foundational 

elements of urban knowledge and innovation spaces. To better understand their contribution in the 

space development process for the growth of the creative economy, the policy, place, and people 

has to be scrutinized respectively. In this global atmosphere of the need, seminars and conferences 

were designed and held all around the globe. The Silicon Valley Open Innovation Summit, held 

on April 2nd, 2014, focused on todayôs smart products which are ñadaptive, pro-active, location-

aware, context-aware, personalized, and ubiquitous.ò   

 

ñIn achieving these capabilities, open innovation and Knowledge City Initiatives in the 

Creative Economy,ô product development teams have to struggle with a design complexity to help 

accelerate innovation and reduce time-to market by adopting disruptive product designing 

technologies.ò ñInvent Helpôs Invention and New Product Exposition (INPEX) will also hold 

their annual open innovation conference on June 19th, 2014, to bring together open innovation 

leaders and advanced practitioners from multiple industries to address all facets on the innovation-

to-market cycle.ò At the conference ñparticipants will be able to benefit from the networking 

opportunities, gain educational and knowledge from leading innovation companies, and have the 

opportunity to see new products ready for manufacturing, marketing and distribution, or 

licensing.ò  

 

With a focus on the current global issue of the modern innovation-to-market cycle, in 

reference to todayôs smart products, which are ñadaptive, pro-active, location-aware, context-

aware, personalized, and ubiquitousò, from a research and academic perspective, this issue of the 
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APJIE Volume 8, No. 1, presents several papers on open innovation and knowledge city.  As a 

result, this issue represents APJIEôs ñOpen Innovation Summitò and our presenters and 

participants are our valued authors and readers, respectively.   Consequently, you the readers will 

be able to benefit from the networking opportunities, gain educational and knowledge from 

leading innovation scholars in the Asia-Pacific region. 

 

The APJIE Volume 8-1 has been edited and published for a Special Issue under the theme 

of ñOpen Innovation and Knowledge City in Creative Economy.ò Dr. JinHyo Joseph Yoon, one 

of the APJIEôs associate editors, took the heavy responsibility of a guest editor; he has designed 

and edited this APJIE Volume 8-1 in collaboration with me. Dr. Yoonôs special contribution of 

ñ Why do we need Open Innovation?ò is invited in the volume, in which he emphasizes the 

importance of the open innovation in the knowledge base economy to build a creative economy 

suggesting how can we vitalize open innovation at national and even the global level with future 

research direction guides. His paper is of great contribution to the readers of global innovators and 

entrepreneurs of interest who are willing to innovate for the development of entrepreneurship and 

incubation. 

 

The first paper is ñUrban Knowledge and Innovation Spaces: Concepts, Conditions and 

Contexts.ò This paper explores the concepts, conditions and contexts that substantiate the 

development of the innovation spaces. The authors identify the foundational elements of 

knowledge based urban development to justify its meaning, unique characteristics and growing 

influence in the knowledge cities. To better understand  their contribution to the economic growth 

of the contemporary cities, the relevance of the three underlying conditions ï namely policy, place 

and people have been investigated.  

 

This paper addresses the following central question: ñWhat are the concepts, conditions, 

and contexts that contribute to the formation of unban knowledge and innovation spaces (UKIS)? 

UKISs can be defined as ñthe locality or space that bases its ability to create wealth on its capacity 

to generate and leverage its knowledge capabilities through knowledge-based extended networks 

formed by enterprises and people.ò The authors describe the integration of knowledge and 

exploring economic, social, cultural and environmental value of knowledge based urban 

development (KBUD) framework is the foundation for UKISs. The authors also discuss the 

conditions that contribute in shaping up the UKISs referring to the policymaking, planning and 

implementation methods and processes those lead to the lived spaces. In their analysis, the authors 
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employ the 3pôs approach- i.e. policy, place, and people with the discussions on the contexts that 

vary on the basis of scale, economic and knowledge foundations of each UKISs.  

 

The authors exploration of the major underlying characteristics of the contemporary UKISs 

can be summarized as centrality, connectivity, the triple helix model and the endogenous base,  

knowledge and innovation workers, Urban diversity and tolerance, and quality social, cultural, 

natural, and built environment.  To design a successful UKIS, the authors discuss the three 

integral conditions of planning, execution and sustenance are summated here as policy, place and 

people. Policies for the development and management of urban innovation require an overall 

balance at the four development domains of organizational, economic, social, and spatial. This 

paper also discusses the major principles to nurture places in the specific case of IKISs.  This can 

be summarized as permeability, flexibility, innovation enabling, sense of playfulness, and 

symbolism or branding. The authors indicate the importance of people-climate rather than 

business-climate and it is imperative to understand the characteristics of innovation workers. 

According to the authors, ñthe major characteristics are being well informed, participative, and 

politically active, seeking a better quality of life, culturally active with better competency in 

human relations, and display diversity and tolerance.ò  The authors also discuss the major variable 

parameters of the contexts as scale of the city, financial ownership, and knowledge base. 

  

The second paper is ñNew Perspectives on Open Innovation from Game Theory: The 

prisonersô Dilemma, and Ultimatum.ò Many existing studies indicate that firms today do not seem 

to have overcome the issues of Chasm, Death Valley, and Arrow's Information Paradox that deter 

their collaborations. The authors started this study with the questions: ñWhy collaborations 

between are firms so difficult?ò and òFor what reasons are markets and technologies not likely to 

be connected?ò Firms, be they small or large, are more than often interconnected for their 

business, though it is quite uncertain how many times they might come into. So the case of 

encounters between firms differs from the cases often dealt with in the game theory that say that it 

is always better to defect if the number of interactions between players is finite.  

 

According to much of the previous research, defection is not the only brilliant solution in 

the situation in which interactions between firms are not finite for certainty. In such situations of 

uncertain encounters, with a high level of probability to see each other again, Axelrod and 

Hamilton, 1981 verified that cooperative moves could thrive even in the grim non-cooperative 

world if some measures of reciprocity are maintained. In other words, the cooperation based on 
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reciprocity and trust between firms can be suggested as their authentic solution to maximize their 

pies and long sustainability.  

 

Through the Prisoners' Dilemma and the Ultimatum game, the analytical frames of the 

most frequently quoted methodologies in game theory, this study seek to reach rational open 

innovation strategies and business models via the deductive inference process. A total of 134 

graduate students of two Korean universities participated in the ultimate game. They were divided 

into 2-person teams and each team was instructed to share 10 points between the two team 

members. Unlike the experiment with one of the University students, information that the other 

university students would play the game two times in total with a change in the roles of the 

proponent and the responder was added to the students before they played the game (in fact, the 

game was played only once).  

 

Comparing the two experiments, the authors realized that, in the repetitive game as 

opposed to the one-shot game, proponents propose more amounts of benefits and responders 

accept even the lowest propositions at a much higher frequency. The certain thing is that firms in 

transactions do not know of how many encounters they would have in the future, which is the 

situation to be modelled with the iterated Prisonerôs Dilemma perspective. In this case, 

óDefectionô is not the clever choice to firms any longer. Rather, with the probability that those 

firms meet later again high enough, they might have to choose Open Innovation strategies with 

reciprocity- or trust-based cooperation, which was also indicated in Axelrod & Hamiltonôs 

monumental research in 1981. 

 

The third paper is ñAn Assessment of Indian Innovation Finance Eco-System: The Road 

Ahead.ò The purpose of this study is to assess the Indian Innovation Finance Eco-System. The 

paper introduces the Indian challenges before the innovation and financial eco-system with their 

performances of the system following the innovation financing measures. A survey was utilized to 

collate the views of innovation financing practitioners to ascertain the gaps in the eco-system. The 

authors purport two types of challenges, strategic and operational ones. The strategic challenges 

before innovation in India are the poor intellectual rights (IPR) of the Micro, Small & Medium 

Enterprises (MSMEs). Even though the new startups and MSMEs require good bank credit 

standing, credit support for such activities is near non-existent or minimal. For the operational 

challenges before innovation, lower technology levels, and lack of skilled manpower were 

discussed. This paper describes the current financing eco-system in India such as seed stage 

funding status, promoting innovations in individuals, startups and MSMEs (PRISM). The authors 
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also introduce the National Innovation Council, Angel Investors, Cluster Innovation Centre, Civil 

society / NGO Mechanisms to support Innovation, Venture Capital Funding Mechanisms, and 

formal financial system infrastructure.   

 

This paper also describes Indian Infrastructure Eco-system for innovation such as Science 

& Technology Entrepreneurship Parks (STEPs), Technology Business Incubators (TBIs), Startup 

funding within the ambit of Infrastructure Eco-system, as well as Technology Development Board 

(TDB). The authors discuss the financial assistance from the Technology Development Board 

(TDB) for the years 1997 ï 2010,, for sector-wise coverage of assistance by the TDB with the 

discussions of the most recent interventions in the innovation finance space in India. Finally, the 

authors identify gaps in the eco system, as the result of the survey of those 45 respondentsô data 

presented in the pie-chart in the paper. An overwhelming 42% of the respondents felt that the 

absence of a default compensation mechanism is one of the major reasons behind low conversion 

of innovations. And the respondents indicated that a óCredit Guaranteeô kind of mechanism 

exclusively for ñInnovation Financeô may help to increase the credit flow. The authors also noted 

that the reasons of low conversion of innovation for the absence of market linkages, and 

multiplicity of approaches etc.  

 

The fourth paper is ñAnalysis of Sustainable Development of the Seoul Digital Industrial 

Complex (G Valley).ò The objectives of this paper is to analyze the potential development 

opportunities of the G Valley, which is an IT service complex, in which most of the companies 

are small and medium sizes. The authors seek to identify the development potential of the G 

Valley by using patent analysis to compare the index level with the country average and that of 

the Gwangju High-Tech Industrial Complex that is similar in terms of types and the number of 

employees. This paper explores the origin and development of the G Valley with literature 

background. The authors also reveal the technological activities that are compared with the 

Gwangju Complex against the indices of the valley.  

 

The authors take the technology activity Analysis by applying the Revealed Technological 

Advantage (RTA), which analyzes the current status of specialization of technology between 

countries. The used RTA index is a concept developed from the Revealed Comparative 

Advantage (RCA). In this paper, they also take the Technology Collaboration Analysis that seeks 

to figure out the effect through the numbers of joint patents and its growth rate, however, the two 

indices analyzed by the authors were regarded as proxy variables for technological activities and 

strength.  
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The G Valley was originally designed as an IT-based industrial park. The shares of 

electronic/electric companies account for 23.1% of the 9,708 companies. With 20.8% of the total 

124,134 employees and 57% of total sales revenues out of 502.4 billion won in 2010. The 

technology activity index of 0.79 in 2000 has increased to 1.0 in 2005 and consequently 1.39 in 

2009, which indicates  that the G Valleyôs patent applications in G Valley is 1.39 times higher 

that of national average. In the computer subsection, the number of parents counted, 3,886 out of 

the total 4,308 patents that indicate the highest index of 2.76 for the G Valley over the national 

average followed by the electronics/telecommunication with the index of 1.43. The technology 

collaboration rates of G Valley for the numbers of joint applications increased from 10.5% in 

2000 to 14.0% in 2005 and further to 17.8% in 2009. In a summary of the industrial 

characteristics analysis of the G Valley, the indices for grouping are activity indices over the 

national average, and with collaboration indexes over 20% and below 14%. The high-high group 

industry of the group is bio, inorganic and organic chemistry, atomic energy, mining and 

construction. The size of the Gwangju High-Tech Industrial Complex is 4.8 million m2 compared 

to that of 2.0 million m2 of the G Valley, although they hold only 447 companies with 8,591 

employees while G Valley has 10,000 employees with 9,708 companies.  The main industry of 

the Gwangju Complex is electronics in terms of indices as per the share of companies (60%), 

employment (70%), and sales revenue (62.9%). The indices of the most IT industries of 

Gwwangju are lower than those of G Valley. This fact suggests that the Gwangju Complex has 

higher potential to be developed into a general industrial complex while the G Valley into an IT 

industrial complex. Finally, the authors indicate that the three key success factors of G Valley are 

as follows. The very first key success factor is the Korean Governmental initiation. The second 

factor is timeliness, as it was right after the most IT companies suffered a severe recession. The 

complex provided cheap land property at lower rental rates at that time. The third factor was 

indicated as the location of the complex, where they could take advantage of recruiting skilled 

labor with knowledge and networks available in metropolitan area with easy access by car, 

subway and public transportation. And the market availability was non-the least an important 

factor.   

 

The fifth paper is ñThe critical Success Factors of New Ventures in the Small and Medium 

Enterprise Administration, Incubator At Tainan Science Park (SIAT): Integration Entrepreneur, 

Entrepreneurial Opportunity and Entrepreneurial Resource Perspective.ò  The purpose of this 

paper is to investigate how to establish the basic conditions and initiate the entrepreneur activities. 

The authors suggest the most important five criteria are human capital, management experience, 

market information, money and status and administrative service supports. In this paper, the 
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authors discuss the concepts of human capital, social capital, entrepreneurial motivation, and bred 

counseling literature, thereby it intended to integrate entrepreneurs, entrepreneurial opportunities 

and resources to explore the key success factors of the incubation centers. The authors also 

identify the differences between the centers and explore the incubator client companiesô cognition 

factors. They also try to investigate into the key success factors of new ventures that generate 

specific entrepreneurial success through the application of the Analytic Hierarchy Process (AHP) 

analysis of human and social capital, entrepreneurial motivation and counseling related rights. 

 

In this paper, the authors divided the human capital into three parts of entrepreneurial start 

experience, management experience, and industry specific experience in addition to the 

educational background. The source of social capital is divided into internal and external social 

capital with the variations of bonding social capital that refers to the intra-enterprise or 

organization within the department formed from the benefit, while the bridging social capital is 

the outside business or organization with external relationship to obtain benefits. The 

entrepreneurial motivation is discussed by Maslowôs hierarchy of need theory and McClellandôs 

motivation research. The entrepreneurs have been interviewed with the scales developed by 

Dubiniôs (1989) twenty-eight variables and Maslowôs hierarchy of needs. The four motivational 

factors of money status, self-realization, escape, and freedom were identified. The incubation 

counseling has been discussed with the services rendered by the incubators, such as administrative 

service support, service network design, hardware and software integrity and parent organization 

support.   

 

In the analysis of the empirical research, the authors summarized the results based on the 

consistency test that meets CI ј 0.1 and AHP CR ј 0.1. In the critical success of the new 

ventures, the ñhuman capitalò dimension, the most important and influential factor was ñtechnical 

accumulated experience.ò In the social capital aspects of the key success factors, the ñmarket 

informationò has the most significant influence among all the factors. In the entrepreneurial 

motivation aspects, ñmoney positionò factor showed the greatest influence among all factors. In 

the incubation counseling aspects, the analysis showed that the ñbred counselingò as the most 

influential among the indicators of the survey referenced to the ñadministrative services.ò 

 

Finally, the APJIE Desk is always grateful to the authors of all seven manuscripts 

submitted from four different countries. The authors of the final five papers selected via peer 

group review process all deserve our hearty appreciation as they patiently persevered with 

modification requests through the rigorous review process. The APJIE Desk, more than any 
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others, however, gives our hearty thanks and respect to the global readers of the APJIE, as 

without them there is no meaning to publish the APJIE Volumes.  

 

      I am, as the editor in Chief, always grateful to the Korean SMBA (Administrator, Han 

Jungwha), KOBIA (President, Hyung-San Kye), AABI ( President, Yeung Shik Kim, Honorary 

President, R. M. P. Jawahar, and Secretariat General, Yan Xiong) for their financial support and 

continued encouragement for a better quality journal. My special thanks goes to chairman, Lee, 

Hong Jang, the financial coordinator to the APJIE, who generously sponsors the expenses for a 

new secretariat, Jeong, Hyerun to APJIE Desk in addition to Son, Eun Sook, Secretariat General. 

APJIE Desk also appreciates the Indian STEPs and Business Incubators Association (ISBA), 

(President, Deepanwita Chattopadhyay) for their special financial support for the APJIEôs 

publication for the year 2013 through 2014. 

Thank you! 
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A Letter from the Guest Editor 

 

Why Do We Need Open Innovation? 

 
JinHyo Joseph Yun Ph. D

*
 

 
 

1. Why Do We Need Open Innovation? 

 

First of all, as the knowledge based economy develops, the areas of knowledge that are 

protected knowledge, protectable knowledge, and normal knowledge have all increased in the 

economy system. So, any firm can easily and cheaply obtain technologies that are required for the 

firm to innovate modern product and processes or to introduce new business models. (Foray & 

Lundvall, 1998)  

Second, the growth energy of the globally weakened economy can be recovered through 

open innovation. Surplus value or enterprise returns are diminishing. According to Kondratieff, 

despite economic fluctuation, every advanced capitalized economy system can arrive at the top of 

the growth chart right now. The concrete evidence for this is that interest rates, which indicate the 

price of capital, are approaching an actual value of zero (Freeman, 2011). The worldôs 

economically developed major countries, including Korea, are showing true zero as the prevailing 

interest rate. In this zero interest rate era, open innovation can be a new trigger for economic 

growth. Open innovation lets firms find new breakthroughs by allowing them to look for new 

markets outside of their firm for their technology, or for new technology outside of the firm for 

new or more modern markets. Koreaôs creative economic policy has several sub policies that are 

based on open innovation. 

Third, the power law in the economy can be conquered by open innovation. (Laherrere & 

Sornette, 1998) Nowadays, a small number of big companies obtain the majority of economic 

benefits in most of the growing and mature industries. Open innovation can give new entrants the 

chance to compete continuously with these big companies in new growing industries. In the end, 

open innovation will make new firms continuously emerge in new sectors and in the economy. 

                                                 
*
 Ph. D., jhyun@dgist.ac.kr, 010-6697-8355, The founder of SOI (Society of Open Innovation: technology, market, and 

complexity) 

 
 

mailto:jhyun@dgist.ac.kr


Asia Pacific Journal of INNOVATION AND ENTREPRENEURSHIP  10 

Long tail phenomena can occur in diverse industries through the open innovation paradigm. 

(Elberse, 2008) 

Fourth, we can construct a creative economy through open innovation. A creative economy 

requires creative new products and processes introduced by new firms in various emerging sectors. 

Open innovation can allow a creative connection between technology and the market. As a result, 

several creative new products and processes will appear in the market. In the end, creative firms 

can appear, grow, and construct the creative economy. (Howkins, 2002; Markusen, Wassall, 

DeNatale, & Cohen, 2008). 

 

2.  How Can We Vitalize Open Innovation at the National Level or 

Higher? 

 

First, we should conquer the disconnect between the humanities and the social sciences 

culture and the engineering and natural sciences culture. Mutual penetration between the two 

cultures can yield creative results in several industries, engineering sectors, and social sciences. If 

we conquer this two culture duality, as western countries and Japan have done in the 1950s-60s, 

we can vitalize open innovation through a convergence between the humanities and the social 

sciences and engineering and the natural sciences. (Stokes, 1997; Tushman & O'Reilly, 2007) 

 Second, patent trolls should be allowed and should be constructed by Korean universities, 

national labs, and domestic firms in Korea. (McDonough III, 2006; Risch, 2012) Patent trolling 

means that new technologies that are developed at universities and national labs can be 

compulsorily transferred to firms. In addition, every researcher in every national labs and 

professor in universities can find a few more chances to commercialize their technologies through 

patent trolling. If Intellectual Ventures has a few more chances to buy patents from Korean 

national labs and universities, which receive research funds from the Korean government, new 

technology commercialization will increase dramatically in Korea. We can find evidence for this 

from the case of the U.S. 

 Third, business model patent production and utilization should be encouraged. Business 

model patents are creative bridges between technology and the market. So, an increase of business 

model patents will mean that more technologies can meet new markets creatively (Calia, Guerrini, 

& Moura, 2007; Chesbrough, 2012; Zott & Amit, 2008). According to U.S. business model patent 

increasing trends, business models concretely connect technologies and markets. 
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3. My Research about Open Innovation from 2005 to 2014. 

 

First, I built up the dynamics of the open innovation model. We should understand the 

dynamics of open innovation if we really want to introduce this as an innovation strategy for firms 

or as an innovation policy for countries. So, I built up a model that starts from open innovation, 

and moves through to a complex adaptive system, and on to evolutionary change. (J. J. Yun & 

Cho, 2014) 

Second, I analyzed the role of entrepreneurs in the introduction of open innovation at the 

firm level. Entrepreneurship should be well defined and made up of roles in any strong future 

open innovation policies. 

Third, I formulated measurement methods for open innovation objectively. Open 

innovation in firms and nations should be measured objectively from the first if we are to 

introduce several open innovation policies and strategies. 

Fourth, I developed a business model by developing circles through which anybody can 

make connections between technology and the market by himself. I developed several new 

business model patents, among which there are six that have been registered, seven have already 

been introduced by firms and five have been used in new starts-up. (JinïHyo Joseph Yun & 

Mohan, 2012; J. J. Yun, Nadhiroh, & Jung, 2013) 

Fifth, I analyzed the open innovation effects within clusters and between clusters. Firms 

that belong to clusters should use a dynamic open innovation strategy according to the cluster 

situation. Nowadays, many firms are being founded in clusters. So, firms in clusters should 

introduce diverse and dynamic open innovation strategies according to cluster specific factors. 

(Brem & Tidd, 2012; Schlossstein & Yun, 2008; Jin Hyo Joseph Yun, Dominik, & Lee; JinȤhyo 

Joseph Yun, Park, Lim, & Hahm, 2010). 

Sixth, I set up a philosophical background for the open innovation model using ideas from 

Whitehead, Popper, Deluze and Taoism. From these, we can find out clues to increase open 

innovation attitudes among entrepreneurs and in the cultures of firms. 

Seventh, I set up a logical and mathematical base for open innovation using aspects of the 

prisonerôs dilemma and game theory. From these ideas, we can develop several simulation models 

and S.W. that can be applied to firms directly. We have to develop several SWs that can be used 

by firms to introduce open innovation strategies and open business models automatically. 



Asia Pacific Journal of INNOVATION AND ENTREPRENEURSHIP  12 

4. Next Research Topics and Mission to Increase Open Innovation 

 

First, we should develop Information Technology based open innovation strategy toolkits 

and business model developing toolkits. Even before this takes place, we should develop concrete 

open innovation effect analysis in a step by step manner. In the end, several SW toolkit will be 

introduced for open innovation strategies and for the development of business models. 

Second, open innovation strategies and logic can be introduced in the field of Artificial 

Intelligence and next generation computing. Next generation computing depends on new ways of 

learning using computers. I think that open innovation logic can provide a creative learning 

mechanism for artificial intelligence. Already, I have made a basic model, called the ñautonomous 

learning model for next generation computing and artificial intelligence, which is deduced from 

open innovation.ò 

Third, open innovation studies in economics, management, and policies should be 

increased on the global level in order to conquer the limits of capital and to introduce alternatives 

to the world economy. As a starting point, I have begun to organize the ñSociety of open 

innovation: technology, market, and complexityò and am preparing to publish the ñJournal of 

open innovation: technology, market, and complexityò with a lot of my fellow researchers and 

professors from more than 25 countries. 
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1. Introducti on 

 

The economic literature on the development of contemporary cities has focussed 

increasingly on innovation as the key driver to sustainable growth and competitiveness. The 

expansion of knowledge economy, globalisation and the growing global competitiveness has 

imparted the importance of creativity and innovation in the local economies (Scott, 2001; Baum et 

al., 2009; Carrillo et al., 2014). Hence the need to integrate creativity and innovation in the urban 

development model has been on the main agenda for sustainable growth, development and long-

term competitiveness of many contemporary cities (Marceau, 2008; Yigitcanlar & Teriman, 2014). 

Complex knowledge processes can be found at the root of every innovation (Peschl & Fundneider, 

2012); an innovation system is defined as a ñcollection of organizations, institutions and people 

that interact in the production and diffusion of new economically useful knowledgeò (Lundvall, 

1992, p.11). Several contemporary global economies are today experiencing a rapid shift from 

commodity-based economy to the innovation-driven knowledge-based economy.  

Innovation-led knowledge is accepted to be the most self-sustained and endogenous path 

of growth in the economy (Lopez-Ruiz et al., 2014). Romer (1986) suggests technological 

innovation as an endogenous factor in economic growth. Alfaro et al. (2011) demonstrate that 

technological innovation and knowledge are the divergent and endogenous factors in the 

contemporary development. The emergence of innovation and knowledge as an endogenous asset 

and drivers of growth has brought the human capital to the centre of the development, which is 

considered as the producer of economic value in the form of innovations (Florida, 2000; Landry, 

2000). People carry the formal and informal knowledge wherever they work and move (Marcaeu, 

2008). Policymakers all over the world have come to a consensus to a considerable extent over the 

Floridaôs (2002) concept of 3Tôsði.e., technology, talent, and toleranceðover which the success 

of the knowledge economy rests.  

Globalisation, at one hand, contributes to the fast and broad transmission of talent 

attributed by technological advancement and tolerance bringing positive benefits to the 

development, but also stands as a challenge for retaining the human capital. The global capital has 

a short horizon of expectation and is considered to be unattached and un-loyal to place 

(Friedmann, 2007). The capital, when it moves to a more favourable location, it leaves behind a 

degraded city that has lost its major economic base as well as sustainable endogenous 

development opportunities (Carrillo et al., 2014). One of the key challenges then is retaining 

knowledge or innovation workers providing vibrant social, cultural and environmental settingsða  
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place with a unique character (Carrillo, 2002) that can support a sense of identity and belongings 

(Zukin, 2010). In spite of all the velocities and vectors of the mobile economy, place still has a 

central role and it is a decisive factor in the long-term retainment of skilled professionals 

(Williamson & Roberts, 2010). Cities are, thus, investing on the planning and execution of 

policies prioritising the creation of strong place to attract and retain knowledge and innovation 

workers, aiming at the generation and transmission of innovation and knowledge (Van Winden, 

2010; Yigitcanlar et al., 2007). Place making has been considered as a critical factor for economic 

success (Pratt, 2002; Sheppard, 2002); spaces that aim to nurture creativity and innovation are 

designed in order to provide its human capital with a certain scale, accessibility to knowledge 

infrastructures and amenities, as well as a vibrant and viable urban life, ultimately promoting the 

creation of a sense of place (Kunzmann, 2004). This paved the way for the establishment of 

óurban knowledge and innovation spaces (UKISs)ô. UKISs can be defined as the locality or space 

that ñbases its ability to create wealth on its capacity to generate and leverage its knowledge 

capabilities through knowledge-based extended networks formed by enterprises and peopleò 

(Chatzkel, 2004, p.62).  

These new milieus for innovation workers are seen to be developing globally. Beyond the 

celebrated Silicon Valley in California, other global successful examples of UKISs include but 

not limited to Silicon Alley in New York, Silicon Roundabout in London, Orestad in Copenhagen, 

Brainport in Eindhoven, One-north in Singapore, 22@Barcelona, Australian Technology Park in 

Sydney, Parkville Knowledge Precinct in Melbourne, and Kelvin Grove Urban Village in 

Brisbane. Although such knowledge and innovation spaces, on the basis of their resource 

dependency, can either be located in the inner city or suburban or regional areas. The famous 

Silicon Valley is an example of suburban knowledge and innovation space development. 

However, the unique Silicon Valley formation taken place in Mountain View, California has 

triggered the inner city San Francisco knowledge and innovation activities mainly with the 

numerous start-up SMEs. In other words, even it is a suburban development Silicon Valley has 

been reaching its tentacles into downtown San Francisco and also infiltrating inner city Seattle. 

Due to the highly urban nature of innovation, this paper focuses on and keeps the discussion 

solely targeting UKISs that are spatially and strategically located in the central city areas, and 

excludes the ones that are located on the suburban, fringe and regional places. 

This paper aims to address the following central question: ñWhat are the concepts, 

conditions and contexts that contribute to the formation of UKISs?ò In order to address this 

question we followed three major steps. Firstly, after considering the breeding ground provided 

by the cities, the recent restructuring of cities by the integration of knowledge and exploring 
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economic, social, cultural and environmental value of knowledge-based urban development 

(KBUD) framework that provides the foundation for UKISs; the paper sheds light over the 

propagation of innovation and the emergence of UKISs by analysing the key concepts and 

characteristics that determine them. Secondly, this paper explores the conditions that contribute in 

shaping up the UKISs, which involve the policymaking, planning and implementation methods 

and processes leading to the lived space. For this analysis the study employs the 3Pôs approachð

i.e. policy, place, and people. This has been accomplished through outlining the discourse under 

the lens of each of these integral conditions and discussing the reciprocation between the three. 

Lastly, the paper focuses on the contexts that vary on the basis of scale, economic and knowledge 

foundations of each UKIS.  

 

2. Cities and Knowledge-Based Urban Development  

 

With the advent of 21st century, most of the world population has become urban residents. 

UN has estimated that, by 2050, about 70% of the worldôs population will be living in cities. 

Population has mostly concentrated on metropolitan areas, which can be regarded as the focal 

points of knowledge economy, because it is mainly in cities that the knowledge is produced, 

processed, exchanged and marketed (Van Winden, 2008). Urban areas and metropolitan 

geographies are the main nodes of flows and processes related to economic development and 

innovation, knowledge generation and diffusion, availability of human capital, infrastructure 

capital and organisation. Being the producer of most of the patents, these are regarded as the 

nationôs innovation hubs (Marceau, 2008). They are the economic centre of nation housing most 

of the firms that generate economic activities as well as the administrative centre for the public 

authorities that organise governance. The scale of the city, as compared to the state or the national 

level, mostly fits consummately within the frame of time and space allowing faster problem 

solving, room for policy experimentation and practical application of innovation. Cities, thus, 

provide both the urbanisation economies in scale and basic complementary assets that firms need 

for innovation (Marceau, 2008).  

In recent years, virtualisation of the world by the innovation and technology has 

diminished the need for displacement, changing cultural and social values, a trend towards urban 

minimalism, revaluation of commons, environmental care, and minimal individual material 

possessions have governed a shift from material-intensive civilisation to knowledge-intensive 

civilisation (Carrillo, 2004). With this shift, the restructuring of the cities has been variedly 

termed by the interchangeable nominations such as Ideopolis, Technopolis, and knowledge-based 
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clusters to the current concept of knowledge cityða city purposefully designed to nurture 

knowledge (Dvir & Pasher, 2004; Yigitcanlar, 2009; Yigitcanlar, 2014a). Hence, for cities aiming 

to expand their competitive edge, KBUD has become a popular urban policy approach (Lonnqvist 

et al., 2014).  

Literature asserts on various complementing dimensions of KBUD. Knight (1995) points 

out the KBUD phenomenon as an influential urban policy for the transformation of innovation 

and knowledge resources into local development in order to provide a sustainable development. 

Yigitcanlar (2011) permutes the overall perspective by bringing it under the four broad policy 

domains of KBUDði.e., economic, societal, spatial, and institutional development. He expresses 

KBUD as a development paradigm of the global knowledge economy era that aims to bring 

economic prosperity, socio-spatial order, environmental sustainability and good governance to the 

cities. Yigitcanlar and Lönnqvist (2013) summarise the KBUD as a policy that targets of building 

a óplaceô to form perfect climates for not only business but people, place, governance and the 

integration of all. Thus, these four developmental perspectives establish the four main pillars of 

KBUDði.e., economy, society, environment and governance (Yigitcanlar, 2014b). Making 

specialised placesði.e., UKISsðon the foundation of above four pillars of KBUD that 

concentrates on innovation and knowledge generation has become a priority for many cities that 

are competing in the global knowledge economy (Asheim, 2007). UKISs are considered as the 

óspatial nexusô for the generation and dissemination of knowledge in KBUD (Yigitcanlar et al., 

2008b).  

 

3. Cities and Innovation Spaces  

 

Innovation and technology are seen as the fundamental factors over which the success of 

the KBUD rests (Yigitcanlar et al., 2008a). In the contemporary knowledge economy, innovation 

is increasingly being manifesting itself in the form of open innovation. Chesbrough et al. (2006) 

defined open innovation as the use of purposive inflows and outflows of knowledge to accelerate 

the internal innovation and expanding the markets for external use of innovation, respectively. It 

involves tapping of the external resources to fuel the innovation within the company thus 

enhancing the porosity between the firms and its boundaries (Chesbrough, 2003). More and more 

firms are embracing the model of open innovation as their trajectory towards growth and have 

realised its potential in order to keep up with the pace of competition in the progressively dynamic 

marketplace. They are more open to experiments and out-sourcing. Moreover licensing 

agreements, collaborating arrangements and joint ventures are being encouraged to facilitate  
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profit from external R&D to support the internal resources. So much so, that this increasing 

permeability between a firm and its boundary led to the nomination of this era as the era of open 

innovation (Chesbrough, 2003). Many firmsðboth large and smallðhave launched dedicated 

websites and online communities accessible by all for open innovation and collaboration by 

inviting the fresh ideas and solutions from the external innovators for the research, scientific and 

business ideas (e.g., G-WIN by General Mills, Beiersodorf Pearlfinder, BASF Future finder, 

Clorox Connects, P&G connect and develop). The idea of social product development is also 

gaining ground (e.g., AkzoNobel innovation space, GEôs Ecomagination Challenge). Few firms 

have not only limited themselves to the invitation of the open ideas online but are encouraging 

face-to-face weekly discussion sessions open to all in the society to attend and contribute (e.g., 

Quirky). The connectedness lays in the heart of open innovation, as mentioned by Jeff Blairs, the 

senior director of Connected Innovation from General Mills. The upsurging of open innovation 

model that is based on connectedness calls the permeability and flexibility in the boundary. 

The emphasis over externally focussed organisational structure, the shift of role of the 

internal innovator from being the sole creator of the technology to the orchestrator organising the 

innovative bits from outside world to connect them with the internal bits affects the shaping up of 

social, cultural, and built environment. These environments that nurture creativity and innovation, 

value knowledge differ significantly from those that were developed for by commodity-based 

services and call for different development strategies and these different conditions need to be 

accounted for when formulating strategies (Knight, 1995). Such places are exchangeably termed 

as ótechnology hubô, óscience parkô, óinnovation parkô, ótechnology parkô, óknowledge hubô, 

óknowledge precinctô, óknowledge community precinctô and the like.  

UKISs are integrated centres of knowledge generation, learning, commercialisation and 

lifestyle that are created through a cooperative partnership of all tiers of government, research and 

education community, private sector operators, highly talented professionals and the public 

(Henry & Pinch, 2000). Such UKISs are seen as the places where citizenship undertakes a 

deliberate and systematic initiative for founding its development on the identification and 

sustainable balance of its shared value system (Carrillo, 2006). Investment over not only the 

economic development, but also on the communities; their social and human developments paves 

the path for sustainable communities which in turn contributes in the construction of a strong 

economic base for cities (Mort & Roan, 2003). Cities that evolve successfully generally 

demonstrate a capacity for innovation and mechanisms to absorb new knowledge and learn, which 

allow them to withstand negative external impacts and turn them into new opportunities for  
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growth (Hseih et al., 2014). Basically, UKISs comprise of knowledge- and technology-based 

enterprises, knowledge workers, research and development and educational institutions. At the 

management level, they are being guided by partnerships between governments, real estate 

developers, educational or research institutions, and new media companies (Yigitcanlar & Dur, 

2013).  

Though the UKISs vary at a considerable range on the basis of their scale but can be 

broadly typified from as small as buildings, then to the scale of districts or precincts and 

eventually acting together to the formation of global knowledge cities (Evans, 2009). As 

discussed above, the buildings and campuses of the firms form the first step of UKISs promoting 

open innovation. Apart from those mentioned above, the other examples falling in this category 

are the Google campuses; Qwiki, SoHo, New York; Square, San Francisco; Strijp-S in Eindhoven 

Pixar (California) and so on. These are characterised by major emphasis on innovative 

architectural design that represents life and has qualities that encourage interactive knowledge 

with defining elements like fluidity, transparency and porosity (Thrift, 2006). Acquiring 

comparatively a higher scale by agglomeration of firms, the second type is the innovation district 

that in itself ranges from as large as digital media city districts, technology and innovation hubs, 

corridors, to the emerging creative precincts and knowledge precincts. Examples are Silicon Fen 

(Cambridge), One-north Singapore (Singapore), Helsinki Digital Village (Finland), 

22@Barcelona (Barcelona), Sophia-Antipolis (France), Brainport (The Netherlands), and Hsinchu 

Science and Industrial Park (Taiwan). The campus-based science R&D and the creative precincts 

include examples like Queensland University of Technology Kelvin Grove Urban Village 

(Brisbane), Arabianranta (Helsinki), MaRs (Toronto) and so on. Recent reports suggest that 

Chattanooga, the next technology hub of the USA, and the downtown Los Angelesô Figueroa are 

also emerging as strong contender in this race. These are characterised by their knowledge base, 

significance of academic collaboration (R&D and educational activities), encouragement of 

knowledge flow, and mixed-use high-tech environment providing quality urban life (Yigitcanlar 

et al., 2008b). The global knowledge cities have taken the development of UKISs to the next level. 

The term consolidates the cities tagged as knowledge cities, innovation cities, creative cities and 

the smaller cities that function at global level like Berlin, Barcelona, Manchester, London, New 

York, Baltimore, Toronto, and cities or agglomerations at a scale lower than above but sharing the 

line of characteristics and functioning at global level as effectively as global cities such as Silicon 

Valley (California), Silicon Hills (Austin) and so on. Recent reports in the MIT Technology 

Review for 2014 revealed few new names picking up the pace in this race of innovation. To name 

few, Tech City (London), Paris-Saclay (France), Bangalore (India) that houses Wipro and Infosys,  
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Beijing (China) the home for Lenovo and Baidu, and Skolkovo Innovation City (Russia) are 

amongst the emerging centres for new UKISs in this category. These global cities are 

characterised by major emphasis on the global connections, development of hubs and links, an 

integrative approach to develop economic, social, cultural, built and natural environment that 

embraces technology and encourages urban diversity and cultural mix, and are based on 

urbanisation economies that make scale a significant factor (Carrillo, 2004; Van Winden, 2007; 

Yigitcanlar et al., 2008a). 

Most of such knowledge-based activities, however, generally cluster in areas with a rich 

base of scientific knowledge related to specific industriesði.e., knowledge-based industries that 

are cutting-edge industries such as biotechnology, ICT, advance manufacturing, creative 

industries and so on (Baptista, 1996). With the help of such clustering, firms benefit from the 

agglomeration of other knowledge-based industries and workers (Yigitcanlar, 2010). The 

diversification of economies have in fact led to the development of cities as a collective platform 

for such UKISs or ógathering places for clustersô (Crevoisier & Jeanneret, 2009). The 

geographical proximity is considered to be one of the main reasons for the knowledge spill over 

as stressed by the models of city growth (Romer, 1986; Lucas, 1988). The frequency of 

interaction with other people ensured by the geographical proximity within the city facilitates the 

process of knowledge spill over. Because of this proximity that makes the externalities generally 

large as compared to the regional areas, all the models predict that cities grow faster (Henderson 

et al., 2011). Breschi and Lissoni (2001) note that the ócluster effectô that arises from the 

agglomeration of firms in a certain areas improve the organisational learning in companies and 

accelerate the creation, accumulation and exchange of various types of specialised, tacit and 

specific knowledge. Eventually, these manifest into new product development, process 

improvements and innovation performance (Hu, 2008; Hu et al., 2013).  

Considering the fact that each of the UKIS differ considerably in terms of the dynamics 

shaping them, context, base and scale, the major underlying characteristics that define the 

contemporary UKISs can be summarised on the basis of the case studies, undertaken by 

Yigitcanlar and Dur (2013), as: 

¶  Centrality: Central areas of cities provide the most conducive environment to UKIS. In 

certain instances, this includes the dilapidated inner city areas close to the CBD being 

selected as the location, which has the benefits of the existing physical and social 

infrastructures (e.g., 22@Barcelona, Australian Technology Park).  
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¶  Connectivity: Efforts of establishing linkages and connections of UKISs with airports, 

universities and broader regional level knowledge projects are also undertaken to 

supplement the whole knowledge economy. The rampant use of science and technology 

to achieve a broad connectivity is an indispensable defining feature of UKISs (e.g., 

Orestad, Taipei 101). 

¶  Triple helix model and endogenous base: In spite of the varying levels of involvement, 

most of the UKISs are based on triple helix partnership, with government mostly taking 

an active role as initiator. Endogenous assets have been utilised for the development of 

UKISs. This way development benefits from the existing industry experiences, market 

connections, and strong academic and research skill base (e.g., Kelvin Grove Urban 

Village, Parkville Knowledge Precinct). 

¶  Knowledge and innovation workers: The talented worker base is considered as the main 

generator of knowledge and innovation activities and placed at the centre of development 

of all UKIS initiatives (e.g., Australian Technology Park, Brainport, One-north). 

¶  Urban diversity and tolerance: A substantial cultural mix of workforce defines UKISs. 

Diversity that exists among inhabitants creates interactions that generate innovation and 

new ideas, as it is a measure of system openness. Places that attract diversity on the basis 

of ethnicity, nationality, gender and sexual orientation are the places to have a tolerant 

environment, and it is easy for new talent to enter into, as these places have low barriers 

for attracting global talent (e.g., Arabianranta, Brainport, Orestad). 

¶  Quality social, cultural, natural and built environment: Major attention is paid in most 

UKISs on providing quality of place and life to attract and retain talent and investment 

(e.g., Arabianranta, Silicon Alley, Silicon Roundabout). 

 

4. Condition 

 

To design a successful UKIS, it is inevitable to analyse the conditions that nurtures them. 

Porter (1998) points out that such knowledge-based cluster cannot be ócreatedô, but are 

óstimulatedô by providing them the appropriate conditions. Planning, execution and sustenanceð

these three integral conditions to design and development are summated here as policy, place and 

people. The first condition of development, policy, that forms the base and the support for 

nurturing the foundation for knowledge and innovation; the second one, place and its design, 

manifests itself as the execution of the policy and the last integral condition, people, who sustain 

and óliveô the policy and design. These three together are, thus, the indispensable conditions to 

achieve the underlying objective of UKISs as the seed-bed and enclave for generation of 



Asia Pacific Journal of INNOVATION AND ENTREPRENEURSHIP  24 

innovation, an incubator for nurturing the transmission of knowledge to the workers and to act as 

a catalyst for transferring this knowledge to the regional economic development contributing to 

the overall development (Yigitcanlar, 2014a). 

 

4.1 óPolicyô and Urban Innovation Spaces 

 

In the absence of sound policies and a strategic vision to achieve them, it is very likely that 

the efforts to establish a successful UKIS are difficult to accomplish (Yigitcanlar et al., 2008b). 

An effective policy is one of the major conditions for developing a viable innovation space. The 

holistic vision is the incorporation of policies that by means of various strategies and plans strive 

to attract and retain the innovation workers and industries and empower them. Urban 

administrations, policymakers and planners are in need of new approaches to harness the 

considerable opportunities of KBUD for knowledge city transformations (Lonnqvist et al., 2014). 

The policies need to be addressed at various levels to make them favourable for UKISs. Policies 

for the development and management of urban innovation require an overall balance at four 

development domainsði.e., organisational, economic, social, and spatial domains to provide 

good governance, business, people, and spatial climates (Yigitcanlar et al., 2008a).  

¶  Organisational development domain for sound policy, as literature points out, aims for 

the good governance climate for stimulation of environment for successful innovation 

spaces. This rests on the platform of a number of factors such as the political and societal 

will that includes: the stability of and strong support from the leadership possessing a 

prescient vision for the development of UKIS; strategic vision and development plans 

aiming for long-term sustainability; facilitation of the diffusion of innovation in the form 

of technology and communication in the development of UKIS; proper integration and 

balance among all domains of UKIS at sectoral, horizontal and vertical levels; and triple 

helix model of partnership (Maynard, 2008; Van Winden, 2008; Yigitcanlar et al., 

2008b).  

¶  Economic development domain for sound policy aims for the good business climate for 

the firms as well as the whole community to stimulate an environment that promotes the 

free flow of ideas and solutions between all firms in a UKIS for tapping the resources 

(internal as well as external) to fuel the innovation. A good business climate should be 

based over the strong financial supports. Finance and funding is said to be the óoilô of the 

regional innovation machine. The strategies being adopted by the contemporary UKISs 

are provision of special incentives for the development of innovation-based businesses; 
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financial support and strong investments; joint ventures and collaborations; cooperation 

between the business and firms; creation of urban innovativeness engines; supporting 

R&D expenditure. The success of strategies for financial investment in contemporary 

UKISs also depicts that the government prefers to invest over and allow large number of 

start-up companies and SMEs as most of the innovation happen here as compared to the 

large multinational companies (Yigitcanlar & Dur, 2013). 

¶  Societal development domain of the policy aims to stimulate good people climate by 

providing social equity and inclusion achieved through strong social and human capitals, 

and diversity and independency and promoting connectedness. Humanising and 

democratising the innovation and knowledge such that it gets transmitted to all in the 

society equitably is the foundation over which this domain rests. This includes strategies 

aimed for: low-cost access to advanced information networks; wide online public 

information networks; investment in education; value creation for citizens; skills and 

knowledge development of citizens; assurance of knowledge society rights; effective 

public participation and collaboration in policymaking; research excellence; and access 

to multimedia web portal such as e-government and e-democracy.  

¶  Spatial development domain of the policy aims for stimulating a good spatial climate by 

providing quality of urban life and enhancing the connectivity and interaction within the 

UKIS and between UKISs and the city to allow for the transmission of knowledge and 

innovation from the spatial nexus to the overall veins of the city. The spatial strategic 

plans thus aim for: a location that has a proximity to the city; facilitates clustering and 

agglomeration; accessibility to knowledge infrastructures; mixed land use within the 

UKIS for encouraging life, work and play; low-cost housing affordability; low cost of 

living; less distance travel between work, home and play; sustainable environment.  

A balance and consensus need to be established between all these domains for the well-

integrated functioning and growth of UKIS that contributes to the overall knowledge economy. 

The strategic planning framework by integrating the economic, cultural and spatial value propels 

the innovation and knowledge in UKIS and then to the overall region. This framework establishes 

a foundation for the other integral conditionðplace in the innovation-based development.  

 

4.2 óPlaceô and Urban Innovation Spaces 

 

The quality of place plays a central role in peopleôs selection of the location where to live 

and contributes to their long-term retainment. This era of open innovation where the boundaries 
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are getting more porous calls for a relational and dynamic approach for the creation of place. 

Globalisation stands as another dominant factor that supplements the dynamic approach for 

defining the contemporary places. In the globalised knowledge economy, the characteristic that 

defines the place is rooted into its connections, what surrounds it, what formed it, what happened 

there (Lippard, 1997). Lippard points out that mobility and places co-exist simultaneously as 

places are always already hybrid anyway. They are the product of processes that extend well 

beyond their own confines. Place also has to be progressive and global in nature marked by 

openness and change (Massey, 1991). The process of globalisation thus contributes to the process 

of place making. As Cresswell (2004) concludes that place does not just exist, but powerful forces 

in society and continually socially constructs them. This social construction of quality of life and 

place is the major catalyst that lubricates the process of attraction and retainment of creative class 

(Florida, 2002). The innovative class is attracted to places where they can enjoy life (Castells, 

2000). So places have to sell themselves as an ideal location to live, work, play and invest (Kearns 

& Philo, 1993). Although there is no consensus about the ontology of place, generally it is 

recognised that the design of a space can facilitate the development of meaning and attachment to 

a location (Lefebvre & Nicholson-Smith, 1991; Relph, 1993), and is a necessary element for the 

development of a sense of place (Casey, 2001). Being set up in the dynamic context of globalised 

flows and processes, it is imperative to understand the characteristics of place in context with 

UKISs. Some of the major principles discussed in literature to nurture place in the specific case of 

UKISs can be summarised as permeability, flexibility, innovation enabling, sense of playfulness, 

and symbolism or branding (Pratt, 2002; Yigitcanlar et al., 2008; Peschl & Fundneider, 2012). 

¶  Permeability: The context presented by UKISs inspired by open innovation comprises 

the permeable places to allow the flow and exchange of innovation and knowledge 

processes and the tolerant population that has diverse roots and origin, yet the 

commonality lies in their yearning for the dynamic and vibrant lifestyle. The approach of 

creating places thus has to accommodate the flows and processes attached with open 

innovation in the contemporary mobile economy (Massey, 1994). This has led to the 

permeability of spaces by blurring of major urban functions and activitiesðliving, 

working, learning and playingðin the recent postmodern urban scene and the mixed-use 

environments of UKISs (Yigitcanlar et al., 2008b). Strijp-S in Eindhoven exemplifies the 

above by its transformation into a mixed-use complex of 3,000 dwellings, 5,000 jobs, 

and 30,000 m
2 

of commercial, cultural and leisure activities (Fernandez-Maldonando, 

2012). High level of connectivity for seamless and interlinked communication, not only 

at the level of business exchanges, but also at the cluster level, lays at the heart of such 
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UKISs. The design is intended to create permeable places that foster face-to-face 

interaction giving UKISs their social value and promoting connectivity. 

¶  Flexibility: For UKISs to stay progressive and global, flexibility is seen as a major 

determining virtue for accommodating the flows and processes and creating the sense of 

place (Pratt, 2002). UKISs by being flexible in nature provide an environment that 

accommodates the various knowledge bases and innovation workers coming from all 

parts of the world simultaneously. Few examples are trending concepts like hot desking, 

public shared workspaces or spaces that users are allowed to shape on their own thus 

allowing them to express their own individuality and thus bringing their local character 

creating a place for them (e.g., Qwiki, SoHo, New York; Square, San Francisco). 

¶  Innovation enabling: Literature has pointed out the need of creation of places that enable 

innovation. Innovation is based on those cognitive processes that goes far beyond the 

brain and extends to the physical, social and cultural environment. Environmental 

structures that we design or the places that we create are an extension of the cognitive 

processes giving birth to innovation, thus an integral part of the knowledge creation 

process (Peschl & Fundneider, 2012). Research-intensive innovation producers, 

universities and R&D institutes are at the core of such UKISs, where the learning value 

of knowledge and innovation is at central importance (Yigitcanlar et al., 2008b). The 

experiment-driven campus of Pixar (California) that has integration of spaces to 

demonstrate the ideas practically is an example that displays how the designed 

environments act as an extension to the cognitive processes. 

¶  Sense of playfulness: The sense of experimentation and playfulness with the daily 

routine of working and learning fuels the creativity and innovation. Learning and playing 

simultaneously are recognised key characteristics of the UKIS environment. Integration 

of experimental design features like digital water wall feature, memory paving and the 

sonic forest in Milla Digital at Zaragoza expresses the use of technology and innovation 

to allow the expression of sense of playfulness (Yigitcanlar et al., 2008b). The 

punctuation of spaces with casual designs for producing informal and playful work 

environment at Google has set up an example at its various campuses at Mountain View, 

California (Silicon Valley) by posing the playfulness as its design philosophy. Apart 

from sparking the creativity and innovation, this helps to bring the people together 

strengthening the connectivity and social interactions. 

¶  Symbolism (or branding): In the knowledge economy, symbolism attached to places by 

the branding and image making has become a basis for the competitiveness of UKISs 

(Yigitcanlar et al., 2008b) as people attach meaning to places and by making it 
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meaningful produce a place for themselves (Cresswell, 2004). One of the established 

examples is 22@Barcelona that has successfully symbolised the cities industrial past 

advertising it as a brand (Casellas & Pallares-Barbera, 2009). Symbolism brings together 

the various actors and stakeholders and also creates a design value or brand for UKISs by 

creating exclusive sense of place. 

The most successful of all UKIS cases display all these characteristics that set them up as 

an example for others (e.g., 22@Barcelona, Arabianranta, Brainport, Kelvin Grove Urban Village, 

One-north). Some of these characteristics are being executed and exemplified successfully by the 

firms and their innovation campuses at their scale that need to be further projected to be applied at 

the larger scale of UKIS for successfully replicating the sense of place. 

 

4.3 óPeopleô and Urban Innovation Spaces 

The people in terms of UKISs are the creative class or the knowledge or innovation 

workers and their familiesðforming the knowledge community. The rise of the creative class 

thesis shifted the focus on the people-climate rather than the business-climate in the urban 

development of regions (Florida, 2002). They are trusted to be shaping the performance of 

economies through their problem solving, life-long learning and innovative skills (Florida, 2005). 

There exists a strong relation between UKISs and their human capital. Hence acute efforts have 

been accentuated for the attraction and retainment of talent and investment for the determination 

of the long-term competitiveness of UKISs at both levelsði.e., economic as well as social 

(Rogerson, 1999). The citizens or people are considered as key towards defining the UKISs. It is 

imperative to understand the characteristics of the emerging class of innovation workers. 

Innovation workers inhibit few characteristics that make them distinct. They are (Carrillo, 2004): 

¶  Well-informed, participative, critical, and politically active;  

¶  Seek a better quality of life, have healthier habits and are less dependent on unnecessary 

consumption;  

¶  Culturally active and artistically expressive; 

¶  Display diversity and tolerance; 

¶  Better competency in human relations.  

The development of UKISs requires the empowerment of people in a variety of ways. As 

rightly put by Casey (1998), to live is to live locally, and know is to first of all know the place one 

is in. To be in place is to be in present, to be aware of the surroundings. The first step to develop 
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is to become aware. The role of the policies for UKISs should be such that all persons living in a 

city should be aware of the special nature of their urban innovation culture and also the cities 

knowledge culture as a whole, have access to its knowledge resources and have the option of 

developing their own talent (Smith, 1995), which will be the obvious result of know-how.  

Democratising needs to be done by developing various types of knowledge and making it 

accessible to all (Smith, 1995). Humanising can be done by integration of all three types of 

knowledgeði.e., analytical, synthetic and symbolic. The people in such UKISs could develop the 

capacity to create and share knowledge resulting in a social ecosystem of learning, which includes 

the ability to find meaning in activities and to engage competently with other people involved 

(Berkes, 2009). Moreover, public participation is widely accepted as the factor of social change 

and one that bring innovation. We need to improve participation by people in the normal 

functioning of our cities (Gonzalez et al., 2012). Such societies must be open giving all an equal 

opportunity for participation in the overall development. Thus, the empowerment of people can be 

inculcated by promoting awareness towards innovation and knowledge, democratising and 

humanising of knowledge and encouraging their participation. 

 

5. Context 

 

Although all UKISs display the common basic characteristics and the conditions for their 

development stay largely similar, each has a unique set of value and identity that shapes its design, 

which directly or indirectly is a by-product of the contexts in which the development of each 

UKIS has taken place. The context can be analysed on the basis of three major variable 

parametersði.e., scale of the city in which UKISs are developing, financial ownership that drives 

the development, knowledge base or the technological focus of UKISs. 

¶  Scale of the city: Internationally connected metropolitan areas that have large scale, 

developed and diversified economy, strong and diverse innovation and knowledge base 

and high quality of (urban) life are considered as main beneficiary of globalisation in 

knowledge economy. At policy level, the key challenge for such economies is to manage 

the growth. The major objective for growth management for such nations is dealing with 

the gentrification, the crowded processes resulting from the highly developed network 

and the environmental instability as well as rising cost of living in CBD, improving the 

quality of research and failure to invest in accessibility to city stands as other challenges 

(Van Winden, 2008). Creating an image or place-identity is also an essential objective 
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for achieving the long-term competitiveness. Comparatively, on the one hand, the cities 

with emerging knowledge economies cash on the positive factorsði.e., low living costs, 

specialised service offers, peculiar qualities of place by the assets present such as natural 

and cultural heritage, authentic architecture, and the sense of local community. On the 

other, the lack of physical space, qualified personnel and inadequate funding leads to the 

hindrance in the development path of providing efficient and effective infrastructure, 

properly developed hard infrastructures being reckoned as the major prerequisites of 

knowledge economy (Yigitcanlar et al., 2008a). Maximising the use of existing 

infrastructural resources can be a more feasible option in this case (Bulu et al., 2014). 

¶  Financial ownership: The development focus of the government for UIKSs varies from 

city to city. UKISs of the Asian cities have been receiving reasonable government funds 

(e.g., Hong Kongôs Teleport, Singaporeôs Intelligent Island). While their European and 

North American contemporaries are mostly developing as public-private partnership with 

varying influence of pubic authority (e.g., Californiaôs Silicon Valley, Massachusettsô 

Route 128, Helsinkiôs Arabianranta). Nonetheless, recently government funded UKISs 

are seen to be popping around the globe increasingly. Additionally, the property-led 

projects driven by real estate speculation aiming for rapid expansion, like in China, have 

resulted into a mass of unplanned spaces sprinkled with innovation in the form of only 

creative facades (Yigitcanlar, 2010). Thus, the financial drive and the focus of 

development affect the viability of UKISs. 

¶  Knowledge base: Innovation process of firms differs substantially between various 

industries and sectors whose activities require specific knowledge base (Asheim & 

Gertler, 2005; 2006). Conditions required for innovation vary greatly depending on the 

type of innovation whether it is science- or technology-based (Knight, 1995). Amongst 

these two types the science-based innovation demand a set of initial conditions, which 

are quite difficult to meet. Hence these tend to exist in relatively few places called the 

óislands of innovationô or ócentres of excellenceô as Knights puts them. The óotherô 

conditions were required by science and technology both kind of innovation and are 

relatively easier to attain. In recent years innovation has become one of the key factors of 

growth. Asheim (2007) classifies the knowledge bases as analytical (science-based), 

synthetic (engineering-based) and symbolic (art based). The technological focus may 

vary as basic research-based (Cambridge Science Park), applied research-based 

(Singapore Science Park), high-tech manufacturing-based UKISs (Hsinchu Technology 

District) or those that focus on the live-work-learn-play within the same development 

(Singaporeôs One-north or Brisbaneôs Kelvin Grove Urban Village) (Yigitcanlar, 2010). 
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6. Conclusion 

 

The expansion of knowledge economy, globalisation, and economic competitiveness has 

imparted importance of knowledge and innovation in local economies worldwide. As a result 

integrating knowledge generation and innovation considerations in urban planning and 

development processes has become an important agenda for establishing sustainable growth and 

long-term competitiveness of contemporary cities (Yigitcanlar & Lee, 2014). Literature highlights 

the important role of UKISs in the generation and dissemination of knowledge and innovation to 

sustain long-term competitiveness in the emerging knowledge economy of the globalised world. 

On the basis of literature review we have weighed and considered concepts, conditions and 

contexts that together form the UKIS. The concept of UKIS rests on KBUD framework for 

providing a nurturing social, cultural, economic, natural and built environment, which is 

characterised by its centrality, connectivity, coordination and that exhibits urban diversity and 

tolerance in the era of globalisation keeping people at the centre of its development by providing 

them the quality of óplaceô.  

The important question that stands as the major challenge for all the actors and 

stakeholders contributing in shaping up of the knowledge economy considering UKISs as the 

centre for innovation is that: What is the major factor that determines the success of UKISs? In 

other words, we seek to understand what makes thriving, viable and vibrant UKISs that sustain its 

people for long. The paper, hence, discourses by discussing that the success of any UKIS is 

synthesised to be depending on three basic underlying conditions that constitute them: policy, 

place and people. óPolicyô for UKISs, founded on KBUD framework of development, gives an 

equal weight to all the domains whether it is economic, social, organisational or spatial. óPlaceô is 

the second inevitable condition. For the creation of place UKISs are pioneering as they optimise 

the flows and processes of globalisation to their sustainability towards enhancing the generation 

and dissemination of innovation and knowledge by being permeable, flexible, innovation enabling, 

playful and symbolic. Finally we suggest that for the sustainability of UKISs, an appropriate 

synthesis and integration between the policy frameworks and design frameworks is required for 

the long-term competitive and sustainable development of UKISs recognising the central 

importance of the third indispensable condition for UKIS in the form of ópeopleô, who are the 

actual executor of the whole process. The well informed, participative, artistically expressive, 

tolerant and better competent people in UKIS seeks a higher quality of life and place, where there 

is humanising and democratising of knowledge and innovation. 
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Thus, the creation and sustenance of successful UKISs require a lot of attention at all 

levels from planning to execution to the management of lived places in such a way that they stay 

vibrant, viable, are able to develop a sense of place to the society giving the people a quality life, 

and thus act as the diffusor of innovation for the whole city. As stated earlier knowledge 

generated from UKISs should diffuse to the overall veins of the city. Therefore, they should no 

more act only as islands, but be at the centre of the whole network of innovation that runs through 

the whole city. Hence, a proper degree of balance and integration of both policy and design is a 

must in the development of each UKIS valuing the uniqueness and identity generated by the 

individual context. This is to say; each UKIS displays its own set of unique value system or 

context. Comparisons are possible and meaningful, once the capital system of each city is 

established and clearly referenced to its distinctive value base (Carrillo, 2002). For any sort of 

planning, analysis and development, it becomes necessary to understand in depth the uniqueness 

of each UKIS. 

Lastly, planning, designing and development of UKISs are relatively new but highly 

important research areas. Accordingly, we believe the following deliberationsðdriven from the 

literature on what could be done to build successful UKISs with the help of KBUD approachð

might worth considering: 

¶  Forming a good óbusiness climateô is central. A government-led support and initiation 

process is necessary as the initial driving force for knowledge-intensive investment and 

activities. Triple-helix model partnershipðsuch as public-private-academiaðis an ideal 

model for building UKISs. 

¶  Establishing a good ópeople climateô is critical. In forming the required conditions for 

UKISs development, a great value should be given to the innovation and knowledge 

generatorsðsuch as knowledge workers. Effective policies for facilitating both 

endogenous and exogenous talent-bases are needed. 

¶  Investing on a good óspatial climateô is vital. As UKIS is a highly urban phenomenon, 

prestigious central urban areas are ideal physical locations for the investment. Natural 

and built environments and quality of urban life to attract and retain talent and 

investment require a special attention. 

¶  Founding a good ógovernance climateô is fundamental. KBUD of UKISs requires 

effective and efficient governance and management practices. Such climate helps 

strategically planning UKISs and maintains the flow of generated added value from 

UKISs to the rest of the city and vice-versa. Especially, policymakers need to be aware 
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of the science and technology conditions operating in our globalised world today. There 

is increasing competition from other cities to attract investment and talent. 
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Abstract 

Many existing studies indicate that firms today are in the growing competition 

circumstances, so, although there are other large and small issues to be considered to conclude, 

collaborations in every corporate level are being regarded as essentials and a believed trend, not 

options any more. Nevertheless, most firms do not seem to have overcome the issues of Chasm, 

Death Valley, and Arrow's Information Paradox that deter their collaborations. We start this 

study with the questions on why collaborations between firms are so difficult and t, for what 

reasons are markets and technologies not likely to be connected. Firms, be they small or large, 

are more than often interconnected for their business, though it is quite uncertain how many times 

they might come into contact with. So the case of encounters between firms differs from the cases 

often dealt with in the game theory that say that it is always better to defect if the number of 

interactions between players is finite. According to much of the previous research, defection is not 

the only brilliant solution in the situation in which interactions between firms are not finite. That 

is, cooperation based on reciprocity and trust between firms can be suggested as their authentic 

solution to maximize their pies. Through the Prisoners' Dilemma and the Ultimatum game, we 

will reach rational open innovation strategies and business models through the deductive 

inference process. 
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1. Introduction  

 

As the knowledge-based economy develops, the amount of knowledge circulated rapidly 

increases, and thus, it is becoming necessary for firms to enlarge the use of external knowledge 

and technologies (Yun and Mohan, 2012; Yun, Won, and Jung, 2013) and for governments to 

arrange policies to bolster open innovation strategies among firms (Yun, 2010; Yun and Park, 

2012). Literature on strategic alliances, the virtual corporation, buyer-supplier collaborative 

relations, and technology collaboration continuously increases, which indicates the importance of 

external integration and outsourcing (Teece, Pisano, and Shuen, 1997). 

Earlier, Henry W. Chesbrough had tried to explain such patterns of corporate activities 

with the colossal concept of open innovation (Kim, 2009). Summing up the issues above, aside 

from big companies such as IBM, 3M, and Intel (Chesbrough, 2003), small companies should 

take open innovation strategies as essential for their survival rather than as merely an option 

(Laursen and Salter, 2006; Van de Vrande, 2009; Yun and Jung, 2013; Yun and Mohan, 2012; 

Yun and Park, 2012). As knowledge-based society progresses, the necessity of open innovation 

strategies continues to grow along with such issues as technology transfer and industry-university 

collaboration. However, the fact that Arrowôs information paradox (Arrow, 1962; Dosi, Malerba, 

Ramello, and Silva, 2006), which refers to the discordance existing between technology 

demanders and suppliers, chasm (Levinthal and Rerup, 2006; Moore, 2002; Shove, 1998; Sroufe, 

Curkovic, Montabon, and Melnyk, 2000), which refers to the incomplete transfer of technologies 

to markets, and death valley (Auerswald and Branscomb, 2003; Moran, 2007; Rai, Reichman, 

Uhlir, and Crossman, 2008), which refers to large gaps between technologies and markets, are not 

overcome proves that many technologies are still ineffectively connected to markets. 

Therefore, in the present study, a logical analysis of questions in a number of existing 

studies about the prisonerôs dilemma situation related to fundamental dilemmas parties in 

interactions face and inclusive answers to the issues of the logical analysis will be obtained with a 

conclusion that can be reached through social experiments and deductive inference methods. The 

main research questions include what are the reasons for the inactive cooperation between 

businesses and the difficulties in overcoming Arrowôs information paradox in the real world 

despite that movement for activation of open innovations have been aggressively made? 



Volume 8 No.1 2014 41 

 

2. Literature Review of the Prisonersô Dilemma 

The prisonerôs dilemma game directly shows that in situations in which defection is 

rewarded more, the players cannot go toward Pareto optimality. In general, players in the 

prisonerôs dilemma game can select one of two optionsðhere, cooperation and defectionðas 

shown in [Figure 1]. However, upon careful review, it can be seen that each player is always 

rewarded more when he selects defection no matter what strategies the other party selects. 

Eventually, T>R>P>S becomes valid and the results of one-shot games will always be (P, P). 

Meanwhile, the relational expression (T, R, P, S = 5, 3, 1, 0) is frequently used in many game 

theory studies (Press and Dyson, 2012), so does our study. 

 

 

[Figure 1] Description of the Prisonerôs Dilemma Game 

 

The research frame of the prisonerôs dilemma, which is very often referred to in game 

theory, was able to get much attention because of some similarities with the issues handling the 

evolution of the cooperation (Axelrod and Dion, 1988; Axelrod and Hamilton, 1981; May, 1987; 

Milinski, 1987; Nowak, 2006; Nowak and May, 1992; Nowak and Sigmund, 1990; Nowak and 

Sigmund, 1993; Kendall, Yao, and Chong, 2007). The technology transactions between firms that 

are to be dealt with in the present study or the issues of cooperation surrounding the transactions 

are also quite similar to the prisonerôs dilemma situation. That is, although two firms can enjoy 

win-win situations in the long-term perspectives, if they take open innovation strategies in the 

relevant technology transactions, both firms may try to get a free ride on the more active technical 

cooperation of the other party while taking passive positions in mutual technical cooperation. 

In line with this, open innovation that encompasses the concept of cooperation between 

firms should be reviewed today. Open innovation, which is regarded as a new paradigm in 
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relationships between firms is a concept proposed by Chesbrough, H. W. (Chesbrough, 2003; 

Chesbrough, Vanhaverbeke, and West, 2006) that refers to achieving product or process 

innovation or forming or discovering new markets by making use of internal or external 

knowledge or technologies of a firm (Yun and Ryu, 2009; Yun, Ryu, and Jung, 2013). That is, 

open innovation basically entails bi-directionality. One of the two directions is inflow type or 

outside-in open innovation, which means to bring knowledge and technologies from the outside of 

a firm to the inside of the firm to lead to new product or new process innovation and the other 

direction is outflow type or inside-out open innovation, which means to transfer unused 

technologies or products of the firm or internal assets that could not be connected to the market to 

the outside of the firm to create new revenues (Yun and Jung, 2013). As such, regardless of its 

types, open innovation of a firm can be said to begin from the formation of relationships with 

other  firms and the argument of many scholars that the performance of a firm can be greatly 

affected by its relationships or strategic networks with many other firms surrounding the relevant 

firm and the unique knowledge or resources between firms inherent in the networks (Dyer and 

Hatch, 2006; Dyer and Singh, 1998; Zaheer, Gulati, and Nohria, 2000) can be also said to be 

related to the formation of relationships with other firms. 

The present study is to establish theoretical bases for complex systems that cannot be 

easily obtained from social experiments and is ultimately to be developed with agent-based 

modeling simulation studies later. In line with this, in 1971, James M. Sakoda analyzed 

interactions between groups using the checkerboard model simulation technique, which is based 

on the cellular automata model that is similar to the agent-based modeling technique (Sakoda, 

1971). This study set up two different groups on a checkerboard (likened to virtual society) and 

gave only simple rules of behavior, such as the kinds of force to push or pull each other to the 

agents to approach the analysis of the pattern dynamics of situations in which mutual suspicion 

and segregation occur and the social phenomena found from social climbers, social workers, and 

boy-girl couples using simulation techniques. Other studies that addressed the dynamics of social 

acts occurring between agents through simulation studies include a study in 1992 conducted by 

Martin A. Nowak and Robert M. May (Nowak and May, 1992). 

Studies of game theories in traditional economics have relied on dyadic interactions 

between two agents and their rationality for a long time. However, in fact, many cases can be 

frequently identified in which not only more than two agents are involved but also most of them 

are not that ñrationalò as frequently assumed in economics. Based on the agent-based simulation 

technique ñDilemmaò, Miklos N. Szilagyi reflected situations in which agents are not required to 

be necessarily rational and multi-agentsô interactions to present a more developmental study 
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direction. In his study, he additionally specified environmental sizes, reward/penalty functions, 

learning rules, agentsô personalities, and initial conditions (Szilagyi, 2003). In particular, the fact 

that the results of Nowak and Mayôs simulation study obtained by reflecting agentsô greedy 

personalities are quite similar to the results of a study conducted by Szilagyi in 2003 should be 

noted. The left side of [Figure 2] shows the results of Szilagyi (2003) in which the part where 

cooperation occurred is expressed in black. The figure on the right side shows the results of 

Nowak and May (1992) in which the blue and green areas show the current distribution of 

cooperators. The results of the two studies show that the shapes of decentralized cooperation 

appear stable in fractal forms on two-dimensional planes and the shapes quite similar to each 

other are shown to be impressive. 

 

 

[Figure 2] Left ) Szilagyi (2003); Right) Nowak and May (1992) 

 

3.  Open Innovation in the Prisonerôs Dilemma 

[Figure 3] shows the payoff matrix of firms A and B according to their open and closed 

innovation strategies. Value q is defined to indicate the size of common knowledge when both 

firms A and B choose open innovation strategies and is set as 0.5. In addition, value r implies the 

value of the advantage of technical monopoly that will be lost by a firm if it selects open 

innovation strategies when the competing firm selects closed innovation strategies (Porter, 1985) 

and is set as 0.2. Moreover, as additional variables to note,  and  were considered where  

is the cost to a firm, j that is required for combining firm iôs knowledge with his own, and  is a 

variable describing synergetic benefits to a firm j, arising from the combination of firm iôs 
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knowledge with his own. It is assumed that the payoffs A and B, which each firm earns by 

participating in the game, are set to 1 equally. This logic of the payoff matrix originates in the 

idea that the ñloss of monopolistic profitsò is larger than the loss brought about by ñcommodity 

trapsò in the short run. Therefore, although the cases where both firms select ñOpenò are the most 

desirable in terms of payoffs of both firms, individual firms select ñClosedò, which is a closed 

innovation strategy as their best strategy and eventually, the result converges on (Closed, Closed) 

of firms A and B, which is a Nash equilibrium below Pareto optimality. Hence, with this structure, 

the prisonerôs dilemma game is quite proper as a research frame (Axelrod and Hamilton, 1981) 

and embodies well the problems of achieving mutual cooperation (Rapoport, 1965) here in (Open, 

Open). 

 

 

Firm B 

Open Closed 

Firm A 

Open 
A+B-q- +  

B+A-q- +  

A-r 

B+A- +  

Closed 
A+B- +  

B-r 

A 

B 

 

[Figure 3] A Short-term Prisonerôs Dilemma Game of Two Firms 

q = the amount lost by common knowledge sharing of the two firms 

r = the value loss of the advantage of technical monopoly  

 = a cost to a firm j that is required for combining iôs knowledge with its own 

 = a synergy benefit to a firm j, arising from the combination of iôs knowledge with its own 

 

As such, selecting ñClosedò is always better than selecting ñOpenò at least in the one-shot 

prisonerôs dilemma, which is why companies today face Arrowôs information paradox. In 

business environments, however, companies in the same or different industries are often 

connected to each other for their business, so they are very likely to meet repeatedly, given they 

would not go bankrupt. It is thus the iterated prisonerôs dilemma that is to be applied on this work 

as the research methodology. By the way, no one can guess in advance how many interactions 

with the same business partner would continue, so unlike in the one-shot game, defection cannot 

Nash 

Equili

brium 

Pareto Optimality 

 

 

 

 



Volume 8 No.1 2014 45 

 

be the only stable solution anymore, especially when the probability that companies meet again in 

the future is high (Axelrod 1986). In addition, with the probability in a high level, cooperation 

based on reciprocity can thrive even in the grim noncooperative world (Axelrod and Hamilton, 

1981). 

There are many studies that support this studyôs basic assumption that if firms use open 

innovation strategies based on the repetitiveness and reciprocity of interactions between firms as 

such; they can get out of Nash equilibrium based on short-term perspectives to go toward Pareto 

optimality. Robert M. Axelrod and William D. Hamilton who have conducted studies regarding 

cooperation for a long time mentioned repetitiveness and reciprocity as indispensable requisites 

for mutual cooperation to be continuously maintained (Axelrod and Hamilton, 1981). Meanwhile, 

reciprocity is divided into direct reciprocity (Axelrod and Hamilton, 1981; Nowak, May, and 

Sigmund, 1995; Trivers, 1971) and indirect reciprocity. In particular, if agents have opportunities 

to gain reputation in situations of the latter, cooperation can be developed effectively even in 

relationships among multiple agents unlike the results of previous studies (Alexander, 1987; Cave, 

1984; Joshi, 1987; Leimar and Hammerstein, 2001; Lotem, 1999; Nowak and Sigmund, 1998; 

Taylor, 1976; Wedekind and Milinski, 2000). That is, the possibility of the successful formation 

of cooperation between firms or firmsô open innovation in todayôs situation in which numerous 

firms exist in the world of business means that even those firms that have been caught in a trap of 

short-term interactions, such as Arrowôs information paradox can reach the way toward Pareto 

optimality. 

In line with this, there is a study that revealed the correlation between whether payoffs are 

discounted along with the repeated use of strategies to enhance reciprocity with the other party 

and the maintenance of cooperation. In particular, this study presented the possibility of follow-up 

studies to find out elements that make low discount rates that are essential elements for the 

promotion of cooperation (Stephens, McLinn, and Stevens, 2002). Given this, there are many 

studies that emphasized altruistic punishments of defectors as an essential requirement for the 

evolution of cooperation (Boyd, Gintis, Bowles, and Richerson, 2003; Fehr and Fischbacher 

2003; Fehr and Gächter, 2002; Kuhn and Moresi, 1995). However, this case is accompanied by 

the issue of who will punish defectors or free riders, that is, who will bear social/monetary costs. 

 

4.  Literature Review of the Ultimatum Game 

The main idea of the research is also strongly related to the ultimatum game. The 

ultimatum game commonly refers to situations in which one of two agents becomes a proponent 
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and the other becomes a responder and a determined amount of money or a given value is divided 

based on the proponentsô propositions. [Figure 4] describes a situation in which Player A and 

Player B play in an ultimatum game with T as the amount of money. Player A may propose t (0 Ò 

t Ò T) to Player B. The essence of this game is that although Players A and B will have T-t, t if 

Player B accepts Player Aôs proposal, none of them can have the given value if Player B refuses 

Player Aôs proposal.  

 

[Figure 4] Description of the Ultimatum Game 

 

According to traditional game theory studies, subgame perfect Nash equilibrium will be 

achieved in ultimatum games if the proponent proposes the smallest amount that can be proposed 

and the responder always accepts the proposal regardless of the size of the amount. However, on 

reviewing the results of social experiments of ultimatum games that have been actively conducted 

over the last 30 years, it can be seen that the assumption of ñrationalò agents is quite contrary to 

the cases actually observed in the real world (Chang, Levinboim, and Maheswaran, 2012; Güth, 

Schmittberger, and Schwarze, 1982; Halko and Seppälä, 2006). In particular, proposed amounts 

smaller by 25% or more compared to the share of the proponent were refused very frequently 

(Güth, Schmittberger, and Schwarze, 1982) and literature studies indicated that because people 

had their own criteria for fair proposals that may be accepted, proposed amounts below the 

criteria were quite likely to be refused (Henrich, 2000; Oosterbeek, Sloof, and Van De Kuilen, 

2004). 

In line with this, there are several theories mentioned to explain this situation. One of the 

most frequently mentioned theories is agentsô bounded rationality. This theory indicates that those 

agents that participate in games need sufficient time to derive the solution of subgame perfect 

Nash equilibrium presented by game theories in situations of strategic games with the other party 



Volume 8 No.1 2014 47 

 

or actual bounds exist in their logic (Brenner and Vriend, 2006). Another explanation is that when 

agents cooperate with the other party, they are compensated by neurophysiological processes 

(Rilling, Gutman, Zeh, Pagnoni, Berns, and Kilts, 2002; Zak, Stanton, and Ahmadi, 2007) and 

accordingly, neuroeconomists argue that studies of strategic interactions considering various 

neurologic conditions inherent in biological humans are necessary (Sanfey, 2007; Sanfey, Rilling, 

Aronson, Nystrom, and Cohen, 2003). However, this also varies among cultural areas. People in 

the tribes of Machiguenga Indians in the Amazon in Peru do not show any tendency toward 

fairness that frequently appears in Western society (Henrich, 2000). In addition, there are opinions 

that are a little distant from established opinions but cannot be overlooked, which indicates that it 

cannot be concluded that the strategies of agents who respond to social experiments appear based 

on limited rationality because individual strategic spaces can be other equilibrium strategies given 

that strategic spaces available in the real world are so complicated and huge. 

As with cases in ultimatum games wherein transactions between proponents and 

responders become completely meaningless when responders refuse proponentsô proposals, in the 

case of technology transfer transactions between technology demanders and suppliers, 

technologies cannot be effectively transferred if technology demanders and suppliers judge the 

values of relevant technologies much differently from each other. That is, it can be seen that 

fundamental problems surrounding technology transfers in reality are associated with typical 

ultimatum games.  

5. Open Innovation in the Ultimatum Game 

The ultimatum games were played by 84 students in 5 departments in a business start-up 

seminar class at Keimyung University, Korea in December 2012 and by 50 students in a single 

department of the Graduate School of Daegu Gyeongbuk Institute of Science & Technology 

(DGIST, Korea) in May 2013. The 84 students of Keimyung University were divided into 2-

person teams and each team was instructed to share 10 points between the 2 team members. That 

is, 1 member took the role of a proponent and the other member took the role of deciding whether 

to accept the proponentôs proposal. 

According to the results of the experiment, proponents on 8 teams proposed 1ï3 points and 

6 teams out of the 8 teams of responders accepted the proposals, while those of the remaining 2 

teams refused the proposals so that none of the proponents and responders obtained any score. 

The proponents of 27 teams out of the 42 teams proposed 5 points and 26 teams out of the 27 

teams successfully shared the scores while the responder of the remaining team did not accept the 
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proponentôs proposal despite the fact that the proponent proposed 5 points. Among the remaining 

7 teams, 4 points were proposed in 3 teams and the responders of 2 teams except for 1 team 

refused the proposal in that the proposed score was not half. The proponents of the remaining 4 

teams proposed 6 points and all the responders accepted the proposals. 

 

 

[Figure 5] Ultimatum games with the Keimyung University students 

 

The 50 graduate school students of DGIST were also divided into 2-person teams and 

instructed to share 10 points. Unlike the experiment with the Keimyung University students, 

information that the students would play the game 2 times in total with a change in the roles of the 

proponent and the responder was given to the students before they played the game (in fact, the 

game was played only once). According to the results of the experiment, the proponents of 11 

teams proposed 5 points and the responders accepted. Interestingly, the proponents of 7 teams 

among the remaining 14 teams proposed 1 point and the proponents of the other 7 teams proposed 

9 points. As expected, all the responders of the latter teams accepted the proposals and very 

interestingly, the responders of 5 teamsðexcept for 2 teams out of the former teamsðaccepted 

the proposals. Through interviews with the experimental subjects, it could be seen that the reason 

behind the acceptance of the proposals despite the fact that 1 point was proposed was that the 

experimental subjects knew each other very well and that they knew in advance that the game 

would be repeated (the second game).  
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[Figure 6] Ultimatum games with the DGIST students 

 

To sum up, the proponentsô average score of Keimyung University was about 4.4 and the 

proponentsô average score of DGIST was 5. 

 

6. Discussions on Research Questions 

 

We earlier stated the two main research questions: 1) What are the reasons for the inactive 

cooperation between companies? 2) Why is it so difficult to overcome the Arrowôs Information 

paradox? Fundamentally, the two research questions are not different, but intertwined in their 

nature. Summing up the literature review and the additional issues addressed through this study 

including the social experiments with 134 students, companies are often stuck in short-term 

Prisonerôs Dilemma in that they are uncertain over how many additional encounters they could 

have after their first business contract, making harder their assessment of their business partners, 

and finally leading them up to short-term optimal choices, ñClosed Innovationò strategies. The 

recursive patterns in such technology transfer transactions between firms reinforce firmsô short-

sighted beliefs on their relationships, throwing them down to the trap of short-term Prisonerôs 

Dilemma. 

 The certain thing is that firms in transactions do not know how many encounters they 

would have in the future, which is the situation to be modelled with the iterated Prisonerôs 

Dilemma perspective. In this case, óDefectionô is not the clever choice to firms any longer. Rather, 

with the probability that firms meet later again high enough, they might have to choose Open 
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Innovation strategies with reciprocity- or trust-based cooperation, which was also indicated in 

Axelrod & Hamiltonôs monumental research in 1981. 

Meanwhile, this study has some limitations. The sample size used in the experiments we 

had performed was small. We need to later collect more participants with real monetary benefits. 

We acknowledge that just score-dividing games fail to fully induce the subjects to the gameplays, 

which should be adjusted in the following developments. 

 

7. Open Innovation in Complexity and Conclusion 

 

The experiment with the Keimyung University students was a one-shot game, and thus the 

students would not fear possible revenge for their ruthless propositions. In other words, they 

played the game with no considerations for later transactions. Unlike the Keimyung University 

case, the experiment with the DGIST students shows the importance of the continuity of 

transactions. It turned out that the proponents proposed higher scores (5 in average) than the 

counterparts of the Keimyung University did (4.4 in average). Although the difference is not that 

larger than expected, we carefully guess that it lays in the size of samples and besides, the DGIST 

experiment even shows the possibility of high generosity in the first gameplay, which we believe 

was possible with the additional transaction condition. Also, the responders in the DGIST 

experiment accept even 1-score proposals at higher frequency comparing to the Keimyung 

University experiment.  

The two experiments eventually imply that in cases in which agents in games know each 

other and the possibility of meeting again (repetitiveness and reciprocity) is high, the tendency to 

recognize the other partyôs value completely and share corresponding scores with the other party 

is high. In the case of technology suppliers and demanders in technology transfer transactions as 

well, technology transactions would be greatly activated if the possibility of additional 

transactions between parties is high while Nash equilibrium will not be overcome as shown in 

Figure 3 if the possibility of additional transactions and mutual trust are low enough. 

The fact that if meetings between interacting agents are continued with a high probability 

(high repetitiveness), the agents should be quite likely to cooperate with each other during 

gameplays has already been established in many studies (Andreoni and Miller, 1993; Gächter and 

Falk, 2002). Although the payoff matrix in Figure 3 was made under the assumption that the ñloss 

of monopolistic profitsò will be larger than the loss brought about by ñcommodity trapsò in the 

short run (T>R>P>S) when firms selected open innovation strategies, as the amount of knowledge 
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increases over time so that the speed of commodity obsolescence increases, the losses suffered by 

firms will increase rapidly. This studyôs position is that, if so, when seen from our long-term 

viewpoint, implementing open innovation strategies for win-win situations with other firms will 

be eventually more advantageous for firms, that is Rô>Tô>P>S. In other words, this study regards 

that, in open innovation activities related to technology transactions among firms, research 

institutes, and universities, the repetition of mutual meetings between the parties and the 

enhancement of reciprocity and trust that will enable responding with knowledge of information 

on the other partyôs technologies will promote diverse open innovation activities, including 

technology transactions. In addition, the existence of business models that connect technology 

demands with technology supplies will act as another important factor that has critical effects on 

the activation of technology transactions. In the prisonerôs dilemma and ultimatum games, when a 

firm is in a situation of technology transactions with another firm, the firm is always placed in a 

situation of complex systems. To analyze this situation, we will later conduct simulation studies 

through NetLogo and Vensim programming SW. If the simulation studies are conducted based on 

the theoretical designs discussed through this study, we believe that the number of interactions 

between agents would increase so that the ratios between cooperators and noncooperators 

continuously changes to form stable shapes, such as fractals in game spaces. If such shapes 

converge on a certain pattern, the relevant strategies could be considered territorially stable, and 

we will try to find out those open innovation strategies or business models to facilitate the 

cooperation. 

To add to this, rather than being expected to reflect or predict real situations accurately, 

this theory building study and simulation studies to be performed are expected to enable at least 

obtaining a comprehensive insight into the interaction phenomena in society including corporate 

environments that have not been explained in previous studies and the conditions for the 

formation of centralized or decentralized cooperation populations through the phenomena 

expressed in the game field assumed in this paperðin particular, critical values of major variables, 

such as the initial cooperator ratio necessary to reach the level of stable cooperation, the number 

of interactions between parties, the relevant amount of knowledge, the circulating speed of those 

knowledge, and etc. Ultimately, the governmentôs policies and firmsô strategic implications that 

would enable firms to develop from the Nash equilibrium that results from their short-term 

perspectives to long-term Pareto optimality should also be major outcomes that could be obtained 

from these studies. 
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Abstract 

The modern knowledge based Micro Small and Medium Enterprises (MSMEs) are the 

commercial manifestation of Innovations. The world is witnessing a plethora of successful 

Techno-enterprises driven by innovation. The society is gradually transforming itself to a 

knowledge based society. Thus, there is a continued emphasis on Innovations. Innovations are 

results of intensive R&D and even sometimes borne out of necessities. The Innovators are though 

proficient in their domain, they lack the necessary co-ordinates for converting the Ideas & 

Innovations to commercial enterprises. They need hand holding and mentoring support at every 

stage, be it for finance, be it for market linkage or be it for up-scaling. India has declared the 

decade of 2011-2020 as the decade of Innovation. There are efforts from the Government, the 

business community and the Institutions engaged in innovation promotions that have rolled out 

plans and programs for nurturing innovation. The Innovation Eco-system broadly comprises of 

the Infrastructure eco-system and financing eco-system. The current work reflects on the 

innovation eco-system as it exists in India. The work also has attempted to ascertain the causes 

for the low conversion of ideas to enterprises despite the presence of a robust institutional 

framework. The propositions found after the survey have been analyzed and it has suggested 

introduction of a specialized default compensation mechanism to cover the risks of financing 

innovations in the form of óInnovation Credit Guaranteeô (ICG). The paper suggests that the ICG 

could supplement innovation financing in the country and could be one way forward for further 

improving the innovation commercialization.  
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1. Introd uction 

Innovation, world over, is recognized as a key driver of long-term economic growth and 

competitiveness. Innovation plays a crucial role in enhancing productivity and developing better 

quality products and services. It augurs well for diversifying economies and markets. 

Undoubtedly the capability to innovate and to bring innovation successfully to market will be a 

crucial determinant of the global competitiveness of nations over the coming decade (OECD, 

2007). Martín-de Castro et al. (2013) opine that ódeveloping successful technological innovations 

is essential for creating and sustaining an organizationôs competitive advantageô. According to 

emplinerov§ (2010), óthe expenditures on research, development and introduction of innovations 

are the determining characteristics for gaining a dominant part of the marketô. Thus, it can be 

said that Innovation is one of the key determinants of competitiveness. Innovation relates not 

only to new scientific and technological breakthroughs, it also may involve innovation in 

processes. It may involve adding new dimensions in doing business, new ways of looking at 

markets and may be new ways of managing the systems and processes. In other words, within a 

business, the Business Process Re-engineering (BPR) could also be classified as an innovation 

towards improving productivity, optimizing resource allocations and maximizing the outcomes.   

As regards a typical product innovation or a Technological Innovation System is 

concerned, the same is considered to consist of three distinct phases. These broad segments entail 

and capture the whole journey of an idea from human "mind" to "market" (m2m). Typically, the 

initial ideation phase is called the "Birth Phase", where commercially viable ideas get converted 

into a workable prototype / process. This phase is followed by the next phase which is referred as 

the "Survival Phase" where up-scaling of the prototype to a more stable and doable is attempted. 

Typically, this stage is characterized by setting up of a pilot plant and is usually the pre-

commercial stage. The last phase is referred to as the "Growth Phase" where-in, based on the 

results of the pilot production stage, the full scale commercialization is attempted to complete the 

cycle.   

World over, the Micro, Small & Medium Enterprises [MSMEs] are believed to be the 

nursery of innovation. The new Innovations take shape in the form of MSMEs. New innovations 

are more likely to take shape in MSMEs which are known to be more adaptive and receptive to 

changes. Like everywhere in the world, in India too, the MSMEs have been playing a pivotal role 

in the overall growth of industrial economy. In recent years, the MSME sector has consistently 

registered higher growth rate compared to the overall industrial sector. Another important aspect 

of the need for MSMEs to be continuously innovative is the issue of survival and competing with 
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large and global enterprises. The MSMEs are known to be more adaptable and receptive to 

changes. Hence, they need to adopt innovative approaches in their working to remain competitive 

in various spheres such as business processes, product / service development, technology etc. 

They have to continuously find new ways of handling external environment to compete with large 

enterprises both nationally and globally. Coupled with agility, tenacity and dynamism, the MSME 

sector has exhibited the necessary survival traits by being innovative and being adaptable that was 

necessary to survive and compete in the recent economic downturn. To remain competitive, to 

remain in business and to remain profitable, perhaps the only option available to the MSMEs is 

óinnovationô that can define the continued sustainability of the MSME sector. Innovation is the 

single most important factor that could lend competitiveness to the MSME landscape.  

Besides the field of product innovation including dimensions of technological innovations, 

it is very important for MSMEs to achieve process innovations. More importantly, cost being a 

defining differentiator, continuous improvements and versions of existing products to gain and 

maintain technological momentum are important aspects of being in business profitably.  

Finance is the life blood of any undertaking. For sustaining the process of innovation 

commercialization, the role of appropriate financing is extremely important. Usually, MSMEs 

receive policy attention as regards to financing. However, the innovations, which are at the 

beginning of the spectrum of technology based MSMEs are also equally important for substantial 

value addition in the economy. Given the importance of innovation, the current work endeavors to 

examine the current financing eco-system for financing innovation commercialization and ways 

forward for bettering the same. 

The work has been presented in seven major sections. The first section enumerates the 

Objectives and methodology. The second section deals with the challenges before innovation 

while the third section attempts an overview of the financing eco-system. The next section 

explores the infrastructure eco-system as it exists in India and the following section draws on the 

performance of some of the innovation enablers.  The recent innovation financing measures are 

described in the sixth section. A survey has been resorted to in order to collate the views of 

innovation financing practitioners to ascertain the gaps in the eco-system. The survey results have 

been presented in seventh section followed by conclusion and recommendations. 

2. Objective & Methodology  

The objective of the present study is to examine the various institutional avenues for  
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Innovation Finance in India. It also delves in to the related issues pertaining to the Financing of 

óInnovationô and has incorporated suggestions for improving the innovation óEco-systemô. The 

study is exploratory in nature. The Data required for the study has been collected from secondary 

sources. The Data sources include Annual Reports of Technology Development Board (TDB), 

Ministry of MSME, SIDBI, DSIR Reports, Annual report of DST, various Websites relevant to 

the subject. To understand the gaps and ways forward for improving further, a sample survey has 

also been resorted to.     

3. Innovation Challenges 

Studies of the innovation pattern of global MSMEs point to the fact that there is a 

relationship between innovation and the growth of MSMEs. Broadly, the MSMEsô ability to 

innovate is usually restricted by two types of challenges i.e. strategic and operational.  

3.1 Strategic Challenges before Innovation 

3.1.1 Intellectual Property Rights (IPR)  

The MSMEs, especially in India, face the issue of eǟective implementation of IPRs which 

has remained a contentious issue. Because of their small size, the innovation driven MSMEs 

usually remain at the receiving end of weak implementation of IPR Laws. Though through their 

innovation, they tend to float above the competition by developing better products and services 

before others. However, at the same time, MSMEs do not have the necessary wherewithal to 

protect those better products and services under the IPR regime. Thus, it leaves it open for others 

to enter the competition to their disadvantage. 

3.1.2 Credit  

Research and Development (R&D) is the cornerstone of any innovation driven enterprise. 

However, R&D also requires a good amount of initial funds on softer and longer terms that would 

fuel innovation. Credit from formal sources of financing for innovation driven R&D by MSMEs 

is one of the pre-requisites for success of these efforts. Credit support at present for such activities 

is near non-existent or minimal.   
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3.2 Operational Challenges before Innovation 

3.2.1 Lower Technology Levels  

The MSME sector in India, with some exceptions, is characterized by low technology 

levels. This deficiency in technology could be a big handicap in their efforts of securing a place in 

emerging global markets. This often makes the MSMEs less competitive as they lose their 

competitive advantage. This affects the sustainability of a large number of MSMEs as better 

substitute products, both domestic and through imports may be available at market leading to 

intense competitive pressure. 

3.2.2 Lack of Skilled Manpower  

Despite employing a large pool of resources, the MEMEs continue to lack skilled 

manpower. The skilled resources are important right from the R&D stage to manufacturing, 

marketing, post sales activities etc. Typically, the MSMEs face the challenge of attracting the 

required resources to maintain and sustain themselves at market place. 

4. Current Financing Eco-System in India 

4.1 Seed Stage Funding 

Government of India through its Ministry of MSME encourages innovation and enterprise 

creation. They work in close coordination with the State Governments, Industry Associations, 

Banks and other stakeholders through their field offices and technical institutions to help the 

óengines of growthô throughout the country. The flagship scheme of the Ministry of MSME for 

providing seed fund Support for ñEntrepreneurial and Managerial Development of SMEs 

through Incubatorsò. The scheme aims at nurturing innovative business ideas (new technology, 

process, products, procedures, etc.), which could be commercialized in a about year. Level of 

Funding is up to INR 0.625 million per business idea under this scheme. 

4.2 Technopreneur Promotion Programme (TePP) 

Celebrating golden jubilee of independence of the country during 1998-99, Ministry of 

Science & Technology, Government of India launched a novel program "Technopreneur 

Promotion Program (TePP)" to tap the vast innovative potential of Indian citizens. The program 

aims to support individual innovators, from informal knowledge system as well as from formal  
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knowledge system so as to enable them to become technology-based entrepreneurs 

(technopreneurs). TePP provides financial support to individual innovators to convert an original 

idea/invention/know-how into a working prototype/process. The program is open to any Indian 

citizen, viz. artisan, technician, engineer, architect, doctor, scientist, housewife, student, farmer, 

etc. having innovative idea could aspire to become technology based entrepreneur 

(technopreneur). The proposal can be made, either by an individual on his own or jointly with 

sponsoring/collaborating organization involved in technology development and promotion. The 

proposals from the owner of "start-ups" are also considered for TePP support, if the annual 

turnover of the company doesn't exceed INR 3.0 million. 

As per latest data available, the Government of India under TePP programme has extended 

financial support to over 531 projects. Out of these, 66 projects were under Micro 

Technopreneurship projects. The scheme has resulted in grant of over a dozen domestic patents 

and about half a dozen US patents, besides commercialization of the processes/gadgets. As per the 

available information, some of the successfully completed/commercialized projects under TePP 

are tiltable bullock cart, innovative cotton stripper machine (US patented), small 10 H.P. tractor, 

small sprayer (5 ltr. capacity), design cutting machine, solid bio-mass fired furnace, alkali lignin 

from dry pine needles, diagonal inverter for operation microscope, protein dialysis device (US 

patented), on-line time domain moisture measurement, neem oil for non-healing wounds, novel 

process for manufacturing heterocyclic chemicals, bus heating system, DC MCBs, manufacturing 

of grape flakes, etc. 

4.3 PRISM (Promoting Innovations in Individuals, Start-ups and MSMEs) 

Post the closure of the TePP, Department of Scientific and Industrial Research, Ministry of 

Science and Technology, in the XII th Five Year Plan (2012- 2017) has introduced a Flagship 

program titled PRISM (Promoting Innovations in Individuals, Start-ups and MSMEs). The 

program has identified its thrust areas for supporting individual innovators, Micro, Small and 

Medium Enterprises (MSMES) that will enable to achieve the agenda of inclusive development. 

This scheme envisions for supporting individual innovators within MSMES. The program 

envisages to promote individual research in the country through industry and institution centric 

motivational measures and incentives and creating an enabling environment for development and 

utilization of new innovations. This initiative is expected to enhance innovations through its 

resources and channellise benefits to the people. The scheme is administered and implemented in 

two phases beginning with the proof of concept, innovation, enterprise incubation and marketing 

of the product or outcome of innovation. 
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The scheme specifically targets individual innovators within MSMES sectors of Indian 

economy. The scheme administered by the government has provision for risk capital and loans at 

reasonable rates which will enable the beneficiaries to easily take up innovation activities. The 

scheme's main policy priority is to promote inclusive innovation and growth. The scheme is 

meant for encouraging individual innovators, Micro, Small and Medium Enterprises (MSMEs) to 

take up projects which will help them to enhance their income and at the same time scale up 

innovation from below. India has more than 85% of the labor force in informal sectors of 

economy and this scheme is directly focused on this sector. 

The program is primarily state funded and is based on state aid and assistance in terms of 

soft loans at different stages of the project as specified in the implementation structure. Almost 

90% of the project cost is given to early start individuals or innovators or MSME units. In the 

Indian context, given the lack of venture capital funding to very small enterprises and individual 

innovators, this scheme can be considered as special scheme to cover risk capital. 

4.4 National Innovation Council  

The Prime Minister of India has constituted a National Innovation Council to create a 

Roadmap for Innovation for the Decade of Innovation, 2010-2020, focusing on 5 key parameters 

namely Platform, Inclusion, Ecosystem, Drivers and Discourse.  The aim is to re-define 

innovation to go beyond R&D laboratories and factories to offer novel solutions that lead to 

inclusive growth, foster appropriate eco-system across domains and sectors to strengthen 

entrepreneurship, focus on key drivers to ensure scalability, sustainability, durability and quality. 

To drive the innovation agenda in the country across the MSME sector, decision has been to set 

up MSME Sectoral Innovation Council. MSME clusters in India suffer from lack of access to 

technology, R&D, financing, skills, mentors and effective collaborative ecosystems, which in turn 

impacts their growth and productivity.  In this context, the National Innovation Council (NInC) 

aims to create models for transforming regional MSME clusters into innovation ecosystems with 

collaborative partnerships among stakeholders.  

4.5 Angel Investors  

Angel investors usually invest their own funds, unlike venture capitalists who usually 

manage the pooled resources of others in a professionally-managed fund. A small but increasing 

number of angel investors organize themselves into angel groups or angel networks to share 

research and pool their investment capital, as well as to provide advice to their portfolio  
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companies. Angel investors invest money in the innovative ideas of others and help them in 

achieving their objectives. They, apart from investing money, provide assistance in the execution 

of the business plan, build a network of reliable and resourceful contacts for their ventures and 

even provide them timely guidance. Indian Angel Network (IAN), founded in 2006 is India's first, 

largest and fastest growing business angel network.  Currently it has 125 members from across 

India & overseas, comprising successful entrepreneurs and CEOôs as also leading institutions 

such as IBM, Intel, Sequoia, etc.  IAN has operations in multiple locations across India. It is a co 

founder of the World Business Angels Associations and has special relationships & partnerships 

with the countryôs science & technology labs / institutions, defense research labs, incubators, 

angel groups, VC & other industry associations in India and abroad. In little over 6 years time, it 

has invested in 41 ventures across multiple sectors in India & overseas Angel investors are also 

attuned to the start-up or venture they invest in, thus beneýting the venture not only ýnancially 

but also by providing the intellectual (management) capital (Sourceïwww. 

Indianangelnetwork.com). Besides IAN, the other angel investors in India are Mumbai Angels, 

Bangalore Angels, Pitch India etc. 

4.6 Cluster Innovation Centre 

Cluster Innovation Centre (CIC) is an initiative of NInC with an intent to kick-start an 

innovation ecosystem at the MSME clusters. These centers are envisaged as a small group of 

people who will manage the innovation ecosystem as an arm of the cluster association or as a 

virtual group. The CIC will actively seek relationships to address the needs of the cluster and 

establish frameworks for knowledge and best practice sharing. The CIC was envisaged to play the 

following roles.  

¶ Connector: A networking and sharing hub for members of the cluster and partners 

¶ Innovator: Catalyze and manage innovation initiatives within the cluster 

¶ Channel: Facilitate inbound and outbound activities 

The actions of the CIC could lead to technology transfers, business incubation, R&D, 

product design, venture financing and training. Such activities of the CIC should encompass a 

self-sustaining business model to ensure longevity of the CIC. 

4.7 Civil Society / NGO Mechanisms to Support Innovation 

Some of the existing mechanisms for nurturing innovations are: 
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¶ Society for Research and Initiatives for Sustainable Technologies and 

¶ Institutions (SRISTI), Ahmedabad 

¶ Gujarat Grassroots Innovations Augmentation Network (GIAN), Ahmedabad 

¶ Sustainable-Agriculture & Environmental Voluntary Action (SEVA) 

¶ Rural Innovations Network (RIN) 

4.8 Formal Financial System Infrastructure  

The Financing Eco-system for Innovations in India comprises of a combination of 

Government Financial Institutions, Private financiers who play the role of Angels and 

Government itself through its various Ministries, Departments and other arms. Financial 

institutions such as IFCI, IDBI and ICICI were the initial ones who used to provide Financial 

assistance for supporting innovation and commercialization of indigenously developed 

technologies by way of ñSeed capitalò. A ñNational Equity Fundò was set up in IDBI 

(subsequently taken over by SIDBI) for supporting new entrepreneurs with part Equity support. In 

1999, SIDBI set up a wholly-owned subsidiary SIDBI Venture Capital Ltd (SVCL) for investing 

in promising technology based enterprises. The Company had managed the prestigious óNational 

Fund for Software and ITô (NFSIT). In addition, SVCL has managed an eight year close-ended 

SME growth fund. Many leading Banks of India such as Punjab National Bank, State Bank of 

India, Bank of Baroda, Bank of India, Central Bank of India, Union Bank of India, Oriental Bank 

of Commerce and Corporation Bank etc have invested in the corpus of the fund with a corpus of 

Rs 500 crore.   

4.9 Venture Capital Funding Mechanisms  

Venture Funds are recognized globally as the most suitable form of providing risk capital 

for the growth of innovative and high technology businesses. Venture capital is an important 

source of equity for start-up companies. Professionally managed venture capital firms generally 

are private partnerships or closely-held corporations funded by private and public pension funds, 

endowment funds, foundations, corporations, wealthy individuals, foreign investors and the 

venture capitalists themselves. 

Traditionally, venture capital in India was an extension of the developmental financial 

institutions like IDBI, ICICI, SIDBI and State Finance Corporations (SFCs). The first origins of 

modern Venture Capital in India can be traced to the setting up of a Technology Development 

Fund (TDF) in the year 1987-88. TDF was meant to provide financial assistance to innovative and 
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high-risk technological programs. In 1988, Technical Development and Information Corporation 

of India (TDICI) and Gujarat Venture Fund Limited (GVFL) were formed. The Indian Venture 

Capital Association (IVCA) was set up in 1992, the nodal centre for all venture activity in the 

country.  SIDBI constituted a Venture Capital Fund (VCF) in 1992, with an initial corpus of Rs 

100 million. The fund was utilized for venture capital assistance to SSI units directly (then, the 

MSMEs were referred to as Small Scale Industries or SSIs) as well as for subscription to the 

corpus of Venture Capital Funds (VCFs) for onward lending to SSI units. Subsequently, the 

present day SIDBI Venture Capital Ltd. (SVCL), a wholly owned subsidiary of SIDBI was set up 

in 1999 which is also operating as a ñFund of Fundsò. SVCL was established with INR 1000 

million National Venture Fund for Software & IT Industry (NFSIT). Subsequently, during 2004, 

the INR 5000 million SME Growth Fund was set up and the INR 6710 million India 

Opportunities Fund (IOF) was set up in the year 2012.  

Since inception, SVCL has continued to be a source of growth capital to high quality, 

growth oriented MSMEs across a variety of sectors. It has so far invested 59 early and growth 

stage knowledge based companies. It has also fully or partially divested its investments in 40 of 

these 59 companies and returned INR 4475 million by way of redemption of units as well as to 

the contributors of its first two funds (Source: SIDBI Annual Report 2012-13). 

5. Infrastructure Eco-System for Innovation in India 

5.1 Science & Technology Entrepreneurship Parks (STEPs)  

Science and Technology Parks have been contemplated and set up to help in creating an 

atmosphere for innovation and entrepreneurship, and promote active interaction between 

academic institutions and industries for sharing ideas, knowledge, experience and facilities for the 

development of new technologies and their rapid transfer to the end user. The major objectives of 

STEPs are to forge linkages among academic and R&D institutions and industry, to promote 

entrepreneurship among Science and Technology persons, to provide R&D support to the small-

scale industry and to promote innovation based enterprises. The Science & Technology 

Entrepreneurship Park (STEP) program was initiated during 1984 by National Science and 

Technology Entrepreneurship Development Board (NSTEDB), Department of Science & 

Technology, Government of India. Presently around 17 STEPs are present in different part of 

India. 
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5.2 Technology Business Incubators (TBIs)  

The National Science and Technology Entrepreneurship Development Board (NSTEDB), 

of Department of Science & Technology (DST), Government of India initiated this scheme during 

2000- 2001. Under the scheme, grants-in-aid is provided by the Department, both on capital and 

recurring for a stipulated period for setting up of Technology Business Incubators (TBIs). 

Presently, around 60+ TBIs are operating across different parts of India. As of date, the TBIs have 

incubated 1758 enterprises. 

5.3 Start up Funding within the Ambit of Infrastructure Eco -system  

The basic idea of providing Seed Fund is to equip the STEP/TBI with the much needed 

early stage financial assistance to be provided to deserving ideas/technologies of start-ups under 

incubation. This would enable some of these innovative ideas/technologies to graduate to a level 

where they can then be fit for seeking normal lending commercial banks /FIôs route in their way 

to the successful commercialization process. Thus the proposed assistance is positioned to act as a 

bridge between development and commercialization of technologies. So far, 14 STEPs/TBIs have 

been supported with the seed support since its initiation in the year 2008. By getting timely 

support of the seed fund, over 60 start-up companies have taken their ventures to the next level by 

way of enhancement in total revenues, validating prototypes, securing market orders and raising 

external funding through angels/VCs. 

5.4 Technology Development Board (TDB) 

The Technology Development Board (TDB) was set up in September 1996 by Government 

of India consequent to the provisions of the Technology Development Board Act, 1995. The Act 

had provisions for creation of a Fund for Technology Development and Application to be 

administered by TDB. The mandate of the TDB is to provide financial assistance to the industrial 

concerns and other agencies attempting development and commercial application of indigenous 

technology. The TDB also supports for adaptation of imported technology for wider domestic 

application. The TDBôs support is available in many forms like loan or equity and/or in certain 

exceptional cases, grant. TDB has instituted Seed Support Fund to provide early stage financial 

assistance to the young Innovators in bringing new innovative ideas or technology to fruition. The 

assistance is specifically meant for early stage funding.    
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6. Financial Assistance from TDB over the Years 

The following table indicates the modes of financial assistance provided by TDB till 31st 

March 2010 (the last available official data).   

[Table 1] 

(INR 10 million) 

Instru ments Sanctioned 

by TDB*  

Disbursement 

by TDB 

Loans 750.30 646.67 

Equity 25.71 24.36 

Grant 101.01 85.66 

Venture Funds 175.00 133.76 

Total 1052.02 890.45 

 

6.1 Sector-Wise Coverage of Assistance by TDB 

TDBôs financial assistance covers almost all sectors of the economy. The following table 

gives sector-wise projects sanctioned by TDB up to 31st March, 2010, since inception in 1997-98 

(September, 1996). 

[Table 2] Sector-wise Coverage 1997-2010 

(INR 10 million) 

 
Sector 

Number of 

Agreements* 
Total Cost 

Sanctioned  by 

TDB 

1 Health & Medical 62 852.08 269.03 

2 Engineering 49 453.35 156.45 

3 Chemical 19 154.44 50.98 

4 Agriculture 19 125.18 40.52 

5 Energy & Waste Utilization 8 132.36 55.98 

6 Tele- Communication 10 79.79 29.35 

7 Defence and Civil Aviation 1 8.00 2.20 

8 Road Transport 10 527.04 81.20 

9 Air Transport 2 142.10 67.80 

10 Information Technology 31 263.98 108.01 

11 

Others 

Venture Funds 

STEP-TBI 

CII 

 

6 

15 

1 

 

658.00 

15.00 

0.83 

 

175.00 

15.00 

0.50 

 
Total 233 3412.15 1052.02 
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7.  Most Most Recent Intervention in the Innovation Financing Space in India 

7. 1. Biotechnology Industry Research Assistance Council (BIRAC) 

BIRAC was incorporated on 20
th
 March 2012 as a Section 25, not for Profit Company 

under Indian Companies Act of 1956.  It is a recent strategic initiative for industry-academia 

interface and implements its mandate through a wide range of impact initiatives. Its mandate 

includes providing access to risk capital through targeted funding, facilitating technology transfer, 

IP management and handholding schemes that help bring innovation excellence to the Biotech 

firms and make them globally competitive. BIRAC has initiated steps to stimulate, foster and 

enhance the strategic research and innovation capabilities of the Indian biotech industry, more 

particularly start ups and MSMEs for creation of affordable products addressing the needs of the 

largest section of society. BIRAC has initiated several schemes such as Biotechnology Industry 

Partnership Program (BIPP), Contract Research Scheme (CRS), Biotechnology Ignition Grant 

(BIG), Small Business Innovation Research Initiative (SBIRI) scheme etc. The objective of these 

schemes is to bridge the existing gaps in the industry-academia Innovation research and facilitate 

novel, high quality affordable products development through cutting edge technologies. Under 

BIPP Scheme, 102 innovative products have been supported from different sectors such as 

Healthcare, Agriculture, Industrial Energy and Bio-informatics. Through CRS scheme, 7 projects 

have been supported. Under BIG scheme, 18  innovative projects have been supported from 

healthcare, industrial and related devices and diagnostics and platform sectors(Source: 

www.birac.nic.in/webcontent/crs_fund_2013.pdf). 

7.2 Small B Innovation Branches  

Small Industries Development Bank of India (SIDBI) is the Apex Development Financial 

Institution in India for the MSME sector. It provides need based capital to entrepreneurial 

ventures and tie up with banks for providing loans to such ventures. SIDBI, in association with 

the Government of India has identified four banks across the country to set up specialized 

innovation finance branches. The four banks identified for the purpose were Dena Bank, Oriental 

Bank of Commerce, Corporation Bank and Indian bank. These Banks have set up specialized 

innovation branches which are being designated as smallB branches. The purpose of these smallB 

branches are for providing financial assistance to innovative MSME projects. For better 

connectivity within the eco-system, the  ósmallBô branches have been connected to local angel 

networks viz. Mumbai Angels, Chennai angels etc besides some of the Venture Funds operating 

at these locations  and with óTiEô for scouting of proposals. Till date, 16 innovations have been 

http://www.birac.nic.in/webcontent/crs_fund_2013.pdf
http://economictimes.indiatimes.com/topic/finance
http://economictimes.indiatimes.com/dena-bank/stocks/companyid-12282.cms
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funded from these specialized branches with total assistance of nearly INR 12 million. Taking the 

initiative forward, another six banks and locations have since been finalized to upscale the 

initiative.   

7.3 SRIJAN Scheme of Technology Information and Forecasting Assessment 

Council (TIFAC)  

The SRIJAN scheme provides financial assistance to MSMEs towards development, up 

scaling, demonstration and commercialization of innovative technology based projects. The 

assistance is given in the form of early stage ñdebtò funding on softer terms for development, 

demonstration and commercialization of new innovations in emerging technological areas, un-

proven technologies, new products, process etc which have not been successfully commercialized 

so far. Maximum assistance is generally not more than INR 10 million per project.  

7.4 Handholding and Mentoring Services 

A major constraint of information gap in MSME sector is now being addressed by SIDBIôs 

newly launched website ñwww.smallB.inò which not only handholds a new entrepreneurs to set 

up units, but also provides all necessary information to existing entrepreneurs to grow in future. 

Be it the schemes of various financial institutions / banks or be it regulatory norms etc, all such 

relevant information is packed in the website. In addition, SIDBI has also launched a mentoring 

website addressed as ówww.msmementor.comô to provide mentoring services to MSMEs. 

7.5 Skill Building 

The Government of India has undertaken a massive National program for skill 

development for meeting the skilled resource requirements of the Industrial sector in general and 

MSMEs in particular.  The óNational Skill Development Missionô is an ambitious program 

launched by the Indian Government has set a target of skilling / re-skilling 500 million persons by 

2022 in Public Private Partnership mode. 

 

8. Gaps in the Eco-System 

8.1 Identifying Areas of Concern in Innovation Finance - Analysis of Survey 

Results    
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There has been a lot of policy thrust on promoting Innovation and Innovation related 

support programs. However, it can be inferred that somehow, the innovation movement has not 

really picked up in the country. The issue was sought to be researched and for the purpose, a 

survey was undertaken with 45 innovators, bankers with experience in funding of start-ups and 

some thought leaders. The questionnaire was designed to understand the practical difficulty that 

these practitioners perceive as the reason behind low conversion of innovation to 

commercialization stage. 

The results of the survey of those 45 respondents have been collated and presented in the 

pie-chart below. For the sake of simplicity, though there were multiple answers from single 

respondent, only the first choice of options has been collated. As can be observed, the reasons 

varied between multiplicity of approaches, non-scalability of any particular approach, absence of 

Market linkages, poor external eco-system, absence of a default compensatory mechanism for 

start-ups etc.   

 

[Figure 1] Responses for Reasons behind Low Conversion of Innovation 

As can be seen, an overwhelming 19 out of the total 45 respondents i.e. 42% of 

respondents felt that the absence of a default compensation mechanism is one of the major reasons 

behind low conversion of Innovations. Upon further discussion on the issue, the respondents 

indicated that perhaps a óCredit Guaranteeô kind of a mechanism exclusively for óInnovation 

Financeô may help to increase the credit flow. However, the respondents also opined that 

Innovation Financing being prone to failures, the current system of fixing individual 

accountability within the Banks need to be revisited and re-drawn for financing of innovation. 

There could be a special Innovation desk in select MSME specialized branches of Commercial 

banks. The respondents also indicated that reasons for low conversion of m2m as the eco-system, 

absence of market linkages, multiplicity of approaches etc. 
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9. Conclusion and Recommendation 

ñThe MSMEs primarily rely on bank finance for their operations and as such ensuring 

timely and adequate flow of credit to the sector has been an overriding public policy objectiveò 

(SIDBI, 2011). The Reserve Bank of India classifies only the advances to Micro and Small 

Enterprises [MSEs] as part of priority sector and as such compiles the data on credit flow to this 

sector. As per RBI, the credit flow to MSEs by scheduled commercial banks has increased from 

Rs.2.14 lakh crore in March 2008 to Rs.4.79 lakh crore by March 2011. However, there is no 

comprehensive data availability with regard to financing of innovations. The figures from various 

targeted funding sources have been compiled and from those, it may be summed up that despite 

the country having a robust innovation Eco-system, the results of innovation financing could 

further be improved.  

The Indian approach towards innovation and innovation financing has been noble. The 

initiatives such as Seed funding through TDB, setting up of óNational Innovation Foundationô 

(NIF) for commercial application of grass root innovations, the nurturing of óTechnology 

Business Incubatorsô (TBIs) etc are indeed note worthy and are aimed at supporting innovations. 

As regards financing of innovation is concerned, a more co-ordinated approach with synergy 

between various organizations is the need of the day. The Innovation infrastructure, both physical 

and financial need to act in tandem if India is to realize its potential to be a knowledge based 

society and do justice to the decade of innovation. In a most recent initiative, the óNational 

Innovation Councilô in India and the Ministry of MSME have jointly announced setting up of 

óIndia Inclusive Innovation Fundô. The fund envisages to invest in projects having a significant 

social impact.  

Supplementing these initiatives, the Government may consider introducing an óInnovation 

Guaranteeô program. India currently runs a óCredit Guarantee Trust for Micro & Small 

Enterprisesô (CGTMSE) for facilitating collateral free credit to Micro and Small Enterprises 

(MSEs). The financing to innovators is fraught with risk of failure. There is possibly a need for a 

system to absorb the losses arising out of possible failures in financing of innovation. However, 

the same could be treated as R&D cost of creating a more equitable, knowledge based, prosperous 

and informed society.   
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Abstract   

The Korean government reorganized an industrial park in Seoul, the capital of Korea as a 

knowledge intensive industrial complex since 1997. The complex was called the Guro Industrial 

Park, and renamed as the Seoul Digital Industrial Complex along with the reorganization. The 

complex has successfully developed into about 10,000 companies with more than 100,000 

employees. Reflecting its success, the complex is called Guro Valley or simply G Valley, 

replicating the name Silicon Valley. This article aims to analyze the potential development 

opportunities of the G Valley. The G Valley is an IT service complex, in which most of the 

companies are of small and medium sized companies. The valley has a technology activity index 

of 1.39 and the rate has increased every year. This means the increase of patent applications in G 

Valley is 1.39 times higher than that of the national average.  
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1. Introduction   

 

The Korean government built up an industrial park in Seoul, the capital of Korea during 

1963 to 1973, but reorganized the park as a knowledge intensive industrial complex from 1997 to 

2000. The complex was called the Guro Industrial Park, and renamed as the Seoul Digital 

Industrial Complex along with the reorganization. The complex has successfully developed into 

about 10,000 companies with more than 100,000 employees. Reflecting its success, the complex 

is called Guro Valley or simply G Valley, replicating the name Silicon Valley. 

There have been several studies on this valley, but no studies exist to check the sustainable 

development of this valley. Therefore, this paper seeks to identify the development potential of 

this valley using patent analysis. We will compare the valley with country averages and the 

Gwangju High-Tech Industrial Complex. The Gwangju Complex is small in the number of 

companies, but as an IT-based industrial complex it is similar to G Valley in terms of employees.  

The structure of this article is as follows: The second section will discuss the origin and 

development of G Valley and show a theoretical review. The third section reveals the 

technological activities of G Valley. The fourth section compares the Gwangju Complex against 

some indices of G Valley. The fifth section provides a discussion and conclusion.  

2. G Valley and Theoretical Review 

2.1 G Valley 

Most industrial parks of Korea are planned and formed by the government. The Korean 

government constructed several industrial parks from 1963 including the Guro Industrial Park, 

which is located in the Guro-dong of Seoul, the capital of Korea. The Guro Industrial Park finally 

opened in 1973.  

The Korean government, however, wanted to reallocate industrial parks around the whole 

nation and prohibited the establishment of manufacturing factories in Seoul and its adjacent area 

to promote balanced development of the country since 1977. This policy strengthened during the 

1980s and the early 1990s, and resulted in the shrinkage of the Guro Industrial Park. As a result, 

the Korean government wanted to restructure the complex as a knowledge intensive park into a 

complex of buildings in 1997, targeting IT and venture companies under the ñPlan for High-Tech 

Transformation of Guro Complexò (Industrial Location Policy Brief, 2010; Cho, 2010). In other 
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words, it was designed as a chimneyless modern industrial complex. The park was renamed after 

the construction of the Seoul Digital Industrial Complex in 2000. Now, it is simply called Guro 

Valley or G Valley.  

Before the complex, there were some IT-based industrial towns in Seoul since the late 

1990s such as Teheran Valley on Teheran Street, the Gaepo Valley in Gaepo-dong area, and 

Gwanak Valley in front of Seoul National University. All the valleys were IT-based and naturally 

formed in a short period, so the disadvantages for some companies were higher rent. To make 

matters worse, a big recession in the IT industry began, similar to other countries in the early 

2000s.  At that time, the Korean government provided financial, tax and low price incentives to 

induce the companies to the complex, even changing the name of the complex which all factored 

into the success of the complex.  

2.2 A Theoretical Review 

If we define this park on a theoretical basis, it could be a government anchored park, 

industrial complex in buildings, chimneyless park, or a knowledge intensive production park. 

There are many different types of specific industrial areas, so there are many different types of 

studies. Seol, Park and Suh (2002) divided several industrially specific areas into small and big, 

intentional or naturally established, and science and technology based or production based. Under 

a traditional classification, an industrial park is production oriented, but the Korean government 

wanted to transform this park into a knowledge-oriented park.  

Current studies in this field are focused on eco-industrial parks, industrial eco-systems 

(Park et al., 2013; Ehrenfeld et al., 1997) or industrial symbiosis networks (Behera et al., 2013). 

Industrial symbiosis is the sharing of services, utility, and resources among industries. Traditional 

issues on technopolis (Benford, 2005; Suzuki, 2004, Biswas, 2004), technopole (Brooker, 2013) 

and science parks (Fikirkoca and Saritas, 2012; Hung, 2012) are insignificant.   

If we check studies in Korea, Cho et al. (2012) summarized all the policies of industrial 

parks by the Korean government. Park (2012) classified Korean studies on industrial parks into 5 

groups: institutional change, regeneration, policy for each sector, case analyses for each industrial 

park, and role of industrial parks.   

In addition, Jung (1994) discussed the process of the Guro Industrial Park, and Koo (2002) 

discussed the restructuring of the park. On the other hand, Lee and Jeong (2007) analyzed the 

restructuring process of the park. In recent years, Ko (2010), Park (2011), Park (2011) and Lee 
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(2012) analyzed and discussed the G Valley in terms of problem solving or development 

strategies.  

3. Methods and Data 

3.1 Methods 

1) Technology Activity Analysis 

In a precedent study on technology activity, Yoon (2011) found vigorous technology 

activities were made as patent applications rapidly increased in the construction and medical bio 

areas, reflecting the trend of increasing interest in quality of life and longevity, while technology 

activity in textiles and information media areas declined. In this study, we used patent information 

to analyze technology activities that represents characteristics of an industry (Yoon, 2011).    

Technology activity is an indicator that shows technology concentration of a corporation in 

a relevant technology area, and is expressed as a figure that relatively compares the number of 

patents in the technology area out of all registered patents in a country. This index, however, is an 

index of patent concentration, not the technology activity itself, because patent is just an index of 

technology activities. Apart from patents, there are many technological activities. Therefore, this 

paper considers this index as a proxy variable for technological activities. 

To evaluate technology activity, we applied the Revealed Technological Advantage (RTA), 

which is used to analyze the current status of specialization of technology between countries. 

RTA index is a concept developed from the Revealed Comparative Advantage (RCA), in order to 

analyze the current status of specialization by country in international trade. Activity index of the 

technology to analyze in a given year is defined like the following formula (1) (Balassa, 2001; 

Yoon, 2011).  
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Here, Pti is the number of patents in the area of i in the year of t, and the numerator means 

the rate of the patents applied in Korea in the area of i in the year of t in the industry field to 

analyze in this study all patents submitted to the Korea Intellectual Property Office. The 

denominator means the rate of the industry field subject to analysis out of all patents in the year of 
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analysis. If the analyzed technology activity index is higher than 1, the technology is regarded to 

have a high technology concentration and high activity, and if it is lower than 1, the technology is 

regarded to have low technology concentration and low activity. 

2) Technology Collaboration Analysis  

Chesbrough (2003, 2006) argued that open innovation is very efficient for R&D, and in 

business, because a firm can use the ability of others in R&D, in production, in marketing, and 

other areas. Therefore, if a region is more open than other areas, then their competitiveness is 

stronger than other areas. We wanted to figure out this effect through the numbers of joint patents 

and its growth rate like Yoon (2010).  

The Collaboration Index (CI) is defined like formula (2) (Yoon, 2011).  

ä
ä
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P

C
itCI ),(           (2) 

Here, Cti is the number of joint patent application in the area of i, in the year of t, and Pti is 

the number of patents, in the area of i, in the year of t.  

3) Limits of Patent Analysis 

Although this paper uses patent analysis, patent is not the whole index of technological 

activities, but only one index. We regard aforementioned two indexes as proxy variables for 

technological activities and strength.   

3.2 Data 

Data used in patent analysis was provided by NDSL (National Discovery for Science 

Leader, http://patent.ndsl.kr) and by Korea Institute of Science and Technology Information 

(KISTI). Data were collected from patents applied between 2000 and 2009, with the address of 

applicant G Valley. Once a patent is applied in the system, it is disclosed to the public after a 

certain period (normally 18 months in Korea). Therefore, data valid enough to analyze technology 

trends and characteristics were the data from 2000 to 2009. The number of applied patents in 

Korea is increasing every year and the annual average growth rates from 2000 to 2009 reached 

2.4%. Applications by applicants located in Seoul are increasing slowly with a 0.2% growth rate 

but applications in G Valley are growing with a 9.1% growth rate, about 4 times the average 

increasing rate.  

http://patent.ndsl.kr/
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[Table 1] Patent Application 

Year Korea Seoul G Valley 

2000 132,378 41,538 1,026 

2001 138,337 41,541 1,123 

2002 137,876 41,552 1,045 

2003 150,483 48,986 1,199 

2004 166,546 51,768 1,318 

2005 178,798 53,500 1,759 

2006 176,753 48,809 1,816 

2007 170,910 43,376 1,871 

2008 171,963 43,913 2,248 

2009 164,248 42,242 2,255 

Growth rate 2.4 0.2 9.1 

 

4. Analysis  

4.1 Industr y Distribution  

G Valley was originally designed as a digital industrial complex. That means an IT-based 

industrial park. Therefore, we checked the industrial distribution of the valley. [Table 2] shows 

the distribution by industry as of February 2010. We set electric and electronics industries as the 

IT industry although the industry includes IT manufacturing and the IT service industry. The 

share of electric and electronics industry makeup 23.1% of the total number of companies of 

9,708, which is 20.8% of the employee total of 124,134 and 57.0% of sales revenues. Total sales 

revenue of non-manufacturing companies, most of which are in the service industry are unknown, 

so the exact share of the IT industry in terms of sales revenue is uncertain. The data suggests the 

valley is not just for the IT industry. Rather it indicates an IT-based service complex for a 

metropolitan area. 
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[Table 2]  G Valley by Industry (2010) 

Industry  Company Employment 
Sales Revenue 

(ֳbillion)  

Electric/electronics 23.1 20.8 57.0 

Other manufacturing 17.6 18.9 43.0 

Non-manufacturing 59.3 60.3 n.a. 

Total 
100 

(9,708) 

100 

(124,134) 

100 

(502.4) 

 

4.2 Technology Activity  

Technology activity is shown in [Table 3]. The relative technology activity of G Valley 

compared to the Korean total in 2000 was only 0.79. The index, however, increased and became 

1.0 five years later, and surpassed the Korean total thereafter. In 2009, the index recorded the 

highest with 1.39. This indicates the increase of patent applications in G Valley is 1.39 times 

higher than that of national average.  

 

[Figure 1]  Analysis Result of Technology Activity of G Valley/Korea 
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Technology activity of G Valley by the standard technology classification of the World 

Intellectual Patent Organization is shown in Table 4. Among 32 subsections, subsections over 800 

patents applied by a number of 7. Also, among the leading subsections, 5 subsections and some 

Medicine and Laser subsections are clearly IT industry. Most of their technology activities are 

higher than the national average. In particular, subsections within computers are the highest with 

2.76, which suggests it is one of the nationôs major computer complexes. The lowest subsection is 

semiconductor with 0.83 and the next lowest subsection of measures with 0.93 are expected, 

because giant companies such as Samsung Electronics and LG Electronics dominate these 

sections.  

[Table 3] Technology Activity by Classification 

Subsection Class Patents G Valley/ Korea 

Computer G04~G08 3,886 2.76 

Electronics/telecommunication H03, H04 2,806 1.43 

Electric/ semiconductor H01, H02, H05 2,132 0.83 

Construction E01~E06 1,165 1.34 

Measurement / Photonics G01~G03 1,153 0.93 

Information media G09~G12 951 1.28 

Medicine/ Laser 
A61~A63 

(no A61K) 
896 1.39 

Others  4,308  

 

4.3 Technology Collaboration  

Technology collaboration rates of G Valley measured by the number of joint applications 

increased from 10.5% in 2000 to 14.0% in 2005 and to 17.8% in 2009. The technology 

collaboration rate, however, is not so different from expectations. [Table 5] is a breakdown of the 

index by subsections of patent classifications. Differing from expectations, the indices of non-IT 

subsections are higher than IT subsections. Some subsections had the rate of more than 40%, 

although the subsections are small. Among the subsections over 150 applications, the rate of the 

highest subsections are 25-29%, and those of subsections of IT industries are below 16%. The 

share of IT industries to total manufacturing sections is significant, so the total rate is only 17.8%.   
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[Table 4] Technology Collaboration Index 

Subsection 
Patent

s 

Joint Patents 

(%) 
Subsection Patents 

Joint  

Patents 

(%) 

Inorganic 

chemistry/ 

water treatment 

457 29.5 
Measurement/ 

photonics 
1,242 15.1 

Bio 258 28.7 Computer 4,198 14.5 

Petroleum/ 

fine chemistry 
152 27.6 Medicine/laser 948 13.6 

Ultra-fine 

technology 
151 26.5 

Electronics/ 

telecommunication 
3,141 13.0 

Separation/ 

mixing 
426 26.3 

Electric/semicondu

ctor 
2,203 11.1 

Construction 1,260 25.1 Information media 971 4.2 

Transportation/ 

packaging 
527 17.3    

Non-metal 

processing 
262 15.3    

Lighting/heating 544 14.9    

Home goods 598 9.4    

Printing 210 8.1    

 

Note: Subsections more than 120 applications 

 

4.4 Industrial Characteristics Analysis of G Valley 

If we combine the technology activity index and collaboration index, the relationship can 

be divided into 4 groups. The indices for grouping are activity indexes over the national average, 

and then half of the national average, and collaboration indexes over 20% and below 14%. The 

industry in the High-High group is bio, inorganic and organic chemistry, atomic energy, mining 

and construction. They are active in technological activities and collaboration. They can be said to 
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have more room to develop. High-Low group is the IT industry such as information media, 

medicine/laser, computer, and electronics/ telecommunication. Textile is the only industry in the 

Low-Low group. This grouping may come from industrial characteristics rather than the activities 

of G Valley companies. This grouping, however, in some aspects will be used for activities of 

companies.     

[Table 5]  Combination of Technology Activity and Collaboration 

Low (below 0.5) ï High (over 23%)  

Food, Organic chemistry, Metallurgy/ plating, Metal 

processing, Medicine/ pharmaceutical  

High (over 1) ï High  

Bio, Inorganic chemistry/Organic chemistry, Atomic 

energy, Mining, Construction 

Low-Low (below 14%) 

Textile 

High-Low 

Information media, Medicine/Laser, Computer, 

Electronics/ telecommunication 

 

5. Comparison with Gwangju Industrial Complex 

5.1 Gwangju High-Tech Industrial Complex 

 The Korean government started the construction of the Gwangju High-Tech Industrial 

Complex in 1991 as a high-tech industrial park (Song, 1988), especially targeted for the photonics 

industry. Many research institutes and organizations related to the photonics industry such as 

Gwangju Advanced Institute of Science and Technology, Korea Photonics Technology Institute, 

Optics Division of Electronics and Telecommunication Research Institute, and the Korea 

Association for Photonics Industry Development were established and moved to the complex 

from the beginning. The complex is a newly constructed one unlike G Valley, but similar to G 

Valley since both are based on electronics industry. The space of the complex is 4.8 million  or 

2.0 million  of G Valley. But there are 477 companies, with 8,591 employees. Therefore, the 

complex is smaller in terms of the number of companies, but they are relatively larger than those 

of G Valley. G Valley has around 10,000 employees. The main industry of the complex is 

electronics in terms of every index such as the share of companies (60%), employment (70%) and 

sales revenue (62.9%). 
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[Table 6]  Gwangju High-Tech Industrial Complex 

Industry Company Employment 
Sales Revenue 

(ֳbillion) 

Electric/electronics 286 5,986 89.2 

Mechanics 88 1,683 45.0 

Other manufacturing 28 375 7.7 

Non-manufacturing 75 547 - 

Total 477 8,591 141.9 

 

5.2 Technology Activities and Collaboration 

The technology activity index of the complex was 1.13 in 2000, 0.81 in 2005 and 1.04 in 

2009. Their activity is not so active compared to the national average, although they started with a 

higher rate. Their collaboration rate is a little higher than G Valley: 12.5 in 2000, 14.2 in 2005, 

and 19.4 in 2009, although their share of the IT industry is higher. This may be due to the 

differences in size. Technology activity indices by industries of Gwangju are quite interesting. 

The indices of most IT industries of Gwangju are lower than those of G Valley except 

medicine/laser. Rather those of non-IT manufacturing industries are higher than G Valley. These 

facts suggest that the development potential of G Valley in IT industries is high and vice versa for 

the Gwangju complex. On the other hand, the Gwangju complex has ther potential to be 

developed into a general industrial complex rather than an IT based complex. The Gwangju 

complex is included in this analysis to understand the technology collaboration index of G Valley. 

Gwangju is more integrated in major IT areas such as measurement/photonics, medicine/laser and 

electronics/telecommunication than G Valley. This reflects the size effect due to company size 

and technology size to be handled.  
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[Table 7]  Comparison with Gwangju Complex 

Complex Gwangju G Valley 

Item Patent 
Technology 

Activity  

Joint 

Patents 

(%) 

Patent 
Technology 

Activity  

Joint 

Patents 

(%) 

Electric/ 

semiconductor 
2155 0.82 10.6 2203 1.43 11.1 

Transportation/ 

packaging 
1587 1.28 7.2 527 0.41 17.3 

Home goods 1576 1.76 7.2 598 0.67 9.4 

Computer 1417 0.98 14.3 4198 2.76 14.5 

Construction 1384 1.55 21.0 1260 1.34 25.1 

Measurement / 

Photonics 
1020 0.8 16.8 1242 0.93 15.1 

Medicine/ Laser 1003 1.52 17.0 948 1.39 13.6 

Electronics 

/telecommunication 
707 0.35 21.8 3141 1.43 13.0 

Others 7,641 
 

    

Total    17,297   

 

6. Discussions and Conclusions  

What are the success factors of G Valley? Three factors are pointed out: First, the Korean 

government is the decisive factor of success. Without their initiation and management, the 

complex cannot succeed (Kim, 2010). The Korean government provided the property for 

construction companies to build buildings like apartments, and also provided tax and financial 

incentives to companies. In addition, government eased regulatory obstacles. The second factor is 

timeliness. After the IT Boom of 2000, most IT companies suffered a severe recession. At that 

time, the complex provided cheap properties and also cheap rates for rent. The third factor is the 

location of the complex. The complex is located in a metropolitan area, and very easy to access by 

car, bus and subway. There are many advantages in recruiting of skilled labor, knowledge, 

networks, and even markets.  
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The purpose of this article is to address one question. Does G Valley have the potential for 

further development? The G Valley is basically a complex of small and medium companies in 

terms of employees, and its share of the IT industry is not as high as the original plan of the 

Korean government. Rather, it can be called a service complex based on the IT industry. The 

valley, however, has a technology activity index of 1.39 and the rate has increased every year. 

This means the increase of patent applications in G Valley is 1.39 times higher than that of the 

national average. On the other hand, the technology activity index of the Gwangju complex was 

1.13 in 2000 and 1.04 in 2009. That suggests the complex is not as active as G Valley.  

In terms of the technology collaboration index, those of IT industries of G Valley are lower 

than those of other manufacturing industries and those IT industries of the Gwangju complex. 

Although this index is used as a proxy index for checking open innovation, the lower number is 

not so decisive to the potential of development, because it seems to reflect the size effect of the 

complex. In short, G Valley is judged to have growth potential for the near future.  This study is 

only based on patent analysis, so other tools can be used to check our findings.  In spite of this 

fact, patent analysis on certain regions is not easy work, because of the time and diversity of 

industries. 
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Abstract 

This research is based on social capital and human capital, furthermore, it discusses  

opportunity and entrepreneurial motivation and Incubator Counseling as the factors that 

influence newly nascent entrepreneurôs success and the critical success factors of new venture in 

the Small and Medium Enterprise Administration, Incubator At Tainan Science Park (SIAT). 

Applying the data of SIAT enterprise as empirical samples, the object of the study is new ventures 

in SIAT. The purpose of the study is to illustrate how to establish and initiate the enterprise 

activities and basic conditions and why the businesses can succeed by the presentations of 

organizationsô activities. This study uses the empirical results to demonstrate the successful 

factors of newly nascent entrepreneurs on their businesses and to illustrate the meaning and 

practical assistance of the data of SIAT enterprise.The 5 most important criterion that the 

analytics value are: Human Capital which makes up 0.405 of the overall importance; 

Management Experience makes up 0.1578 of the overall importance; Market information which 

makes up 0.0694 of the overall importance; Money & Status which makes up 0.0662 of the overall 

importance; And administrative services support makes which up 0.0862 of the overall 

importance. 
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1. Introduction 

The formal concept of business incubators in the United States began in 1959, when 

Joseph Mancuso opened the Batavia Industrial Center in Batavia, New York, warehouse. When 

Mancuso turned the 850,000 square feet of space into office space for individual tenants, it 

became the first business incubator. Turning open space into separate offices is nothing new, 

however, providing counseling and advisory services, and ideas to help small businesses raise 

capital, was the main difference in the definition of traditional office rentals hatch which 

expanded in the United States in the 1980s and spread to the UK and Europe through various 

related forms. Joseph Mancuso died in April 2008, However the incubator concept life on. Today, 

there are incubators throughout the country, all with different formats to meet the needs of a 

variety of small start-ups. The National Business Incubation Association (NBIA), a member of the 

incubator program, accounting more than 7,000 incubators worldwide, of which 130 are in 

Taiwan.A Business Incubator is a tool, which is houses small start-up companies from inception 

to the three-year period of growth. An Incubator is a low-cost office space, providing supervision, 

coaching and consulting through new corporate entrepreneurship and supporting commercial 

services, such as secretaries and office equipment use, like copiers and fax machines. 

In the presence of other start-ups where one can get expert, hands on advice, an 

entrepreneur can get a better perspective on entrepreneurial efforts, from this the type of incubator. 

Newborn and existing entrepreneurs should understand that incubators are often an overlooked 

resource, but they are designed for small companies to help start-ups. A description of the role of 

incubators and incubators in various ways can be beneficial for promoting the growth and success 

of entrepreneurial companies. Based on the above research background and motivation, the 

purpose of this study was to investigate the integration of entrepreneurs, entrepreneurial 

opportunities and entrepreneurial resource perspectives to explore and influence incubator 

centerôs key success factors of new ventures, explained the research. 

The purpose of this study is hereby statement will be as follows: 

It review human capital, social capital, entrepreneurial motivation and bred counseling 

literature, thereby it intended "to integrate entrepreneurs, entrepreneurial opportunities and 

resources to explore the key points of the incubator center of a new venture's initial success 

factors hierarchy." Second, it identified the difference between the centers and explore the 

incubator tenant companiesô cognition factors. Third, the experience of the entrepreneur and 
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theoretical analysis has been applied in order to investigate the incubator centersô critical success 

factors of new ventures that generate specific entrepreneurial success. Fourth, through the 

application of AHPϿThe analytic hierarchy processЀ analysis of human capital, social capital, 

entrepreneurial motivation and counseling related rights led to various factors being salient, and 

accordingly a key factor in this view of entrepreneurial success. Fifth, it summarized the results of 

this study, and proposed specific practical recommendations for future researchers. 

2. Literature Review 

2.1 Human Capital 

1960 Nobel laureate in economics, Schultz proposed the term human capital. Schultz 

pointed out that people have the ability and knowledge can be regarded as a capital investment. 

Enterprises through formal education, job training, health care and other accumulated experience 

and human capital, will be able to improve the quality of labor, and increase productivity (Schultz, 

1961). Becker (1964) believes that human capital which is a part of employees' productivity is 

also a corporate asset. Education and training are the two most important investments in human 

capital, they not only improve the quality of staff but they also enhance ROI. In the organization 

"people" are the core resources, and the organization is a key factor in maintaining 

competitiveness and organizational performance (Pfeffer, 1994). Politis (2005) purported that the 

entrepreneurial experience is divided into three parts, namely entrepreneurs starting experience, 

management experience and industry-specific experience; following will explore entrepreneurial 

experience divided into three blocks:  

1ɏEntrepreneurial Start Experience (start-up experience) 

Entrepreneurial experience is starting a variety of activities and challenges that are 

entrepreneurial in the business activities, the face. Although there are well prepared before the 

establishment of a new business, when faced with dramatic changes in the external environment, 

new ventures still face the problem of high-risk (Liu Changyong, Xieru Mei, 2008). In this 

context, entrepreneurs in order to survive, must continue to seek market opportunities for new 

businesses. Employed entrepreneurs and professional managers are different, will own all the 

resources and put time into it, so defeat would cause great damage. Entrepreneurs face a higher 

risk, and did not retreat to bear the pressure, so you can not profit from an early state into a stable 

venture, if subsequent investment of resources and funds are not immediately acquired,, it would 

be difficult to sustain successful entrepreneurial activities. Past studies have indicated the initial 

entrepreneurial experience will enhance a person under a high degree of uncertainty and time 
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pressure situations, and decision-making ability (Johannisson, Landstrom, &Rosenberg, 1998; 

Sarasvathy, 2001). But also because of improved relative risk tolerance for uncertainty, and 

therefore easier to detect than other people to market opportunities, and adventurous entrepreneur 

gets opportunities to achieve further expansion and Realization (Shane, 2003). 

2ɏManagement Experience 

To set up a new business, and provide value to the market, you must establish rules of the 

organization and operation, so entrepreneurs have hands-on participation and management 

activities. Many studies have shown that entrepreneurial management activities cause for the 

various functions have a deeper understanding, such as finance, sales, technical and marketing 

and organizational structure (Shepherd, Douglas, & Shanley, 2000). In addition it provides the 

opportunity to deal with the skills required for new things, so that entrepreneurs hone their 

planning, organization, leadership, communication and decision-making ability (Shane, 2003). 

Duchesneau & Gartner (1990) study confirms management experience with entrepreneurial 

startups positively correlated with survival rates, and therefore the ability to enhance market 

opportunities confirmation. 

3ɏIndustry -Specific Experience 

In entrepreneurial activity, there is an entrepreneurial role as a supplier of products and 

services to take in order to meet customer needs. Entrepreneurs have experiences as a supplier and 

the customer, and thus it is easier to determine market trends in the industry and what customer 

needs are, these are the external sources of information that are not readily are not available 

(Johnson, 1986). Meanwhile entrepreneurs need to master the competitive trends within the 

industry, technical resources, operational systems, revenue model and supply relationship to the 

rapidly changing environment, in order to have the good chance of survival. Cooper, Dunkelberg 

& Woo (1989) research indicates that customers facing a successful career, the use of products, 

providing services and modes of supply, Entrepreneurial experience occupies a very important 

position in the industry-specific experience. 

4ɏ Educational Background 

Several studies support the idea of entrepreneurs being better educated than the general 

population. In addition, a survey of 5,000 Asian-American business owners in Silicon Valley 

revealed that many are highly educated with one-third having a graduate degree and four out of 

five having at least a college degree (Lambing & Kuehl, 2000). 

In general, the levels of education of entrepreneurs among all ethnic groups have increased 
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considerably. Due to strong business competition and high technology in todayôs economy 

according to (Scott, et al., 1998), (Sletten & Hulass, 1998) and Brockhaus & Horwtiz (1986) 

current and future entrepreneurs tend to be younger and highly educated. 

Cooper (1982) also noted that founders with similar industrial experience tended to be more 

successful, and founders with a mastersô degree were more successful than those with only a 

bachelorsô degree. In addition, several studies of manufacturing and high-tech start-ups suggested 

that teams tend to be more successful than are individual founders. Cooper explained that teams 

usually have a broader base of skills ,experience, education, and are able to give one another 

psychological support (Cooper, 1982).In his book, Entrepreneurs in high technology, Roberts 

(1991) compared technical entrepreneurs with business leaders and the general population. He 

found that technical entrepreneurs are much better educated than both groups, with the technical 

entrepreneurs heavily skewed toward the highest level of education. Other studies cited by 

Roberts (e.g., Van de Van et al., 1984; Teach et al., 1985; Simlor et al., 1989) supported his 

findings where most of the high tech entrepreneurs are highly educated with advanced degrees 

(Roberts, 1991). 

Robinson & Sexton (1994) and Scott et al., (1998) agree that a study of the correlation 

between founderôs college educational background and small business success could be of value 

in better understanding the degree of the relation. Therefore, the primary focus of this study was 

to investigate the relation between college educational backgrounds as it relates to small business 

success. As mentioned earlier, the literature supports the importance of education to business 

success. 

Entrepreneurial experience in the "management experience" and "industry-specific 

experience," which is essentially the Shane (2000) proposed a "market knowledge", "how to serve 

the market" and "customer problems" have a high degree of correlation. In this study as per 

Davidsson & Honig (2003) the implications of human capital is divided into implicit 

knowledge(referring to the accumulation of knowledge and experience by helping entrepreneurs 

in the process of entrepreneurship, and to identify opportunities and to explore opportunities for 

success) and explicit knowledge (referring to learning through formal education or job training 

and pre-service training), and other two plus interviews with the theoretical model of social 

capital decided after the required professional competence, including Know ledge, technology 

accumulated experience, marketing and management experience. 

 

2.2 Social Capital 
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Social capital is a quality derived from the structure of an individualôs network 

relationshipsðit is not an intrinsic characteristic of an individual. Ownership of the network 

relationship is jointly held among the members of a network and is not solely the property of the 

individual. Social capital provides the relationships through which an entrepreneur receives 

opportunities to use human and financial capital. How an individual entrepreneur structures his or 

her network can determine the value of their social capital and thus their ability to act in an 

entrepreneurial manner. 

Coleman (1988) purports that social capital is the entrepreneurial individuals in the social 

network structure in which the position of obtaining tangible and intangible resources (such as 

knowledge, information, emotional support, etc.), and can become the social structure of capital 

resources and property owned by individuals. Hills et al. (1997) pointed out that entrepreneurs 

have the opportunity to confirm that the network relationship is very important and they also 

shows that good relations can affect entrepreneurial alertness and creativity. 

Social capital is a quality derived from the structure of an individualôs network 

relationshipsðit is not an intrinsic characteristic of an individual. Ownership of the network 

relationship is jointly held among the members of a network and is not solely the property of the 

individual. Social capital provides the relationships through which an entrepreneur receives 

opportunities to use human and financial capital. How an individual entrepreneur structures his or 

her network can determine the value of their social capital and thus their ability to act in an 

entrepreneurial manner. 

Social capital can be a useful resource both by enhancing internal organizational trust 

through the bonding of actors, as well as by bridging external networks in order to provide 

resources (Adler & Kwon 2002; Putnam, 2000). A major factor enhancing the strength of social 

capital consists of trust, often a result of obligations, threat of censure, and exchange (Coleman, 

1988; Granovetter, 1985). This trust forms a bonding (or exclusive) glue that holds closely knit 

organizations together. A second aspect of social capital consists of ties that provide resources 

such as information, providing a bridging (inclusive) lubricant (Putnam, 2000). Ties that result in 

social capital can occur at both individual and organizational levels, although they are frequently 

attributed primarily to the individual agents involved. These ties may be either direct or indirect, 

their intensity may vary, and the outcomes (in terms of bonding or bridging social capital) 

contingent on the type of network being analyzed. In Granovetterôs classic (1973) work, he 

highlights the importance of maintaining an extended network of ñweak tiesò in obtaining 

resources (information about potential jobs). Weak ties are loose relationships between individuals, 
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as opposed to close ties such as would be found in a nuclear family. Weak ties are useful in 

obtaining information that would otherwise be unavailable or costly to locate. They extend oneôs 

network by linking individuals or organizations together and providing an interface for exchanges 

to take place. Nascent firms might, for example, rely upon weak ties such as membership in a 

trade organization in order to learn about the latest technological innovations. In contrast, an 

example of strong ties would be a sibling or parent helping out ñfor freeò in some aspect of the 

start-up activities. Thus, strong ties, such as those derived from family relationships, provide 

secure and consistent access to resources. The more personal resources one has, the less likely one 

is to rely on strong ties, and the more attractive weak ties become (Cook and Whitmeyer, 1992). 

We depict the various components of social and human capital relevant to the nascent. 

You may ask-what are networks and what opportunities are. Networks are relations with 

individuals that provide access to resources such as investors, customers, experts, strategic 

alliances, influence makers of any kind. Opportunities are innovative ideas, information benefits 

that derive from access, timing, referrals, control benefits, ability to broker, and competitive 

advantage. For example an entrepreneur that can generate competing terms sheets will receive a 

higher valuation for their start-up. In this example an entrepreneur is more likely to be successful 

if he or she has sufficient structural holes, rather than too much cohesion in their network. This is 

because structural holes dampen investorsô ability to collude among themselves against the 

entrepreneur.  On the other hand, the nascent entrepreneur with little social capital may benefit 

from cohesive networks in which he or she can leverage the social capital of a highly experienced, 

well respected member of their network. In theory, not being able to broker competition directly 

for oneself will result in less return to the entrepreneur, but may be the only suitable option when 

the entrepreneurôs social capital is not well developed. 

The study area based sources of social capital is divided into internal and external social 

capital. Bonding social capital refers to the intra-enterprise or organization within the department 

formed from a benefit. Bridging social capital is outside the business or organization with external 

organizations or companies which formed a relationship externally to obtain benefits (Wong Wai 

Lun, 2009); The definition of internal social capital and external social capital are as follows: 

1ɏBonding Social Capital 

Internal social capital, also known as combined types of social capital relations (Gittell & 

Vidal, 1998; Oh, Kilduff, & Brass, 1999; Putnam, 2000) is within the individual business or 

organization, working together for a common goal and interest of each other and can benefit from 

the enterprise. And has an internal social capital organization or company that can not only 
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promote inter-organizational workflow smoother, while reducing internal costs expenditure of 

resources. 

2ɏBridgi ng Social Capital 

External social capital, also known as a bridge type of social capital, is a benefit from 

outside the enterprise capability. From outside the enterprise network relationship between 

resources acquired, external social capital is already present, not only in the surrounding 

environment from which to obtain enterprise market information, customer information, and 

resources (Burt, 1992; Knoke, 1999). Additionally, it provides further entrepreneurial-oriented 

enterprises, which form the basis of an analysis and action, the company or management team is 

able to evade, counter or manipulation against environmental uncertainty (Chong & Gibbons 

against environmental uncertainty, 1997). 

Reviewing the literature of social capital, the entrepreneurial process involves a lot of 

information and access to resources. For one man alone it is very difficult to accomplish a lot, so 

through the accumulation and use of social capital one will be able to develop entrepreneurial 

tendencies (Langowitz & Minniti, 2007).  

This study will use the concept of Davidsson & Honig (2003), social capital perspectiveôs 

internal social capital and external social capital as the theoretical basis together with the 

theoretical model decision after the interview, including market information needed m business 

network business relatives and friends being encouraged to positively encourage and support 

government policy. 

 

2.3 Entrepreneurial Motivation 

Motivation represents people encouraged to pursue or complete work to promote the 

fulfillment of some desire or goal feelings. According to McClelland (1961) motivation research, 

he emphasizes an objective and effective system of motivation research, and proposed three needs 

theory. He believes there are three important individual motivations or needs in the work context: 

achievement, power and affinity. Campbell and Pritchard (1976) believe that motivation is a 

concept that is wished to achieve the objectives of the effort. In other words, motivation is a 

driving force of acts. Benjamin and Philip (1986) in a study on the factors affecting 

entrepreneurial motivation, and will divided the factors into "push" and two dimensions pull in 

terms of the dimensions, "push" of entrepreneurial motivation being the main negative factors and 

circumstances and therefore stimulate a person's entrepreneurial potential, will bring to the field 
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of entrepreneurship; while these negative factors may be as a result of the existing job 

dissatisfaction or unemployment. In terms of dimensions "pull" of entrepreneurial motivation, it is 

affected by potential factors, based on some positive factors that attract individuals to participate 

in entrepreneurial activity; while these positive factors may be potentially profitable opportunities. 

Dubini (1989) presented a 163 entrepreneurs questionnaire, a list of possible reasons for twenty-

eight entrepreneurs consider entrepreneurship. 

Maslow's hierarchy of needs is a theory in psychology proposed by Abraham Maslow in 

his 1943 paper "A Theory of Human Motivation" in Psychological Review. Maslow subsequently 

extended the idea to include his observations of humans' innate curiosity. His theories parallel 

many other theories of human developmental psychology, some of which focus on describing the 

stages of growth in humans. Maslow used the terms Physiological, Safety, Belongingness and 

Love, Esteem, Self-Actualization and Self-Transcendence needs to describe the pattern that 

human motivations generally move through. 

Entrepreneurs have been interviews using the information obtained from Dubini (1989) 

twenty-eight variables and Maslow's hierarchy of needs. They fall into four motivational factors 

were: money status, self-realization, survival escape, opportunity interest, its implications are as. 

1ЀMoney Status 

Materialism is also associated with money, it can be said that it is a matter of motivation. 

While open innovation business may be risky, but more than the available funds for the work of 

others, and therefore, profits overcame risk consideration. Most of the literature indicates that in 

reference to the open innovation business motives, the money itself is not the only motivation 

Instead it is a method to measure performance and achievements. Money is also seen as a means 

of independence and freedom. The demand for the right to become an entrepreneur can improve 

leadership, personal status and prestige, in addition, stimulating the community will affect its 

effects, on areas such as financial hardship. But this is perception rather than personal 

achievement, sine access to other people's identity is more important. 

2ɏSelf-Actualization 

What a man can be, he must be. This quotation forms the basis of the perceived need for 

self-actualization. This level of need refers to what a person's full potential is and the realization 

of that potential. Maslow describes this level as the desire to accomplish everything that one can, 

to become the most that one can be. Individuals may perceive or focus on this need very 

specifically. For example, one individual may have the strong desire to become an ideal parent. In 
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another, the desire may be expressed athletically. For others, it may be expressed in paintings, 

pictures, or inventions.As previously mentioned, Maslow believed that to understand this level of 

need, the person must not only achieve the previous needs, but master them. 

3ЀEscape 

Escape could contain a compelling force motivation of the decision, the entrepreneurial 

behavior is considered in order to get rid of a nasty situation. Some scholars also refer to 

entrepreneurial activity as a "career path last selected". 

4ЀFreedom 

Materialism is also associated with money, it can be said is a matter of motivation. While 

open innovation business may be risky, but more than the available funds for the work of others, 

and therefore, profits overcame risk considerations r. Most of the literature studies indicate that on 

the open innovation business motives, the money itself is not the only motivation. Instead, it is a 

method to measure performance and achievements. Money is also seen as a means of 

independence and freedom. 

For entrepreneurs, the entrepreneurial motivation it is not just the pursuit of wealth, 

entrepreneurship is a risky process, and the entrepreneurial process accumulated knowledge and 

experience have become motivation to pursue entrepreneurship. Therefore, in this study 

entrepreneurial motivation is defined as a concept, can be regarded as a man or a demand to 

achieve the objectives of the effort or energy, and is a driving force. In reference to 

entrepreneurship, the proposed Dubini (1989) motivation variables, the study was stationed in 

anentrepreneursô Incubation Center, mainly because its entrepreneurial behavior can be 

successfully completed by the assistance of the Government. Therefore Money and Status, Self-

actualization, Escape, Freedom were utilized for the study of sub-dimensions of Entrepreneurial  

Motivation. 

2.4 Incubation Counseling 

Small and Medium Enterprise Administration of Taiwan believe that the establishment of 

local resources in the background and they all have the same set up in the counseling Innovation 

Incubation Center, and incubation centers around the operational characteristics of its content and 

services, in a nutshell, the full range of services they provide is as follows: 

1 Administrative Service Support  




