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CONGRATULATORY MESSAGE

| am very pleased and honored to write this congratulatory message/iag witnessto
the birth of APJIE and Presidentthie Association of Asian Business Incubation (AABI).

Since AABI was established to promote business incubation activities by exchanging
information among Asian incubators,gadoumah pr o
on thevergeof AABI focusing on Research on Innovation and Entrepreneurship. The APJIE will
play a key role as not only a theoretical vision provitet also a practical example provider for
the business incubation development of the In@r@mmunity across the world.

The markets or industries of the twetfitggt century will depend increasingly on the
generation of knowl edge through creativity a
economyo has been c palsfethe neédmfesdliving aimedt issuesrsuch as r o
low growth, high unemployment and widening inequalities. The creatsaomyhas been seen
to become increasingly important to national
economyoO Preefseirdsento Parkdés trademark for boos
business opportunities, industries and jobs through the fusion of information and communication

technology, culture and other realms.

| hope that APJIE will be the steppingstone to tharing 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 suppogef APJIE. Without their contributions, the APJIE
would not have been born in the first place. | must express my deepest appreci&idhRo
Jawahar former President of AABI, for his succeseontribution and ddication for the
development of AABI over the past two years. | am also expressing my deepest appreciation to
the editorin-chief, Pofessor Bonglin Chg and Dr. Benjamin Yuan for their contribution and
dedication for the AABI.



T TS

Yeung-Shik Kim

President

Asian Association of Business Incubati&n
Kumoh National Institute of Techiagy
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CONGRATULATORY MESSAGE

As the elected president of the Korea Business Incubation Association (KOBIA), I,
Hyoungsan Kye, would like to express my warmest congratulation orutiisiing 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 editoDr. Jinhyo Joseph Yun from Daegu Gyeongbuk Institute of
Science and Technology (DGI ST), promotes the

Knowl edge City and Creative Economyo.

I n my opinion, the basis of pérsdpaknetwdrks oo v at

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 inncaetiive. 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 fa&juhe 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
specialissue, 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, | would like to congratulate Mr. Youngsik Kim, president of Kumoh
National Institute of Technologyn 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, | am expressing my deepest appreciation to chief editor Dr. Bongjin Cho
and Dr. Jinhyo Josephuvi from DGIST for the endeavor of this APJIE special issue.

Thank you.

/
;"/(
Y

Hyoungsan Kye, Ph. D.
President
Korea Business Incubation Association
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INTRODUCTION

BongJin Cho, Ph. D.,Editor in Chief

The concept of open innovation is not new to the many manufacturers of small and
medium enterprise, as they have adopted the 6éopen in
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 concéppgfe n i nnov a
that refers to achieving product or process innovation or getting new markets by making use of

i nesutleopen innov-ianhi opménaindnovaticode.

As the Korean Government is putting one step forward to facilitate openaitimovand
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 theigeeaconomy, 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, 2014f ocused on todaydés smart -aptivepldcationt s wh
aware, contexa war e, personalized, and wubiquitous. o0
Ailn achieving these capabilities, open in
Creati ve Econo myentGeamsrhave ta strugglel vtk &desigp complexity to help
accelerate innovation and reduce titnemarket by adopting disruptive product designing
technol ogies. 0 Alnvent Hel pb6s | nv il dlsodweld and
their annual opeinnovation conference on June 19th, 2014, to bring together open innovation
leaders and advanced practitioners from multiple industries to address all facets on the innovation
tomar ket cycle. o At t he conf er en c ethe fgivorkihgi c i p &
opportunities, gain educational and knowledge from leading innovation companies, and have the
opportunity to see new products ready for manufacturing, marketing and distribution, or

l icensing. o

With a focus on the current global issue bé tmodern innovaticto-market cycle, in
reference to todayds s mar t-active, ochiinewase, contelti ¢ h

awar e, personalized, and ubiquitouso, from a
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APJIE Volume 8, No. lpresents several papers on open innovation and knowledge city. As a
resul t, t his i ssue represents APJI Ebs iOpen
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 Agpacific region.

The APJIE Volume & has been edited and published for a Special Issue under the theme

of AOpen | nKmoowa teidogne aOnddy in Creative Economy.

of the APJI EOGs associate editors, took the he
and edited this APJIE VolumeB i n coll aboration with noé. Dr .
A Why do we need Open Innovation?0 is invite

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 evetotia Igvel 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 it Ur ban Knowl edge and I nnovation Sp
Contexts. o This paper explores the concepts,
development of the innovation spaces. The authors identify the foundational elements of
knowledge bsed 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 conditi@mraely policy, place

and people have been investigated.

This paper addresses the following central
and contexts that contribute to the formation of unban knowledge and innovation spaces (UKIS)?
UKISscanle defined as fithe |l ocality or space that
to generate and leverage its knowledge capabilities through knowledge extended networks
formed by enterprises and peoprdda kmwledgea@ndaut ho
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 referrinthéopolicymaking, planning and

implementation methods and processes those lead to the lived spaces. In their analysis, the authors

2 Asia Pacific Journal f(NNOVATION AND ENTREPRENEURSHIP



empl oy t he -Beppbly, plate and people with the discussions on the contexts that

vary on the basis of scaleconomic 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 imovation 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 aplpokcsnd
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 pladbe 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 pelplate rather than
businessclimate and it is impetive to understand the characteristics of innovation workers.
According to the authors, ithe major charact
politically active, seeking a better quality of life, culturally active with better competency in
human relations, and display diversity and tc

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

The second paper is fANew Per saameTheoryvThs on
prisonersé Dil emma, and Ultimatum. 0 Many exi s
to have overcome the issues of Chasm, Death Valley, and Arrow's Information Paradox that deter
their collaborations. The authors started this gty wi t h t he questions:
bet ween are firms so difficult?d and Oo0For wh,
be connected?0d Firms, be they small or l ar g
business, though it iguite 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 saeheother again, Axelrod and
Hamilton, 1981 verified that cooperative moves could thrive even in the grintouperative

world if some measures of reciprocity are maintained. In other words, the cooperation based on
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reciprocity and trust between firms che 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 réanhl rapen
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 instructeshawve 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 veakled 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 omghot game, proponents propose more amounts of benefitseapdnders
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 t o be mo d e | | e Dilemma tpdrspettivee In this easeg t e d
0Defectiond is not the clever choice to firms
firms meet later again high enough, they might have to choose Open Innovation strategies with
reciprocity or trustbasedc ooper ati on, whi ch was al so indic

monumental research in 1981.

The third paper i s AANn Asses sSyemt TheoRoadl ndi a
Ahead. 06 The purpose of this study -SystemtThe as s e
paper introduces the Indian challenges before the innovation and financejstem with their
performances of the system following the innovation financing measures. A survey was utilized to
collate the views of innovation financing praictiters to ascertain the gaps in the-egstem. 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-existent or minimal. For the operational
challenges before innovation, lower technology levels, and lack of skilled manpesver
discussed. This paper describes the current financingsystem 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 InvestBhsster Innovation Centre, Civil
society / NGO Mechanisms to support Innovation, Venture Capital Funding Mechanisms, and

formal financial system infrastructure.

This paper also describes Indian Infrastructure-&atem for innovation such as Science
& Technology Entrepreneurship Parks (STEPs), Technology Business Incubators (TBIs), Startup
funding within the ambit of Infrastructure Esystem, as well as Technology Development Board
(TDB). The authors discuss the financial assistance from the TeckhnDiegelopment Board
(TDB) for the years 1997 2010,, for sectowise 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 systemtdse result of the survey of
presented in the piehart 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 innovatian s . And the respondents indicated that
exclusively for Alnnovation Financed may hel |
that the reasons of low conversion of innovation for the absence of markegei#nkand

multiplicity of approaches etc.

The fourth paper is AAnalysis of Sustaina
Complex (G Valley).0 The objectives of t his
opportunities of the G Valley, wti 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 Gwagju 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 cmytrethe

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. e 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, hotlewtvo
indices analyzed by the authors were regarded as proxy variables for technological activities and

strength.

Volume8 No.1 2014 5



The G Valley was originally designed as anbidsed industrial park. The shares of
electronic/electric companies account for 23.1% ef3l708 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 thahte G Val l eyds patent applications
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 ovetitmin
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 samnof 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%. THedligiroup
industry of the group is bio, inorganic amdganic chemistry, atomic energy, mining and
construction. The size of the Gwangju Higlach 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 Vallepas 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 ardower 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 faicG 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 atvér 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 publi¢ransportation. And the market availability was #iba least an important

factor.

The fifth paper is AThe cr i tthe Sraall an® Mediane s s F ¢
Enterprise Administration, Incubator At Tainan Science Park (SIAT): Integr&irepreneur,
Entrepreneuri al Opportunity and Entrepreneur.i
paper is to investigate how to establish the basic conditions and initiate the entrepreneur activities.
The authors suggest the most important fiviteea 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 lierature, 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 incubatdér clieno mpani es 6 ¢
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 capitaltrepreneurial 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 baakound. The source of social capital is divided into internal and external social
capital with the variations of bonding social capital that refers to the-eéntexprise or
organization within the department formed from the benefit, while the bridgicigl szapital is
the outside business or organization with external relationship to obtain benefits. The
entrepreneuri al motivation is discussed by M
motivation research. The entrepreneurs have been intadievith the scales developed by
Dubiniés (4d9@®tY) vaeinalyl es and Masl owds hiera
factors of money status, seHalization, escape, and freedom were identified. The incubation
counseling has been discussed i 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 resulterbésed

consistency test that meetd £ 0.1 and AHP CR 0.1. In the critical success of the new

ventur es, the fihuman capital o di mensi on, t he
accumul ated experience. o I n the social capit
inffor mati ond has the most significant influenc
motivation aspects, Amoney positiondo factor
the incubation counseling aspeotsseltiheg@nasy
influential among the indicators of the surve

Finally, the APJIE Desk is always grateful to the authors of all seven manuscripts
submitted from four different countries. The authorsthef 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 heartyatiks and respect to the global readers of the APJIE, as

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

| am, as the editor in Chief, always grateful to the Korean SMBA (Administrator, Han
Jungwha), KOBIA (President, Hyurgan Kye),AABI (President, Yeung Shik Kim, Honorary
President, R. M. P. JawahandSecretariat 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 finanal 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 t h
publication for the year 2013 through 2014.

Thank you!
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A Letterfrom the GuestEditor

Why Do We NeedOpenlnnovation?

JinHyo Joseph Yun Ph. D

1. Why Do We NeedOpenInnovation?

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 obtdindkgies that are required for the
firm to innovate modern product and processes or to introduce new business (fiatals.&
Lundvall, 1998

Second, the growth energy of thiloplly weakened economy can be recovered through
open innovation. Surplus value or enterprise returns are diminishing. Accaodkgndratieft,
despite economic fluctuatipevery advanced capitalized economy system can arrive at the top of
the growth chrt right now. The concrete evidence for this is that interest rates, which indicate the
price of capital, are approaching an actual value of Z&meeman, 2011 The wor |l
economically developed major countries, inclgdkorea, 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 daheir firm for their technology, or for new technology outside of the firm for
new or more modern mar ket s. Koreabs creative

based on open innovation.

Third, the power law in the economy can be conqueredpey 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 newngravdustries. In the end,

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

*
Ph. D, jhyun@dagist.ac.kr010-6697%8355 The founder of SOI (Society of Open Innovation: technology, market, and
complexity)
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Long tail phenomena can occur in diverse industries through the open innovation paradigm.
(Elberse, 2008

Fourth, we ca 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 isukeesult,
several creative new products and processes will appear in the market. In the end, creative firms
can appear, grow, and construct the creative econ@irgwkins, 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 creativesults in several industries, engineering sectors, and social sciences. If
we conquer this two culture duality, as western countries and Japan have done in tF&0$950s
we can vitalize open innovation through a convergence between the humanities aodighe
sciences and engineering and the natural scie(@&kes, 199;7Tushman & O'Reilly, 2007

Second, patent trolls should be allowed and should be constructed by Korean universities,
national labs, and domestic firms in Kor¢ilcDonough Ill, 2006 Risch, 2012 Patent trolling
means that new technologies that are developed at universitiesadimhal 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 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 thg.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 nevetsarkatively(Calia, Guerrini,

& Moura, 2007 Chesbrough, 201 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 abouiOpenInnovation from 2005 to 2014.

First, | built up the dynamics of the open innovation model. 8hleuld 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, | built up a model that starts from open innovation,
and moves through to a complex ati\ap system, and on to evolutionary chan@e.J. Yun &

Cho, 2014

Second, | analyzed the role of entrepreneursénimtroduction 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, | formulated measurement methods for open innovation objectively. Open
innovation in frms and nations should be measured objectively from the first if we are to

introduce several open innovation policies and strategies.

Fourth, | developed a business model by developing circles through which anybody can
make connections between technologyd ahe market by himself. | 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-sfar{dini Hyo Joseph Yun &

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

Fifth, 1 analyzed the open innovationfexfts 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 diverserad dynamic open innovation strategies according to cluster specific factors.
(Brem & Tidd, 2012 Schlossstein & Yun2008 Jin Hyo Joseph Yun, Dominik, & Ledintiyo
Joseph Yun, Park, Lim, & Hahm, 2010

Sixth, | set up a philosophical background for the open innovation moagj igksias 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, | set up a logical and mathematical base for open innovation using a$peet
prisonerdés dil emma and game theory. From t hes:t
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 anddpesiness models automatically.
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4. Next ResearchTopics andMission tolncreaseOpen | nnovation

First, we should develop Information Technology based open innovation strategy toolkits
and business model developing toolkits. Even before this takes plasbpuld 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 lmanntroduced in the field of Artificial
Intelligence and next generation computing. Next generation computing depends on new ways of
learning using computers. | think that open innovation logic can provide a creative learning
mechanism for artificial infel i genc e. Al ready, I have made a b
learning model for next generation computing and artificial intelligence, which is deduced from

open innovation. o

Third, open innovation studies in economics, management, and policiesd she

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
i nnovation: technology, merak @ tn,g drod padrp lsex itt
open innovation: technology, mar ket, and comp

professors from more than 25 countries.
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Urban Knowledge and Innovation Spaces
. Concepts, Conditions and Contexs
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Abstract

Innovation is one of the key determinants of growth in the globalised knowledge economy,
and 6urban knowledge and innovation spkisesd f
paper aims to explore concepts, conditions and contexts that substantiate the development of
these spaces of innovation. The paper seeks to identify the foundational elements of knowledge
based urban development to outline the concept of urban &dgeland innovation spaces, and
justify its meaning, unique characteristics and growing influence in the contemporary cities. It
rationalises the relevance of the three underlying condifiaremely policy, place, and people
to better understand their coittution in the development of such spaces. This paper sheds light
over the varied contexts shaping each urban knowledge and innovation space uniquely. The paper
reveals the interplay between design and policies that is required for the creation of spaces o
innovation that are economically strong, socially connected, spatially stimulating, and
environmentally sustainable.
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1. Introduction

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 competitivéias
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 agendsufdgainable 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 innovaton syt em i s defined as a fAcollection of
t hat interact in the production and diffusion
1992, p.11). Several contemporary global economies are today experiencing a ragdidmhif

commoditybased economy to the innovatidriven knowledgeébased economy.

Innovationled knowledge is accepted to be the mostsadtained and endogenous path
of growth in the economy (LopeRuiz 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 knowledgeratogereus 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 knedde wherever they work and move (Marcaeu,
2008). Policymakers all over the world have come to a consensus to a considerable extent over the
Fl oridads (20 ®2e., technoiogyetadent, and toleBadcéver which the success

of the knowledge emomy 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 hapitad. The global capital has
a short horizon of expectation and is considered to be unattached doglalurio place
(Friedmann, 2007). The capital, when it moves to a more favourable location, it leaves behind a
degraded city that has lost its major eomic 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 s&tdngs
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place with a unige 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 ldagn retainment of skéd 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 transmissibinnovation and knowledg&/én 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 ordeto 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 abéisbstent of

our ban knowledge and innovation spaces (UKI S:
t hat Aibases its ability to create wealth on
capabilities through knowledgmased extended netwdk s for med by enterpr
(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, Oneorth in Singapore, 22@Barcelona, Australian Technology Park in
Sydney, Parkville Knowledge Precinct in Melbourne, and Kelvin Grove Urban g¥illia
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 innovati@tesmlevelopment.
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 startip SMEs. In other words, even it is a suiaur development Silicowalley has
been reaching its tentacles into downtown San Francisco and also infiltrating inner city Seattle.
Due to the highly urban nature of innovatidhis paper focuses on and keeps the discussion
solely targeting UKISs that arspatially and strategically located in the central city areas, and

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

Thi s paper aims to address the following
conditions and contexts h a t contribute to the formation
guestion 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 andirexplo
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economic, social, cultural and environmental value of knowlddgped 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 theokegpts 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. Forthidapnsi s t he study empl oys
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 papefocuses on the contexts that vary on the basis of scale, economic and knowledge

foundations of each UKIS.

2. Cities andKnowledgeBasedUrban Development

With the advent of 21st century, most of the world population has become urban residents.
UNhaseti mated that, by 2050, about 70% of the
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 knaawvisdgroduced,
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 hunsapital, infrastructure
capital and organisation. Being the producer of most of the patents, these are regarded as the
nationds innovation hubs (Marceau, 2008). The
of the firms that generate economic atids 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 ohd 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 governadshift from materialntensive civilisation to knowledgmtensive
civilisation (Carrillo, 2004). With this shift, the restructuring of the cities has been variedly

termed by the interchangeable nominations such as Ideopolis, Technopolis, and kndatedhe
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clusters to the current concept of knowledge &ity 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 populan pdiy approach (Lonngvist

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 locedvelopment in order to provide a sustainable development.
Yigitcanlar (2011) permutes the overall perspective by bringing it under the four broad policy
domains of KBUD i.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, socigpatial order, environmental sustainability and good governance to the
cities. Yigitcanlar and Lonngvist (2013) summarise the KBUD as a policyatgets of building
a Oplacebd to form perfect climates for not
integration of all. Thus, these four developmental perspectives establish the four main pillars of
KBUDO i.e., economy, society, environmentdagovernance (Yigitcanlar, 2014b). Making
specialised placési.e., UKIS$® on 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 knowlgel economy (Asheim, 2007). UKISs are considered as the
6spati al nexusd for the generation and disse
2008b).

3. Cities and I nnovation Spaces

Innovation and technology are seen as the fundamental fastersvhich 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 useafposive 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
enhancinghe 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 prageessively dynamic
marketplace. They are more open to experiments anesamutcing. 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 resms. 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 firtndoth large and smdllhave launched dedicated
websites and online communitieecessible 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.,-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 i nnovation sp
have not only limited themselves to the invitation of the open ideas onlingrd@ncouraging
faceto-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 InnovationrfrdGeneral 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 fronbeing 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 ityeatigt innovation,
value knowledge differ significantly from those that were developed for by commmagd
services and call for different development strategies and these different conditions need to be
accounted for when formulating strategies (Knjdgt995). Such places are exchangeably termed
as Otechnology hubéd, 6science park©ao, 6innova

6knowledge precinctdéd, oéknowledge community pr e

UKISs are integrated centres of knowledge germmatiearning, 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). Suc 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
economicdevelopment, 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 successjalierally
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 compriseknbwledge and technologypased
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 researchiingons, 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 actig 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 iatdgsry
are the Google campuses; Qwiki, SoHo, New York; Square, San FrancisceSSirifindhoven
Pixar (California) and so on. These are characterised by major emphasis on innovative
architectural design that represents life and has qualities thatirageointeractive 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 digital media city districts, technology and innovation hubs,
corridors, to the emerging creative precincts and knowledge precincts. Examples are Silicon Fen
(Cambridge), Onamorth Singapore (Singapore), Helsinki Digital Village (Finland),
22@Barcelona (Baelona), Sophidntipolis (France), Brainport (The Netherlands), and Hsinchu
Science and Industrial Park (Taiwan). The carfpased 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
also emerging as strong contender in this race. These are charadigrised knowledge base,
significance of academic collaboration (R&D and educational activities), encouragement of
knowledge flow, and mixedse hightech environment providing quality urban life (Yigitcanlar
et al., 2008b). The global knowledge cities dnéaken 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. Reteaeports 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), ParSaclay (France), Bangalore (India) that houses Wipro and Infosys,
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Beijing (China) the home for énovo 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 approdc 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 knowledgbased activities, however, generally cluster in areas with a rich
base of scientific knowledge related to specific indudlries., knowledgebased industries that
are cuttingedge industries such as kdohnology, ICT, advance manufacturing, creative
industries and so on (Baptista, 1996). With the help of such clustering, firms benefit from the
agglomeration of other knowleddmsed industries and workers (Yigitcanlar, 2010). The
diversification of econoies have in fact led to the development of cities as a collective platform
for such UKI Ss or 6gathering pl aces for cl
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 ntakesxternalities generally
large as compared to the regional areas, all the models predict that cities grow faster (Henderson
et al ., 2011) . Breschi and Lissoni (2001) n c
agglomeration of firms in a certaiareas 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 andhnovation 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 cafbe summarised on the basis of the case studies, undertaken by
Yigitcanlar and Dur (2013), as:

1 Centrality: Central areas of citiggovide the most conducive environment to UKIS. In
certain instances, this includes the dilapidated inner city areas oldee CTBD 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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1 Connectivity: Efforts of establishinnkages 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).

1 Triple helix model and endogenous base: In spitthe 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 ukilistet 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).

1 Knowledge and innovatioworkers: The talentediorker 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, @Qogh).

1 Urban diversity and tolance: A substantiaultural 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).

1 Quality socal, cultural, natural and built environment: Major attentirpaid 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 succeful UKIS, it is inevitable to analyse the conditions that nurtures them.
Porter (1998) points out that such knowlediga s e d cluster cannot b e
O0stimulated6é by providing them the appropri a
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 secomd place and its design,
manifests itself as the execution of the policy and the last integral condition, people, who sustain

and 6lived the policy and design. These thre

achieve the underlying objectivof UKISs as the sedmed and enclave for generation of
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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).

416 Po |l i cUybén Imovdtion 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 accomplishtCéigar 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 innoi@ 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 (Lonngvist et al., 2014).
The policies need tbe 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 domaidsi.e., organisational, economic, social, and spatial domains to provide

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

9 Organisational development domain for sound policyljtasature points out, aims for
the good governance climate for stimulation of environment for successful irorovati
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 andldewvent plans
aiming for longterm 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 antaielevels; and triple
helix model of partnership (Maynard, 2008; Van Winden, 2008; Yigitcanlar et al.,
2008Db).

1 Economic development domain for sound policy aims forgthed business climate for
the firms as well as the whole community to stimulatemavironment 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. Fineneed f undi ng i s said to
regional innovation machine. The strategies being adopted by the contemporary UKISs

are provision of special incentives for the development of innovéitised businesses;
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financial support and strong investmerjtsnt 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 governmengfers to invest over and allow large number of
startup companies and SMEs as most of the innovation happen here as compared to the
largemultinational companies (Yigitcanlar & Dur, 2013).

1 Societal development domain of the policy aims to stimulaied 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 transiaitet in the
society equitably is the foundation over which this domain rests. This includes strategies
aimed for: lowcost access to advanced information networks; wide online public
information networks; investment in education; value creation forecitiz 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 agyevernment and-democracy.

1 Spdial development domain of the policy aims for stimulatingood 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 knowledbe an
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 lasdwithin the
UKIS for encouraging life, work and play; leeost 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 donthmsvell
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 todherall region. This framework establishes

a foundation for the other integral condit®place in the innovatichased development.

4.26 P 1 a c &rman énnodation Spaces

The quality of place plays a cenheretolliver ol e

and contributes to their lorgrm 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 shi@iplements 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). ippard points out that mobility and places-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 $@ciastruction 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 placelsave 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 neemhattachment to

a location (Lefebvre & NicholseBmith, 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 ustind 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 synbolism or branding (Pratt, 2002; Yigitcanlar et al., 2008; Peschl & Fundneider, 2012).

9 Permeability: The contextresented 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
innovaton in the contemporary mobile economy (Massey, 1994). This has led to the
permeability of spaces by blurring of major urban functions and actiitiesg,
working, learning and playirdgin the recent postmodern urban scene and the ruiged
environment®of UKISs (Yigitcanlar et al., 2008b). Strijp in Eindhoven exemplifies the
above by its transformation into a mixede complex of 3,000 dwellings, 5,000 jobs,
and 30,000 mof commercial, cultural and leisure activities (Fernarblieddonando,
2012). Highlevel 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 fosteo-face
interaction giving UKISs their social value and promoting connectivity.

1 Flexibility: For UKISs to stayprogressive and global, flexibility is seen as a major
determining virtue for accommodating the flows and processes and creating the sense of
place (Pratt, @02). 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 worksires 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).

1 Innovation enablingtiteraturehas 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 weesign 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). Resemntgnsive innovation producers,
universities and R&Dnstitutes are at the core of such UKISs, where the learning value
of knowledge and innovation is at central importance (Yigitcanlar et al., 2008b). The
experimentdriven campus of Pixar (California) that has integration of spaces to
demonstrate the ideapractically is an example that displays how the designed
environments act as an extension to the cognitive processes.

9 Sense of playfulness: The sensk experimentation and playfulness with the daily
routine of working and learning fuels the creativitylannovation. 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 expses 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 gaitsus 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 intdcans.

1 Symbolism (or branding): In thlenowledge 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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mearingful 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 & PalleéBasbera, 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@Barce|oh@bianranta, Brainport, Kelvin Grove Urban Village,
Onenorth). 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.

4.36 P e o p | Whian lanowétion Spaces

The people in terms of UKISs are the creative class or the knowledge or innovation
workers and their familié€s forming the knowledge community:he rise of the creative class
thesis shifted the focus on the peoplienate rather than the businedsnate in the urban
development of regions (Florida, 2002). They are trusted to be shaping the performance of
economies through their problem solvitifg-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 longterm competitiveness of UKISs at both levdeise., 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 ofatiomo workers.

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

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

9 Seek a better quality of life, have healthier habits and are less dependemecessary
consumption;

9 Culturally active and artistically expressive;

1 Display diversity and tolerance;

1 Better competency in human relations.

The development of UKISs requires the empowerment of people in a variety of ways. As
rightly put by Caey (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 betkat 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 (Smith995), which will be the obvious result of kndww.

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
knowledg® i.e., analyttal, 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 peopleed
(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 s$iesienust 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 encagirgy 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 indirectlyis a byproduct 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
parameted i.e., scale of the city in which UKISs are developing, financial ownership that drives

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

9 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 rban) 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 gentrificaton, 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 pladentity is also an essential objective

Volume8 No.1 2014 29



for achieving the longerm competitiveness. Comparatively, on the one hand, the cities
with emerging knowledge economies cash on the positive féctas low living coss,
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 inadegudied 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 0§ existing
infrastructural resources can be a more feasible option in this case (Bulu et al., 2014).

1 Financial ownership: The development focus of the government for UIKSs varies from
city to city. UKISs of the Asian cities have been receiving readergdvernment funds
(e.g., Hong Kong6s Teleport, Singaporebds
North American contemporaries are mostly developing as pphiiate partnership with
varying influence of pubiocn aWalhloeryi,t yMa(ses. agc
Route 128, Hel sinki 6s Arabianranta). None-
are seen to be popping around the globe increasingly. Additionally, the prtgzbrty
projects driven by real estate speculation aiming for rapiémesion, 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.

1 Knowledge baseinnovation 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 \Wether it is scienceor technologybased (Knight, 1995). Amongst
these two types the scienbased innovation demand a set of initial conditions, which
are quite difficult to meet. Hence these tend to exist in relatively few places called the
0i sl andsowdti ond or 6centres of excellenc
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 (sdiared),
synthetic (engineerinrbased) and symbolic (art based). The technological focus may
vary as basic researtlased (Cambridge Science Park), applied resdzased
(Singapore SciercPark), hightech manufacturingpased UKISs (Hsinchu Technology
District) or those that focus on the liveork-learnplay within the same development

(Singaperogdsh @mre Bri sbaneds Kelvin Grove Ur
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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 disseminatikkmafvledge and innovation to
sustain longerm 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. Thencept 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 g@balisation keeping people at the centre of its development by providing

them the quality of o&épl aced.

The important question that stands as the major challenge for all the actors and
stakeholders contributing in shaping up of the knowledge economy congidéKISs 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, discesrby discussing that the success of any UKIS is
synthesised to be depending on three basic underlying conditions that constitute them: policy,
pl ace and peopl e. 6Policyd for UKI Ss, founde
equal weightto allthd o mai ns whet her it is economic, soc
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 emipdhei 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 poligymfeworks and design frameworks is required for
the longterm competitive and sustainable development of UKISs recognising the central
i mportance of the third indispensable condit
actual executor of the wholerocess. 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 sasance 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 aifguality |
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 whol®retiinnovation 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 ga 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
plannirg, 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 datibeg driven from the
literature on what could be done to build successful UKISs with the help of KBUD approach

might worth considering:

fForming a good Obusi ness -ledsuppattaednitiatien c e n't
process is necessary as thdiahidriving force for knowledgéntensive investment and
activities. Triplehelix model partnership such as publiprivateacademid is an ideal
model for building UKISs.

fEstablishing a good oO0people climatdéd is ¢
UKISs development, a great value should be given to the innovation and knowledge
generatord such as knowledge workers. Effective policies for facilitating both
endogenous and exogenous taleases are needed.

flnvesting on a ¢ oi@dAs dKIPiaa highly urbad phenanterob, i s
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.

fFounding a good oO0governance <climated is
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 resof the city and viceversa. 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.

Acknowledgements

We cordially thank Editem-Chief Prof. Bong Jin Cho and Guest Editor Dr Jin Hyo Yun
for their invitation to contribute to the Special Issue. We also thank two anonymous reviewers for

their constructive comments, which helped us to improve the manusigrificantly.

Biographical Notes

Surabhi Pancholi is a Doctoral Researcher at the School of Civil Engineering and Built
Environment, Queensland University of Technology, Brisbane, Australia. She researches on the

topic of design principles and plangiprocesses of urban knowledge and innovation spaces.

Tan Yigitcanlar is an Associate Professor at the School of Civil Engineering and Built
Environment, Queensland University of Technology, Brisbane, Australia. He researches on the
topics of knowledgdased urban development, sustainable urban development, and smart urban
technologies.

Mirko Guaralda is a Lecturer at the School of Design, Queensland University of
Technology, Brisbane, Australia. He researches on the topics of urban morphology and sense o
place, urban hacking and unstructured use of public spaces, and inclusive and accessible urban
design

<received: 2014. 04. 05>
<revised: 2014.05. 10>
<accepted: 2014. 05. 23>

Volume8 No.1 2014 33



Reference

Alfaro, J., Lopez, V.. & Nevado, D. (2011). The rdianships between economic growth and
intellectual capitalA study in the European UnioActa Oeconomica, §3), 293312.

Asheim, B, & Gertler, S. (2005). The geography of innovation: regional innovation systems. In J.
Faberberg, D. Mowery, & R. Nelsqikds.), The Oxford handbook of innovatigpp. 29%

317). Oxford: Oxford University Press.

Asheim, B. (2007). Differentiated knowledge bases and varieties of regional innovation systems.
Innovation: European J. Social Sciences(3p223241.

Asheim, B.,& Coenen, L. (2006). Contextualising regional innovation systems in a globalising
learning economy:On knowledge bases and institutional framewors. Technology
Transfer, 311), 163173.

Baptista, R. (1996). Research round uqulustrial clusters and terological innovationBusiness
Strategy Review,(2), 5969.

Baum, S., OConnor, K., & Yigitcanlar, T. (2009). The implications of creative industries for
regional outcomesnt. J. Foresight and Innovation Policy(5, 4464.

Berkes, F. (2009). Evoluh of comanagement: Role of knowledge generation, bridging
organizations and social learnirlg.Environmental Management,(8), 16921702.

Breschi, S., & Lissoni, F. (2001). Knowledge spillovers and local innovation sysfewrtical
survey.Industrid and Corporate Change, 14), 9751005.

Bulu, M., Onder, M., & Aksakalli, V. (2014). Algorithrambedded IT applications for an
emerging knowledge city: Istanbul, TurkeyExpert Systems with Applications,
http://dx.doi.org/10.1016/j.eswa.2014.02.013

Casellas, A.& PallaresBarbera, M. (2009). Publisector intervention in embodying the new

economy in inner urban areaBhe Barcelona experiencélrban Studies46(-6), 1137
1155.

Carrillo, F. (2@2). Capital systems: implications for a global knowledge agehdi&nowledge
Management6(4), 379399.

Carrillo, F. (2004). Capital cities: a taxonomy of capital accounts for knowledge dlties.
Knowledge Management(H, 2846.

Carrillo, F. (2006).Knowledge cities:Approaches, experiences and perspectii@agrlington:
ButterworthHeinemann.

Carrillo, F., Yigitcanlar, T., Garcia, B., & Lonngvist, A., (2014nowledge and the city:
Concepts, applications and trends of knowletigsed urban developmefiVashington, DC,
Routledge.

34 Asia Pacific Journal f(NNOVATION AND ENTREPRENEURSHIP


http://dx.doi.org/10.1016/j.eswa.2014.02.013

Casey, E. (1998)The fate of place: a philosophical histofgerkeley: University of California
Press.

Casey, E. (2001). Between geography and philosopiyat does it mean to be in the place
world? Annals of the Associatiasf American Geographers, 01), 683693.

Chatzkel, J. (2004). Greater Phoenix as a knowledge capitéhowledge Managemen{53, 61-
72.

Chesbrough, H. (2003). The era of open innovatMii. Sloan Management Review,(3% 35
41.

Chesbrough, H., Vankarbeke, W., & West, J. (2006Dpen innovation:Researching a new
paradigm.Oxford University PresgOxford.

Cresswell, T. (2004 Place: a short introductionLondon: Wiley.

Crevoisier, O. & Jeanneret, H. (2009). Territorial knowledge dynamics: from pgheximity
paradigm to multiocation milieusEuropean Planning Studie$7(8), 12231241.

Dvir, R., & Pasher, E. (2004). Innovation engines for knowledge cities: an innovation ecology
perspectiveJ. Knowledge Managemen{(53, 1627.

Evans, G. (2009). eative cities, creative spaces and urban policipan Studies, 4&-6), 1003
1040.

FernandeMaldonando, A. (2012). Designin@ombining design and higtech industries in the
knowledge city of Eindhoven. In T. Yigitcanlar, K. Metaxiotis, & F. Carrilled§.),
Building prosperous knowledge citieolicies, plans and metricpp. 175194).
Northampton: Edward Elgar.

Florida, R. (2000). Technology, talent, and tolerahai®rmation Week(812), 365370.

Florida, R (2002). The rise of the creative clasgnd how it's transforming work, leisure,
community and everyday lifslew York: Basic Books.

Florida, R. (2005)Cities and the creative classlew York: Routledge.

Friedmann, J. (2007). The wealth of citieBowards an assetsased development of newly
urbanizing regionsDevelopment and Changed(6), 987998.

Gonzalez, Q.& Carrillo, F. (2012). Citiesbhenchmarking algorithmA metaranking exerciselnt.

J. KnowledgeBased Development(13, 36%387.

Henderson, V., Storeygd A., & Weil, D. (2011). A bright idea for measuring economic growth.
The American Economic Reviel@1(3), 194199.

Henry, N, & Pinch, S. (2000). Spatialising knowledge: placing the knowledge community of
Motor Sport ValleyGeoforum, 3(2), 192208.

Volume8 No.1 2014 35



Hseih, H., Hu, T., Chia, P., & Liu, C., (2014). Knowledpatterns and spatial dynamics of
industrial districts in knowledge cities: Hsinchu, Taiw&xpert Systems with Applications,
http://dx.doiorg/10.1016/j.eswa.2014.02.009

Hu, T. (2008). Interaction among higlch talent and its impact on innovation performarce:

comparison of Taiwanese science parks at different stages of develofneopean
Planning Studies, X&), 163187.

Hu, T., Lin, C., & Chang, S. (2013). Knowledge intensive business services and client innovation.
The Service Industries J., @3%-16), 14351455.

Kearns, G.& Philo, C. (1993)Selling placesThe city as cultural capital, past and presedew
York: Pergamon Press

Knight, R. (1995). Knowledgbased development: policy and planning implications for cities.
Urban Studies, 32), 225260.

Kunzmann, K. (2004). Culture, creativity and spatial plannifige Town Planning Review, (45,
383404.

Landry, C. (2000)The ceative city A toolkit for urban innovatorsLondon: Routledge.

Lefebvre, H., & NicholsofSmith, D., (1991)The production of spac@xford: Blackwell

Lippard, L. (1997).The lure of the localSenses of place in a multicentered socid&tgw York:

New York Press.

Lonngvist, A., Kapyla, J., Salonius, H., & Yigitcanlar, T. (2014). Knowledge that matters:
Identifying regional knowledge assets of Tampere Rediarppean Planning Studies,
http://dxdoi.org/10.1080/09654313.2013.814621

LopezRuiz, V., Alfaro-Navarro, J., & Nevado, D., (2014). Knowledgéy Index construction:

An intellectual capital perspective. Expert  Systems  with  Applications,
http://dx.doi.org/10.1016/j.eswa.2014.02.007

Lucas R. (1988). On the mechanics of economic developmheltonetary Economi¢c2(1), 3
42.

Lundvall, B. (1992)National innovation system3¥owards a theory of innovation and interactive
learning,London: Pinter Publishers.

Marceau, J. (2008). Innovation in the city and innovative citresovation: Management, Policy
& Practice, 1@1), 136145.

Massey, D. (1991). A global sense of pladarxism Today, 3%), 2429.

Maynard, N. (2008). MunicipaldT policy goals and technology choicésdecision framework.
In T. Yiigtcanlar, K. Velibeyoglu, & S. Baum (Ed.Freative urban regions: harnessing
urban technologies to support knowledge city initiatigpp. 95113), Hersey, PA: IGI
Global.

36 Asia Pacific Journal f(NNOVATION AND ENTREPRENEURSHIP


http://dx.doi.org/10.1016/j.eswa.2014.02.009
http://dx.doi.org/10.1080/09654313.2013.814621
http://dx.doi.org/10.1016/j.eswa.2014.02.007

Mort, G, & Roan, A. (2003) Smart state: Queensland in the knowledge ecofumegnsland
Review10(1), 859870.

Peschl, M. & Fundneider, T. (2012). Spaces enabling gaimenging and sustaining innovations:
Why space matters for knowledge creation and innovatidn. Organisational
Transformation and Social Changd 1) 41-61.

Porter, M. (1998)On competitionBoston: Harvard Business School.

Pratt, A. (2002). Hot jobs in cool places: the material culture of new media product spaees:
case of south of the mark&an Franciscdnformation, Communication and Society1lh
27-37.

Relph, E. (1993). Modernity and the reclamation of place. In D. Seamon [BeE)ling, seeing
and designingTowards a phenomenological ecolo@p. 2540). Albany: State University
of New York Press.

Rogerson, R. (1999). Quality of life and city competitivenesban Studies, 3&), 969985.

Romer, P. (1986). Increasing returns and {amgy growth.J. Political Economy, 9%), 1002
1037.

Scott, A. (Ed.). (2001)Global cityregions: trems, theory, policyTrends, theory, policyOxford:
Oxford University Press.

Sheppard, E. (2002). The spaces and times of globalization: place, scale, networks, and
positionality.Economic Geography8(3), 30%330.

Smith, K. (1995). Interaction in knoedige systemsFoundations, policy implications and
empirical methodsSTI Reviewl6(1), 69-102.

Thrift, N. (2006). Reinventing invention: new tendencies in capitalist commodificatamnomy
and Society, 32), 279306.

Van Winden, W. (2010). Knowledgend the European citfeconomic and Social Geography,
101(1), 106106.

Van Winden, W. (2008). Urban governance in the knowldziged economyChallenges for
different city typesinnovation: Management, Policy and Practice(1)) 19%210.

Williamson, K, & Roberts, J. (2010). Developing and sustaining a sense of plaeerole of
social informationLibrary and Information Science Research(132281287.

Yigitcanlar, T., Baum, S., & Horton, S. (2007). Attracting and retaining knowledge workers in
knowledge citiesJ. Knowledge Managemenit](5), 6-17.

Yigitcanl ar, T., O6Connor , K., & Wester man,
Me |l b our ne 6-asddnrbaw degetbpgneent experier@idies, 252), 6372.

Yigitcanlar, T., Velibeyoglu, K., &MartinezFernandez, C. (2008b). Rising knowledge cities:
The role of knowledge precincts. Knowledge Managemenit2(5), 8-20.

Volume8 No.1 2014 37



Yigitcanlar, T. (2009). Planning for knowled¢ased development: global perspectivéds,
Knowledge Managemerit3(5), 228242.

Yigitcanlar, T. (2010). Making space and place for the knowledge econ$énowledgebased
development of Australian citieEuropean Planning Studies, (18), 17691786.

Yigitcanlar, T. (2011). Position paper: redefining knowldédggesed urban developmeint. J.
KnowledgeBased Development(4), 346G356.

Yigitcanlar, T, & Dur, F. (2013). Making space and place for knowledge communitessons
for Australian practiceAustralian J. Regional Studies, (19, 3663.

Yigitcanlar, T, & Lonnqvist, A. (2013).Benchmarking knowledgbased urban development
performance: Results from the international comparison of Hel€bitikes, 311), 357369.

Yigitcanlar, T, & Lee, S., (2014). Korean ubiquitoegso-city: A smartsustainable urban form or
a branding hoax. Technological Forecasting and Social Change,
http://dx.doi.org/10.1016/j.techfore.2013.08.034

Yigitcanlar, T, & Teriman, S. (2014), Rethinking sustainable urban development J.
Environnental Science and Technolodwtp://dx.doi.org/10.1007/s13768213-0491:x.

Yigitcanlar, T. (2014a). Empirical approaches in knowledge city reseBsgiert Systems with
Applications http://dx.doi.org/10.1016/j.eswa.2014.02.005

Yigitcanlar, T. (2014b). Position paper: benchmarking the performance of global and emerging

knowledge cities Expert Systems with Applications,
http://dx.doi.org/10.1016/j.eswa.2014.03.032
Zukin, S. (2010).Naked city: The death and life of authentic urban placé&xford: Oxford

University Press.

38 Asia Pacific Journal f(NNOVATION AND ENTREPRENEURSHIP


http://dx.doi.org/10.1016/j.techfore.2013.08.034
http://dx.doi.org/10.1007/s13762-013-0491-x
http://dx.doi.org/10.1016/j.eswa.2014.02.005
http://dx.doi.org/10.1016/j.eswa.2014.03.032

New Perspectives on Open Innovation from
Game Theory:
The Pri soner s éheDliimaterm@aae a n d

Jeongho Yang  andJinHyo Joseph Yun™

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 oeshsaeonclude,
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 Paradoxat deter their collaborationsWe 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 casthdeéitms, be they small or large,
are more than oftemterconnected for their business, though it is quite uncertain how many times
they might come into contact witBothe case of encounters between firms diffiens the cases
often dealt with inthe game theory that say that it is always better to defebe 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 reciprogiaind 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 proess.
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1. Introduction

As the knowledgdased economy develops, the amount of knowledge circulated rapidly
increases, rad 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, 201@GnduRark,

2012). Literature on strategic alliances, the virtual corporation, kswmplier collaborative
relations, and technology collaboration continuously increases, which indicates the importance of
externalintegration and outsourcing (Teece, Pisara 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 (Chesbnp@®03), 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 knowledgebasel society progress,the necessity of open innovation
strategiecontinues to grovalong withsuchissuesas technology transfer and industmiversity
collaboration However, the factthadr r owbés i nf or mati on paradox (A
Ramellg and Silva, 2006), whichrefers to the discordance existing between technology
demanders and suppliechasm (Levinthal and Rerup, 2006; Moore, 2002; Shove, 1998; Sroufe,
Curkovic, Montabon, and Melnyk, 2000), whiotfers tothe incomplete transfer oethnologies
to markets and death valley (Auerswald and Branscomb, 2003; Moran, 2007; Rai, Reichman,
Uhlir, and Crossman, 2008), whicéfers to large gapgsetweea technologies and marketse not

overcome proves that many technologies areiséffectively connected to markets

Therefore, in the present studylaical analysis of questions in a number of existing
studies about the prisoné dilemmasituation related to fundamental dilemmas parties in
interactions facandinclusiveanswes to theissuesof thelogical analysiswill be obtained with a
conclusion that can be reached throsghial experiments amdeductive inferencenethods. The
main research questions incluadéhat are the reasos for the inactive cooperation between
businesses and ttdifficulties in overcomingAr r ow6 s i nf o rinmthet reabworldp ar a d

despitethat movementor activation of open innovations have beggr@ssivelynade
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2Li terature Review of the Prisoner s

Thepri sonerés dil emma gnasiuationd inrwhicht defgctios iIs o ws
rewarded more, the players cannot go toward Pareto optimality. In general, players in the
prisonerdéds dil emma ¢game 0 hesencompardtion atd defectidpas o f t
shown in[Figure 1. However, upon carefuleview, 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 i@t games will always bd(P).
Meanwhile, the relaticad expressionT, R, P, S=5, 3, 1, 0) is frequently used in many game

theory studies (Press and Dyson, 2012), so does our study.

C
R R 5T
Cooperation
Player, A
D
I,5 PP
Defection
I=5RkR=3FP=15=10
[ Figure 1] Description of the Prisone
The research frame of t he pr eferrehte n@ame di | e

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, 1B9Nowak and Sigmund, 1990; Nowak and
Sigmund, 1993; Kendall, Yao, and Chong, 200He technology transactioh&tweerfirms that

are to be dealt with in the present study or the issues of cooperation surrounding the transactions
are also quite similaotthep r i s 0 n e r GiwatiahiThakeigraiteough two firms can enjoy
win-win situations in the longerm perspectivesf they take open innovatiostrategiesn the

relevant technology transactions, both firmaytry to get a free ride otine more ative technical

cooperation of the other party while taking passive positions in mutual technical cooperation

In line with this open innovatiorthat encompasses the concept of cooperation between

firms should be reviewetbday. Openinnovation, which is regarded as a new paradigm in
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relationships betweefirms is a concept proposed Ihesbrough, H. W. (Chesbrough, 2003;
Chesbrough, Vanhaverbeke, and West, 2008t refers to achieving product or process
innovation or forming or discovering new marketsy bmaking use ofinternal or external
knowledgeor technologies of &rm (Yun and Ryu, 2009; Yun, Ryu, and Jung, 2013). That is,
openinnovationbasically entails bdirectionality One of the two directions is inflow type or
outsidein open innovationywhich meango bringknowledgeand technologies from the outside of

a firm to the inside of thdirm to lead to new product or new process innovation and the other
direction is outflow type orinsideout open innovation,which meansto transfer unsed
techndogies or products ahe firm or internal assets that could not be connected to the market to
the outside of the firm to create new reven(dsn and Jung, 2013As such, regardless of its
types,open innovatiorof a firm can be said to begin from tf@mation of relationships with
other firms and the argument of many scholars that the performancdirof &an be greatly
affected by its relationships or strategic networks with many other firms surrounding the relevant
firm and the uniqué&nowledgeor resources between firmisherentin the networls (Dyer and
Hatch, 2006; Dyer and Singh, 1998; Zaheer, Gulati, and Nohria, 2@00pe also said to be

related to thdormationof relationships with othefirms.

The presentstudy is to establisltheoreticalbasesfor complex systems that cannot be
easily obtained from social experimentnd is ultimately to be developed witdgentbased
modeling simulation studies laterin line with this in 1971, James M. Sakodanalyzed
interactions between groups using ttheckerboard model simulatiagechnique which is based
on thecellular automatanodel that is similar to thagentbasedmodelingtechnique(Sakoda,
1971).This study set up two different groups owrleeckerboard (likened tairtual society and
gave oty simplerules of behaviorsuch as the kinds of force to push or pull each other to the
agens to approach the analysis of thattern dynamicef situationsin which mutual suspicion
andsegregatioroccur and the social phenomena fodira social climkers, social workex and
boy-girl couples usingsimulationtechniquesOther studies that addressed ttymamicsof social
acts occurring betweeagens throughsimulationstudies include a study in 1992 conducted by
Martin A. NowakandRobet M. May (Now&k and May, 1992).

Studies of game theories itraditional economics have relied odyadic interactios
between twoagens and theirationality for a long time However, in fact, many cases can be
frequently identifiedn which not only more than two agemare involved but also most of them
are notthat firationab as frequently assumed in economiBased on thegentbasedsimulation
techniquefiDilemmab Mi k | o s refiécted Sitmatidnga whjch agerg are not required to

be necessarily rational dmulti-a g e nt s 6 sito presentaa rhoreodevelopmental study
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direction In his study, he additionally specifiezhvironmental size reward/penalty functions,
learning rules, agestpersonalitiesandinitial conditions (Szilagyi, 2003)n particulr, the fact

that the results oNowak and Ma g éimulation study obtained by reflectinggensd greedy
personalities are quite similar to the results of a study conducted by Szilagyi in 2003 should be
noted. The left side diFigure 3 shows the resultsfd&zilagyi (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 thwo studies show that the shapes of decentralized cooperation
appear stable in fractal forms on t@onensional planes anthe shapes quite similar to each

other areshown to bémpressive

[Figure 2] Left) Szilagyi (2003); Rght) Nowak and May (1992)

3.0pen I nnovation in the Prisoneros

[Figure 3 shows the payoff matrief firms A andB according totheir open and closed
innovation strategiesvalue q is defined to indicate the size of common knowledge when both
firms A and B choose open iovation 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 (P8Bgr, 1
and is set as 0.2. Moreover, as additional variables to %@mdﬁfi were considered wheré]

is the cost to a firm, j that is reqLFFJ"rsad f ol

variadbledescri bing synergetic benefits to a firmn
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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 equdllyis logic ofthe payoff matrix giginates in the
ideathatthdil oss of mo n dspasgerithan theclodspugbtfabotut by c o mmo di t y
traps0 in the short runTherefore, althougthe cases where bofirms selecfi O p eare ¢he most
desirable in terms of payoffs of both firmsadividual firms selecti C|1 o swhich ds,aclosed
innovationstrategyastheir best strateggnd eventually, the result convesgm (Closed, Closed)

of firms A and B,which isa Nash equilibriunibelow Paretooptimality. Hence, with this structure,
thepri sonerds dil emma game is quite proper as
and embodies well the problems of achieving mutual cooperation (Rapoport, 1965) here in (Open,
Open).

| Firm B
[ ParetoOptimality ]
J Open Closed
\
\4 A+B-0-ttga+fipa R S | A
Open
B+A-Q-%ag+845 B+A-ttag+545
Firm A p
A+B-tga+fpa L A
Closed
B-r Bl Nash I
[Figure 3]AShort-t er m Pri soner 6s Dil emma Game of

g = the amount lost by common knowledge sharing of the twesfi

r = the value loss of the advantage of technical monopoly

%= a cost to a firm j that is required for ¢
Bi= 4 synergy benefit to a firm j, asowaing fr
As such, selecting AClosedo is al washst bet t
prisoner s di | emma, whi ch is why companies
business environments, however, companies in the same or differestriesluare often
connected to each other for their business, so they are very likely to meet repeatedly, given they
woul d not go bankrupt. It is thus the iterate

as the research methodology. By the wag one can guess in advance how many interactions

with the same business partner would continue, so unlike in thehmegyame, defection cannot
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be the only stable solution anymore, especially when the probability that companies meet again in
the futureis 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 supporth i s  basicassudption # if firms useopen
innovationstrategies based on thepetitivenesandreciprocity of interactions betweefirms as
such; they can get out dfash equilibriunbased on shoterm perspectives to go toward Pareto
optimality. Robert M. Axelrod and William D. Hamiltonwho have conducted studies regarding
cooperation for a long time mentionegpetitivenesand reciprocity asindispensable requisites
for mutual cooperation to be continuously maintai(®xelrod and Hamilton, 1981). Meanwhile,
reciprocity is divided into directreciprocity (Axelrod and Hamilton, 1981; Nowak, May, and
Sigmund, 1995; Trivers, 1978nd indirectreciprocity. In particular, ifagens have opportunities
to gainreputationin situations of the latter, cooperation can be develagffedtively even in
relationships among multiple agents unlike the results of previous s{@dkesnder, 1987; Cave,
1984; Joshi, 1987; Leimar and Hammerstein, 2001; Lotem, 1999; Nowak and Sigmund, 1998;
Taylor, 1976; Wedekind and Milinski, 2000)hat is the possibility ofthe successful formation
of cooperation between firms or firdepen innovation in toddy situationin which numerous
firms exist in the world of business means that even those firms that have been caught in a trap of
shortterm inteactions such asAr r owd s i nf o rcanadachdhe wgy sowaaddRaneto

optimality.

In line with this,there is a study that revealed the correlation between whether payoffs are
discounted along witlthe repeated use of strategies to enhance recigragih the other party
and the maintenance of cooperation. In particular, this study presented the possibility efifollow
studies to find out elements that make low discount rttasare essential elements for the
promotion of cooperatiofStephens, MLinn, and Stevens, 2002). Given thtkere are many
studies thaemphasizedaltruistic punishmesst of defectorsas anessentialrequirement for the
evolution of cooperatior{Boyd, Gintis, Bowles, and Richerson, 2003; Fehr and Fischbacher
2003; Fehr and &hter, 2002; Kuhn and Moresi, 1995)owever, this case is accompanied by

the issue of who will punistiefectorsor free riders that is, who will bear social/monetary costs

4. Literature Review of the Ultimatum Game

The main idea of the research isalstrongly related to the ultimatum gameheT

ultimatum gamecommonly refers to situatioria which one of twoagens becomes aroponent

Volume8 No.1 2014 45



and the other becomesespondeand a determinedmount ofmoney or a given value is divided
based on theroponentd propositions.[Figure 4 describesa situationin which Player Aand
Player Bplay in anultimatum gamewith T as the amount ahoney Player Amay propos¢( 0 O
t  Oto Flayer B.The essence of this game is that althoBéstyers A and Bwill have T-t, t if
Player BacceptP | a y & propadsdl, none of them can have the given valtéaifer Brefuses

Pl ay eproposa

Player A

/-
Accept Player B " Refuse

/
/

(player A, player B) = (T-t, t) (0, 0)

[Figure 4] Description of the Ultimatum Game

According totraditional game theory studiesubgame perfect Nash equilibriuwill be
achieved irultimatum games if the proponenproposeghe smallest amount that can be proposed
and the respondewaysaccepts the proposal regardlesshaf size of the amountiowever, on
reviewing the results of social experimentsultimatum games that have been actively conducted
over the lasB0 years, it can be seen that the assumptiofi ofa t i o nsaslqoite @igtrarm to
the casesactually obseved in the real worldChang, Levinboim, and Maheswaran, 2012; Gith,
Schmittberger, and Schwarze, 1982; Halko and Seppéld, 200particular, proposed amounts
smaller by 25% or more compared to the share of the proponent were refused very frequently
(Guth, Schmittberger, and Schwarze, 1988) literature studies indicated thacausepeople
had their own criteria for fair proposals that may be accepted, proposed amounts below the
criteria were quite likely to be refusé#ienrich, 2000; Oosterbeek, $fp and Van De Kuilen,

2004).

In line with this there are several theories mentioned to explain this situ&@imn of the
most frequently mentioned theoriesaigensdbounded rationality. fiis theory indicates that those
agens that participate in gameseed sufficient time to derive the solution afbgame perfect
Nash equilibriunpresented by game theories in situations of strategic games with the other party
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or actual bounds exist in their logiBrenner and Vriend, 2006\\nother explanation is thathen
agens cooperate with the other party, they are compensatetetyophysiologicalprocesses
(Rilling, Gutman, Zeh, Pagnoni, Berns, and Kilts, 2002; Zak, Stanton, and Ahmadi, &0D7)
accordingly, euroeconomistargue that studies of strategic intians considering various
neurologic conditions inherent in biological humans are necegSanfey, 2007; Sanfey, Rilling,
Aronson, Nystrom, and Cohen, 200Bjowever, this also varies among cultural areas. People in
the tribes ofMachiguenga Indian#n the Amazon in Peru do not show any tendency toward
fairnessthat frequently appears in Western socigtgnrich, 2000)In addition, there are opinions
thatare a little distant from established opinions buthocdbe overlookedwhichindicaesthat it
cannot be concluded that the strategies of agents who respond to social experiments appear based
on limited rationality because individual strategic spaces can beegihibrium strategiegiven

thatstrategic spaces availabletirerealworld are so corplicated and huge

As with cases inultimatum game wherén transactions between proponents and
responders become completely meaningless when respaatlers proponenfgroposals, in the
case of technology transfetransactionsbetween technology demasrd and suppliers,
technologies cannot be effectively transferred if technology demanders and suppliers judge the
values of relevantechnologiesmuch differently from each otheffhat is it can be seen that
fundamental problems surrounding technologydfars in reality are associated with typical

ultimatum game
5. Open Innovation in the Ultimatum Game

The ultimatum gams were played by 84 students Sndepartments in a business stapt
seminar class &feimyung University, Korean December2012 andby 50 students in a single
department of the Graduate School degu Gyeongbuk Institute of Science & Technology
(DGIST, Kored in May 2013 The 84 students dkeimyung Universitywere divided into2-
person teams and each team was instructed to sha@rit® between th2 team membersThat
is, 1 member took the role of a propentand the other member took the role of deciding whether

to accept the propoe B prdposal

According to the results of the experiment, progrts on 8 teams proposetl 3 points and
6 teamsout of the 8 teamsof respondersiccepted the proposalshile those of the remaining
teams refused the proposals so that nontheproponents and responders obtained any score
The proponents of 27 teams out of #izteams proposed Somts 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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proponends proposal despitihe factthat the proponent proposed 5 poimisnong the remaining
7 teams, 4 points were propb in 3 teams and the responders 2feams except foll team
refused the proposal in that the proposed score was not half. The proponents of the relmaining

teams proposed 6 points aallithe responders accepted the proposals

1 teams

26 teams

2 teams
2 teams 4 teams

6 teams
1 teams -
[ ]

- 5 6

B Accepted W Rejected

[Figure 5] Ultimatum games with the Keimyung University students

The 50 graduate school students&IST were also divided int@-person teams and
instructed to share 10 pointgnlike the experimentvith the Keimyung University students
information that the students would pléne game? times in total with a change in the roles of the
proponent and the responder was given to the students before they played t{endantethe
game was played only oniceAccordingto the results of the experiment, the proponents of 11
teamsproposed 5 points and the responders acceptéetrestingly, the proponents @fteams
among the remaining 14 teams proposed 1 point and the proponents of th&tettms proposed
9 points As expected, all the responders of the latter teams accdpmepraposals and very
interestingly, the responders bfteam$® except for2 teamsout of the former teandsaccepted
the proposalsThrough interviews with the experimental subjects, it could be seen that the reason
behind the acceptance tife proposals deste the factthat 1 point was proposed was that the
experimental subjectsnew each other very well and that they knew in advance that the game

would be repeated (the second game)
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11 teams

2 teams

7 teams

5 teams

1 5 9

B Accepted M Rejected

[Figure 6] Ultimatum games with the DGIST students

Tosumup,thepmonent sd average score of Kei myung

proponentsd average score of DGI ST was 5.

6. Discussios on Research Questions

We earlier statethetwo main research questiorly: Whatarethe reasonfor the inactive
cooperation beteen compani€&s 2) Why is it so difficult to
paradox? Fundamentally, the two research questions are not different, but intertwined in their
nature. Summing up the literature review and the additional issues addressetl thiswgudy
including the social experiments with 134 students, companies are often stuck Heshort
Prisonerés Dilemma in that they are uncertai
have after their first business contract, making hardsr tssessment of their business partners,
and finally leading them up to shdgrter m opt i mal choices, iCl osed
recursive patterns in such technology t-ransf
sighted beliefs on #ir relationships, throwing them down to the trap of shoer m Pr i son

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 iteratenl iPasr 6 s
Dil emma perspective. I'n this case, ODefectior

with the probability that firms meet later again high enough, they might have to choose Open
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Innovation strategies with reciprocityr trustbasedcooperation, which was also indicated in

Axelrod & Hamiltonds monument al research i n 1°¢

Meanwhile,this studyhas some limitationsThe sample size used in the experiments we
had performed was small. We need to later collect more participants witmaaatary benefits.
We acknowledge that just scedé&/iding games fail to fully induce the subjects to the gameplays,

which should be adjusted in the following developments.

7.0pen Innovation in Complexity and Conclusion

The eyperiment with the Keimyungniversity students was a osbot 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 exgriment 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 differemm 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 diban. Also, the responders in the DGIST
experiment accept evenstore proposals at higher frequency comparing to the Keimyung

University experiment.

Thetwo experiments eventually imply that in cases in which agents in games know each
other and the pa#hility of meeting again (repetitiveness and reciprocity) is high, the tendency to
recognize the other partyédéds value completely
is high. In the case of technology suppliers and demanders in techn@aogietrtransactions 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 transits and mutual trust are low enough.

The fact that if meetings between interacting agents are contwitieé high probability
(high repetitiveness the agents should be quite likely to cooperate with each other during
gameplayg has already been estathled in many studigg\ndreoni and Miller, 1993; Gachter and
Falk, 2002) Although the payoff matrix ifrigure 3was made under the assumption thatftHeo s s
of mo n o p o | will beilacger phanotlieilosssoaght about byi ¢ 0 mmo d s0inythe t r a p

short run(T>R>P>S) whenfirms selected open innovation strategies, as the amounbefledge
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increases over time so that the speedomimodity obsolescendecreases, the losses suffered by
firms will increase rapidly T h i s positioruid thai, §f sowhen seen fronour long-term
viewpoint, implementingopen innovatiorstrategies for wirwin situationswith other firms will

be eventually moradvantageoufor firms, that iSR6>T BP>S. In other words, this studggard

that, in open innovation actiids related totechnology transacti@namongfirms, research
institutes, and universities, the repetition of mutual meetings between the parties and the
enhancement of reciprocignd trustthat will enable responding with knowledge of information

on the oher partys technologies will promote diverse open innovation activitiesluding
technology transacti@n In addition, the existence d&fusiness modslthat connect technology
demand with technology supplies will act as another important factor thatdnitical effects on

the activation ofechnology transactienint he pr i s o naadulnsaturd game wheraa

firm is in a situation otechnology transactienwith anothefirm, the firm isalwaysplaced in a
situation of complex system$o andyze this situation, we willater conductsimulationstudies
throughNetLogoandVensimprogrammingSW. If the simulationstudies are conducted based on

the theoretical desigrdiscussedhrough this studywe believe thathe number of interactions
between agents would increase so that the ratios between cooperators and noncooperators
continuouslychanges to form stable shapssich asfractalsin game spacedf such shapes
converge on a certain pattern, the relevant strategielsl be considerederritorially stable and

we will try to find out those open innovation strategies or business models to facilitate the

cooperation.

To addto this rather than being expected to reflect or predict sgahtionsaccurately,
this theory buildingstudyand simution studies to be performede expected to enable at least
obtaining a comprehensive insight into the interaction phenomena in sinciketying corporate
environmentsthat have not been explained in previous studies and the conditions for the
formation of centralized or decentralized cooperation populatitm®ugh the phenomena
expressed in thgame fieldassumedn this paped in particular critical values of major variables
such as the initial cooperator ratio necessary to reach the level of ctapkerationthe number
of interactions between partigbe relevant amount dnowledge, the circulating speed of those
knowledge, and etdJltimately, the governmef® policies andirmsd strategic implications that
would enablefirms to develop from # Nash equilibrium thatesuls from their shortterm
perspectiveso long-term Paretooptimality should also be major outcomthst could be obtaired

from thesestudies
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An Assessment of Indian Innovation Finance
Eco-System: The RoadAhead

Subhransu S Acharya and Manisha Acharya

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
Techneenterprises driven by innovation. The society is gradually transfoyniiself 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 necessapyordinates for converting the ldeas &
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 forsogling. India has declared the
decade of 201:2020 as lhe 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-Bgstem broadly comprises of
the Infrastructure ecesystem and financing e@ystem. The current work reflects on the
innovation ecesystem as it exists in India. The work also has attempted to ascertain the causes
for the low conversion of ideas to enterprises despite the presenceratfust 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
i nnovations in the foamt eegd 6(In@®)v.atTihoen pCa peedri |
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 {mrgy economic growth and
competitiveness. Innovation plays a crucial role in enhancing productivity and developing better
quality products and services. It augurs well for diversifyingpnemies 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). Marth-de Castro et al. (2013) opinetiial e vel opi ng successful tec
is essenti al for creating and sustaining an
emplinerovg (2010), 6the expenditures on rese
are the determii ng characteristics for gahugitrean ba do mi
said that Innovation is one of the key determinants of competitiveness. Innovation relates not
only to new scientific and technological breakthroughs, it also may involvevatina 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 ProcesseRgineering (BPR) could alselrlassified 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 eé tlistinct 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 pototype / process. This phase is followed by the next phase which is referred as
the "Survival Phase" where ggaling of the prototype to a more stable and doable is attempted.
Typically, this stage is characterized by setting up of a pilot plant andually the pre
commercial stage. The last phase is referred to as the "Growth PhaseinylmEsed on the
results of the pilot production stage, the full scale commercialization is attempted to complete the

cycle.

World over, the Micro, Small & Mediunknterprises [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 ihe 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 impqutanit as

of the need for MSMESs 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 indhieingwto 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 gldigaCoupled 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
remainin business and to remain profitable, perhaps the only option available to the MSMEs is

6i nnovationdé that can define the continued s

single most important factor that could lend competitiveness to theBMIi8Miscape.

Besides the field of product innovation including dimensions of technological innovations,
it is very important for MSMESs to achieve process innovations. More importantly, cost being a
defining differentiator, continuous improvements and iees 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 appropridieancing 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 inlie economy. Given the importance of innovation, the current work endeavors to
examine the current financing esgstem for financing innovation commercialization and ways

forward for bettering the same.

The work has been presented in seven major secfidms 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-sgstem.The next section
explores the infrastructure esystem ast 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
innovaton financing practitioners to ascertain the gaps in thesgstem. 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 wariastitutional avenues for
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Innovation Finance in India. It also delves in to the related issues pertaining to the Financing of

0l nnovationdé and has i ncor pionowtiorddE ssyusgtgeers@ .i ohis
study is exploratory in natur@he 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 subjectTo 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 atide growth of MSMEsBr oad | vy, the MSMEs©®6

innovate is usually restricted by two types of challenges i.e. strategic and operational.
3.1 Strategic Challenges before Innovation

3.1.1Intellectual Property Rights (IPR)

The MSMEs, especially in Ind, face théssue of @ ective 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 tfloat above the competition by developing better products and services
before othersHowever, at the same time, MSMEs do not have the necessary wherewithal to
protect thosdetter products and servicesder the IPR regimélhus, itleaves it open for otrs

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 preequisites for success of these effotsedit support at present for such activities

is near norexistent or minimal.
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3.2 Operational Challenges befre Innovation
3.2.1 LowerTechnologyL evels

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 marketsThis often makesthe MSMEs less competitivas theylose their
competitive advantagelhis affectsthe sustainability of a large number of MSMEs as better
substitute productsboth domestic and througmports may be available at markeading o
intensecompetitive pressure.

3.2.2 Lack ofSkilled Manpower

Despite employing alarge pool of resources, thRlIEMEs continue to lack skilled
manpower.The skilled resources are important right from the R&D stagenamufacturing
marketing, post saleactivities 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 Seedtage Funding

Government of India through its Ministry of MSME encourm@enovation 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
6engines of g r o wttily.drhetfldgship sapdme oftthe Mihistry of MIME for
providing seed fund Support fédr Ent r epr eneur i al and Manageri a
t hr ough | nTheaisbherheaims at nurturing innovative business ideas (new technology,
process, products, proceds, 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-2998linistry 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 knowledgstem as well as from formal
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knowledge system so as to enable them to become techdmdsgyd entrepreneurs
(technopreneurs). TePP provides financial support to individual innovators to convert an original
idea/invention/knowhow into a working prototypgprocess. 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 propdsamn 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 "starps" are also considered for TePP support, if the annual

turnower 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 egte 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 tltable bullock cart, innovative cotton stripper machine (US patented), small 10 H.P. tractor,
small sprayer (5 Itr. capacity), design cutting machine, soliehizes fired furnace, alkali lignin
from dry pine needles, diagonal inverter for operation maps, protein dialysis device (US
patented), o#ine time domain moisture measurement, neem oil forhemling 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 (2@®.7) has introduced a Flagship
program titled PRSM (Promoting Innovations in Individuals, Stagpps 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 envirdomeetelopment 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 congcépnovation, 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 @agitoans 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, MicBmall 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 dirgdtdcused 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 gadtart 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, 28AR0, focusing on 5 key parameters
namely Platform, Inclusion, Ecosystem, Drivers and Discourdéie aim is to ralefine
innovation to go beyond R&D laboratories and factories to offer novel solutions that lead to
inclusive growth, foster appropriate esgstem across domains and sectors to strengthen
entrepreneurship, focus on key drivers to ensaegability, 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 CouncMSME clusters in India suffer from lack of access to
technology, R&D, ihancing, 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 innovatisystems with

collaborative partnerships among stakeholders.
4.5 Angellnvestors

Angel investors usually invest their own funds, unlike venture capitalists who usually
manage the pooled resources of others in a professianathaged fundA small but ircreasing
number of angel investors organize themselves antgel group®r angel networks$o share

research and pool themvestmentcapital, as well as to provide advice to their portfolio
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companies. Angel investors invest money in the innovativesiddaothers and help them in
achieving their objectived.hey, 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 guide@.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

I ndia & overseas, comprising successful entr e
sudh as IBM, Intel, Sequoia, etdAN 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 countrybs sci enc efenie raseacch labs,lincupators] ab s
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 statip orvert ur e t hey i nvest i n, thus beneyti
but also by providing the intellectual (management) capitaboufcd www.
Indianangelnetwork.com). Besides IAN, the other angel investors in India are Mumbai Angels,

Bangalore Angels, Pitcimdia etc.
4.6 Cluster Innovation Centre

Cluster Innovation Centre (CIC) is an initiative of NINC with an intent to -kiekt an
innovation ecosystem at the MSME clusters. These centers are envisaged as a small group of
people who will manage the innoi@t 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.

9 Connector: A networking and sharing hub for members of the cluster and partners
9 Innovator: Catalyze and manage innovation initiatives within the cluster

9 Channel: Facilitate inbound and outbound activities

The actions of the CIC could lead 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 t&upport Innovation

Some of the existing mechanisms for nurturing innovations are:
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1 Society for Research and Initiatives for Sustainable Technologies and

1 Institutions (SRISTI), Ahmedabad

1 Gujarat Grassroots Innovations Augmentation Network (GIAN), Ahmedabad
1 SustainableAgriculture & Environmental Voluntary Action (SEVA)

1 Rural Innovations Network (RIN)
4.8 Formal Financial SystemInfrastructure

The Financing Ecsystem for Innovations in India comprises of a combination of
Government Financial Institutions, Private finamsiewho 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 darcommercialization of indigenously developed
technol ogi es by way of iSeed capitalo. A i
(subsequently taken over by SIDBI) for supporting new entrepreneurs with part Equity support. In
1999, SIDBI set up a whollpwned subsidiary SIDBI Venture Capital Ltd (SVCL) for investing
in promising technology based enterprises. T
Fund for Software and | Té6 (NFSIT). | nendadd d i t i
SME growthfund. 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 theithradosrpus 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 starip companies. Professionally managed venture capital firms generally
are private partnerships or closéigld corporations funded by private and public pension funds,
endowment funds, foundations, corporations, wealthy individualgign 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 VentureCapital in India can be traced to the setting up of a Technology Development

Fund (TDF) in the year 19838. TDF was meant to provide financial assistance to innovative and
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high-risk technological programs. In 1988, Technical Development and Informatiggofation

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 (VCF1892, 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 Fda (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 AFund o
million National Venture Fund for Software & IT Industry (NFSIT). Subsequently, during 2004,
the INR 5000 milion 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 &#esource 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 companiesa@ 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 2[R)2

5. Infrastructure Eco-System for Innovation in India

5.1Science & Technology Entrepreneurship Parks (SEPS)

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, expaihtzcilities for the
development of new technologies and their rapid transfer to the end’heemnajor objectives of
STEPs are to forge linkages among academic and R&D institutions and industry, to promote
entrepreneurship among Science and Techngbeggons, to provide R&D support to the small
scale industry and to promote innovation based enterprises. The Science & Technology
Entrepreneurship ParkSTEP) program was initiated during 1984 bational Science and
Technology Entrepreneurship DevelopmeBoard (NSTEDB), Department of Science &
Technology, Government of India. Presently around 17 STEPs asenpria different part of

India.
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5.2 Technology Business Incubators (TBIs)

The National Science and Technology Entrepreneurship Development @&F&EDB),
of Department of Science & Technology (DST), Government of India initiated this scheme during
2000 2001. Under the scheme, grairisaid is provided by the Department, both on capital and
recurring for a stipulated period for setting up of Teatbgy Business Incubators (TBISs).
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 providinSeed Fund is to equip the STEP/TBI with the much needed
early stage financial assistance to be provided to deserving ideas/technologiesupfsstender
incubation. This would enable some of these innovative ideas/technologies to graduate to a level
where they can then be fit for seeking nor mal
to the successful commercialization process. Thus the proposed assistance is positioned to act as a
bridge between development and commercialization of techmslo§b 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 stgstcompanies have taken their ventures to the next level by
way of enhancement in total mwes, validating prototypes, securing market orders and raising

external funding through angels/VCs.
5.4 Technology Development Board (TDB)

The Technology Development Board (TDBas set upn September 1996y Government
of India consequent to th@ovisons of the Technology Development Board Act, 19B%e Act
had provisions forcreation 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 anather agencies attempting development and commercial application of indigenous
technology The TDB also supportoiff adapation of imported technology for wider domestic
application.The TDB6 s s u payaitablé inmarsy forms likeloan or equity and/oin certain
exceptional cases, grafiDB has instituted Seed Support Fund to provide early stage financial
assistance to the youhgnovatorsin bringingnewinnovativeideas ortechnology to fruition. The

assistance ispecificallymeantfor early stage dinding
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6. Financial Assistancdrom TDB over the Years

The following table indicates the modes of financial assistance provided by TBRstill
March 2010 (the last available official data)

[Table 1]
(INR 10 million)
Instru ments Sanctioned Disbursement

by TDB* 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 SectorWise Coverage ofAssistance by TDB

TDBo6s fi
gives sectowise projects sanctioned by TDB up to 31st March, 2010, since inception iF98997
(September, 1996).

nanci al as si sgdtheceeonany. Ve rfolowiagl tahle s t

[Table 2] Sectorwise Coverage 1992010

(INR 10 million)

Number of Sanctioned b
Sector Agreements* Total Cost TDB y
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
Others
11 Venture Funds 6 658.00 175.00
STERTBI 15 15.00 15.00
Cll 1 0.83 0.50
Total 233 3412.15 1052.@2
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7. MostMost Recent Intervention inthe Innovation Financing Space in India

7.1.Biotechnology Industry Research Assistance Council (BIRAC)

BIRAC was incorporated on #March 2012 as a Section 280t for Profit Company
under Indian Companies Acif 1956. It is a recent strategic initiative fondustryacademia
interface and implements its mandate through a wide rangapatt initiatives Its mandate
includesproviding access to risk capital through targeted fundeglitatingtechnology trasfer,

IP management and handholding schemes that help bmayation excellenct the Biotech

firms and make them globally competitive. BIRAC has initiat¢epsto stimulate, foster and
enhance the strategic research and innovation capabilities dfidtaen biotech industry, more
particularly start ups anfSMEs 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 (BIPPJontiact Research Scheme (CR®iotechnology Ignition Grant
(BIG), Small Business Innovation Research Initiative (SBIRI) schemeTate objective of these
schemes i$o bridge the existing gape the industryacademia Innovation research and facilitate
novel high quality affordable products development through cutting edge technologies. Under
BIPP Scheme102 innovative producthave beensupported from different sectors such as
Healthcare, Agriculture, Industrial Energy and #iformatics. Through CRS sche, 7 projects

have been supportetUnder BIG schemel8 innovative projectshave beersupported from
healthcare, industrial and related devices and diagnostics and platform (Setars

www.birac.nic.in/webcontent/crs_fund_2013.pdf

7.2Small B Innovation Branches

Small IndustriesDevelopment Bank of India (SIDBI) is the Apex Development Financial
Institution in India for the MSME sector. It provides need based capital to entrapiahe
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
innovationfinancebranches. The four banks identified for the purpose BemaBank Oriental
Bank of Commerce, Corporation Bank and Indian bank. These Banks hawp 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 eceystem, lh e 0 s ma | slhBvé bebnr canmexthdeto local angel
networks viz. Mumbai Angels, Chennai angels etc besides some of the Venture Funds operating

at these | ocations and wiilltddte, 16 Thhnoafions have begrc o u t
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funded from these specializbdanches with total assistance of nearly INR 12 millitaking the
initiative forward, another six banks and locations have since been finalized to upscale the

initiative.

7.3 SRIJAN Schemeof 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 for m forfdevedopmehty st a.
demonstration and commercialization of new innovations in emerging technological areas, un
proven technologies, new products, process etc whichr@veeen successfully commercialized

so far.Maximum assistance generally not more thaNR 10 million per project
7.4Handholding and Mentoring Services

A major constraint of information gap i n MS¢
newly |l aunched website Awww.small B.ino which
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, SIBd& also launched a mentoring

website addressed as 6www. msmementor.comd to |
7.5 Skill Building

The Government of India has undertaken a massive National program for skill
development for meeting the skilled resource ireguents of the Industrial sector in general and
MSMEs in particular. The O Nati onal Ski Il Devel opment Mi
launched by the Indian Government has set a target of skillingkiltieg 500 million persons by
2022 in Public Privee Partnership mode.

8. Gaps inthe EceSystem

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 inderred that somehow, the innovation movement has not
really picked up in the country. The issue was sought to be researchédr ahd purposea
survey was undertaken with 45 innovators, bankers with experience in funding -afpstamd
some thoughteaders. 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 beatedahd 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 obdesveshsbns
varied between multiplicity of approachemn-scalability of any particular approach, absence of
Market linkagespoor externalecosystem, absence of a default compensatory mechanism for

startups etc.

= Multiplicity

B Non-scalability

Absence of Market

linkages

W Poor Eco-system

B Absence of default
compensation mechanism

[Figure 1] Responses for Reasons behind Low Conversion of Innovai

As can be seen, an overwhelmid® out of the total 45 respondents i42% 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 igsaegespondents
i ndi cated that perhaps a O0Credit Guaranteeb
Financed may help to increase the <credit fl
Innovation Financing being prone to failurethe current system of fixing individual
accountability within the Banks need to be revisited andragvn for financing of innovation.

There could be a special Innovation desk in select MSME specialized branches of Commercial
banks.The respondents also indicated tresisons for low conversion of m2m as the-sgstem,

absence of market linkages, multiplicity of approaches etc.
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9. Conclusion andRecommendation

AThe MSMEs primarily rely on bank finance
timely and adequate flomf credit to the sector has been a
(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 fiawv to t
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 28a&ever, there is no
comprehensive data availability with regard to financing of innowati 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 E&ystem, the results of innovation financing could

further be improved.

The Indian approdc towards innovation and innovation financing has been noble. The
initiatives such as Seed funding through TDB,
(NI F) for commerci al application of grass r
Businesd ncubatorsdé (TBls) etc are indeed note wo
As regards financing of innovation is concerned, a morerdmated approach with synergy
between various organizations is the need of the day. The Innovation udtasd; 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 i nno

l nnovation Counci | iy of MSME Imadei jantly amnduncedhsettingMuprof s

6l ndia Inclusive Innovation Fund©d. The fund e
social impact.

Supplementing these initiatives, the Gover.
Guaramh e e 6 progr am. Il ndi a currently runs a 6Cr
Enterprisesdé (CGTMSE) for facilitating coll at

(MSESs). The financing to innovators is fraught with risk of failure. There is dgssibeed 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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Analysis of Sustainable Development ddeoul Digital

Industrial Complex (G Valley)

Euiseob Jeong, Boyana Fark ", Youngbok You™, and Joorwoo Lee”

Abstract

The Korean government reorganized an industrial park in Seoul, the capital of Korea as a
knowledge intensive industrial complex since 1997. The complexalled 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 comiglegalled Guro Valley or simply G Valley,
replicating the name Silicon Valleyrhis 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 medi sized companies. The valley has a technology adtidigx
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.

Keywords Seoul Digital Indgtrial Complex, G Valley, technology activity analysis,

technologycollaborationanalysis, sustainability of industrial complex
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1. Introduction

The Korean government built up an industrial park in Seoul, the capital of Korea during
1963 to 1973, buteorganized 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 deveitiped i
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 ehsuoktinable
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 HighTech Industrial Complex. The Gwangju Cplex is small in the number of

companies, but as an-Jased 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 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 TheoreticalReview

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 Gurdong of Seoul, the capital &forea. 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 blanced 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 knowledggvnteark into a
complex of buildings in 1997, targeting IT and venture companies undérfhe a n fTech Hi gh

Transformation of Guro Complexo (I ndinothari al L
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words, it was designed as a chimneyless modetasinial 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 somebidsed industrial towns in Seoul since the late
1990s suh as Teheran Valley on Teheran Street, the Gaepo Valley in @aegoarea, and
Gwanak Valley in front of Seoul National University. All the valleys weré#Bed and naturally
formed in a short period, so the disadvantages for some companies wereréighd@o 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 chantyiea name of the complex which all factored
into the success of thomplex

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 knowleidggnsive 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 estabhed, 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 intdkaowledgeoriented park.

Current studies in this fie¢ are focused once-industrial parks, industrial eesystems
(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 indistdisonal
issues on technopol{®enford, 2005; Suzuki, 2004, Biswas, 200#chnopole Brooker, 2013)
and science park§ikirkoca and Saritas, 2012; Hung, 2082¢ insignificant.

If we check studies in Korea, Cho et al. (2012) summarized all thegmob 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)(2®4rk (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

3.1Methods
1) TechnologyActivity Analysis

In a precedent study on technology activity, Yoon (20fblind vigorais 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 medé@eas declined. In this study, we used patent information
to analyze technology activities that represents characteristics of an indfosin 2011).

Technology activity is an indicator that shows technology concentration of a corporation in
a relevat 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 itbelfause 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 appligk 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 Revealed Comparative Advantage (RCA), in order to
analyze the current stet 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) (Ba333
Yoon, 2017).

R/aR
[ ER—
ar/aanr

. @
t

Here,Pti is the number of pateniis the area of in the year ot, and the numerator means
the rate of the patents applied in Korea in the areiaimfthe year oft in the industry field to

analyze in this study all patents submitted to the Korea Intellectual Property Office. The

denomnator 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,ifibds 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 firrmrcuse 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 dtgits
and its growth rate like Yoor2010)

The Collaboratiorindex (Cl) is defined like formula (2) (Yoon, 2011).

L_ac
Cl (t,|) == (2)
ah

Here,C; is the number of joint patent application in the areg iof the year ot, andP; is

the number of patents, in the area,df the year ot.
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 yao=ples for

technological activities and strength.
3.2 Data

Data used in patent analysis was providedNBYSL (National Discovery for Science

Leader, http://patent.ndsl.Br and by Korea Institute of Science and Tralbgy Information

(KISTI). Data were collected from patents applied between 2000 and 2009, with the address of
applicant G ValleyOnce a patent is applied in the system, it is disclosed to the public after a
certain period (normally 18 months in Kore@herefore, 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%. Applicationdoy 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.
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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 Industry Distribution

G Valleywas originally designed as a digital industrial complex. That means-basédd
industrial park. Therefore, we checked the industrial distribution of/éifiey. [Table 3 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 mak2@pl% of the tal 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 nommanufacturing companies, most of which are in the service industry are unknown,
so the exact share of the IT industnyterms of sales revenue is uncertain. The data suggests the
valley is not just for the IT industry. Rather it indicates arb#Bed service complex for a

metropolitan area.
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[Table 2 G Valley by Industry (2010)

Sales Revenue
Industry Company Employment o
(. 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.
100 100 100
Total
(9,708) (124,134) (502.4)
4.2 TechnologyActivity

Technology activity isshown in[Table 3. The relativetechnologyactivity 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 inseaof patent applications in G Valley is 1.39 times

higher than that of national average.

Technology Activity (G valley/Korea)
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[Figure 1] AnalysisResult of TechnologyActivity of G Valley/Korea
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Technology activity of G Valleyy the standard technology classificatiaf the World
Intellectual Patent Organization is showrilable 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 thelimblogy 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 nationd:
semiconductor with 0.83 and thextdowest subsection of measures with 0.93 are expected,

because giant companies such as Samsung Electronics and LG Electronics dominate these

sections.
[Table 3] TechnologyActivity by Classification

Subsection Class Patents | G Valley/ Korea
Computer G04-G08 3,886 2.76
Electronics/telecommunication HO03, HO4 2,806 1.43
Electric/ semiconductor HO1, HO2, HO5 2,132 0.83
Construction EO1~E06 1,165 1.34
Measurement / Photonics G01~G03 1,153 0.93
Information media G09~G12 951 1.28
Medicine/ Laser ABL=AG3 896 1.39

(no A61K)
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 ratehowever, is not so different from expectatiofisable 3 is a breakdowrof the
index by subsections of patent classifications. Differing from expectations, the indicesIdf non
subsections are higher than IT subsections. Some subsections had thennate tiian 40%,
although the subsections are small. Among the subsections over 150 applications, the rate of the
highest subsections are-28%, and those of subsections of IT industries are below 16%. The

share of IT industries to total manufacturing B®w is significant, so the total rate is only 17.8%.
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[Table 4] TechnologyCollaboration Index

Joint
i Patent| Joint Patents i
Subsection Subsection Patents | Patents
S (%)
(%)
Inorganic
] Measurement/
chemistry/ 457 29.5 . 1,242 15.1
photonics
water treatment
Bio 258 28.7 Computer 4,198 14.5
Petroleum/ o
. ] 152 27.6 Medicine/laser 948 13.6
fine chemistry
Ultra-fine Electronics/
151 26.5 o 3,141 13.0
technology telecommunicatiof
Separation/ Electric/semicond
o 426 26.3 2,203 11.1
mixing ctor
Construction 1,260 25.1 Information medig 971 4.2
Transportation/
) 527 17.3
packaging
Non-metal
. 262 15.3
processing
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 collafimm indexes over 20% and below 14%. The
industry in the HigkHigh 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 talevelop. HighLow 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 thantivides

of G Valley companies. This grouping, however, in some aspects will be used for activities of

companies.

[Table 5] Combination of TechnologyActivity and Collaboration

Low (below 0.5)1 High (over 23%) High (over 1)1 High

Food, Organic chemistry, Metallurgyating, Metal | Bio, Inorganic chemistry/Organic chemistry, Atorr]

processing, Medicine/ pharmaceutical energy, Mining, Construction
Low-Low (below 149%) High-Low
Textile Information media, Medicine/Laser, Computs

Electronics/ teleammunication

5. Comparison with Gwangju Industrial Complex

5.1 Gwangju High-Tech Industrial Complex

The Korean government started the construction ofGh&ngju HighTech Industrial
Complex in 1991 as a higlech industrial park (Song, 1988), especitdisgeted 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 Teleomunication Research Institute, and the Korea
Association for Photonics Industry Development were established and moved to the complex
from the beginningThe complex is a newly constructed one unlike G Valley, but similar to G
Valley since both are based electronics industry. The space of the complex is 4.8 millicor
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 largdradean t
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-Techlndustrial Complex

Sales Revenue
Industry Company Employment .
(. billion)

Electric/electronics 286 5,986 89.2
Mechanics 88 1,683 45.0
Other manufacturing 28 375 7.7

Norr-manufacturing 75 547 -
Total 477 8,591 141.9

5.2Technology Activities and Collaboration

The technology activity index of the complex was 1ir12000, 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, dbugh 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
medcine/laser. Rather those of ndéh manufacturing industries are higher than G Valley. These
facts suggedhat the development potential of G Valley in IT industries is high and vice versa for
the Gwangju complex. On the other hand, the Gwangju complexther 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 arsash as mesurement/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
Joint Joint
Technology Technology
Item Patent . Patents| Patent . Patents
Activity Activity
(%) (%)
Electric/
) 2155 0.82 10.6 2203 1.43 111
semiconductor
Transportation/
. 1587 1.28 7.2 527 0.41 17.3
packaging
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 /
_ 1020 0.8 16.8 1242 0.93 15.1
Photonics
Medicine/ Laser | 1003 1.52 17.0 948 1.39 13.6
Electronics
o 707 0.35 21.8 3141 1.43 13.0
/telecommunication
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 (Kim0QI0). 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
timelines. 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 an€ayery 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 developrant? 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 .inchestry
valley, however, has a technology activitylex 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 hart technology actity index of the Gwangju complex was
1.13in 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 isthies 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
comple. 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, $ea#uthe time and diversity of
industries.
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The Critical Success Factors of New Venture ithe Small
and Medium Enterpris e Administration,
Incubator At Tainan Science Park §IAT): Integration
Entrepreneur, Entrepreneurial Opportunity and
Entrepreneurial Resource Perspective

Hsin-Po Chen, Chia-Nan Wang, and Ming-Hsien Hsueh™

Abstract

This research is based on socialp@al and human capital, furthermore, it discusses
opportunity and entrepreneurial motivation and Incubator Counseling as the factors that
influence newly nascent entrepreneur 6s succe:
the Small and Medm Enterprise Administration, Incubator At Tainan Science R&AT)

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 initiatentiwgprese

activities and basic conditions and why the businesses can succeed by the presentations of
organizationsdéd activities. This study wuses |
factors of newly nascent entrepreneurs on their businesseésa 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 thealbweportance; 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.

Keywords humancapital, social capital, opportunityidentification,entrepreneurial

motivation,incubatorccounseling

* Ph.D. student of Department of Industrial Engineering and Management, Natawtadikng University of Applied
Sciences, Taiwan , Email hsinpo2@gmail.com

** Professor of Department of Industrial Engineering and Management, National Kaohsiung University of Applied
Sciencess, Taiwan.

***Agsistant Professor of Department of Industriaigineering and Management, National Kaohsiung University of
Applied Sciencess, Taiwan.

Volume8 No.1 2014 93



1. Introduction

The formal concept of business incubators in the United States began in 1959, when
Joseph Mancuso opened the Batavia Industrial CentertaviBa 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 andvagbry 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 formsJoseph 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 startips. The National Business Incubation Association (NB&nhember 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 smalligiacbmpanies from inception
to the threeyear period of growth. An Incubator is@i-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 stamps 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, buthey are designed for small companies to help-si@st 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 backgrountbtaration, the
purpose of this study was to investigate the integration of entrepreneurs, entrepreneurial
opportunities and entrepreneurial resource perspectives to explore and influence incubator

c e nt e rubcess facoys ofnew venturesplained te 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 opportaniies
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

i ncubator tenant compani es Gence ofgtei entiepremeurfaadc t o r ¢
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theoretical analysis has been applied in ord
factors of new ventures that generate specific entrepreneurial success. Fourth, through the
application of AHP Theanalytic hierarchy proce€s 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 tteaksu

this study, and proposed specific practical recommendations for future researchers.
2. Literature Review

2.1 HumanCapital

1960 Nobel laureate in economics, Schultz proposed the term human capital. Schultz
pointed out that people have the abilitydadmowledge 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 ezten&0OI. 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 intoeth parts, namely entrepreneurs starting experience,
management experience and industpgcific experience; following will explore entrepreneurial

experience divided into three blocks:

1y Entrepreneurial Start Experience (start-up experience)

Entrepreneudal 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 ertéraahent,
new ventures still face the problem of hidbk (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 maraagedifferent, 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 subsequéimvestment 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 ¢dintycand time
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pressure situations, and decisimaking 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 mapymdrtunities, and adventurous entrepreneur

gets opportunities to achieve further expansion and Realiz8ane, 2003).

2y Management 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 {mandsarticipation and management
activities. Many studies have shown that entrepréakeumanagement 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 withhe skills required for new things, so that entrepreneurs hone their
planning, organization, leadership, communication and deemsgking ability (Shane, 2003).
Duchesneau & Gartner (1990) study confirms management experience with entrepreneurial
startupspositively correlated with survival rates, and therefore the ability to enhance market

opportunities confirmation.

3y Industry -Specific Experience

In entrepreneurial activity, there is an entrepreneurial role as a supplier of products and
services to takeniorder 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 aeadigt 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 gloed 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 indusy-specific experience.

4y Educational Background

Several studies support the idea of entrepreneurs being better educated than the general
population. In addition, a survey of 5,000 Asidmerican business owners in Silicon Valley
revealed that many are highly educated with-timiel 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 agdhhi t echnol ogy i n to
according to (Scott, et al., 1998), (Sletten & Hulass, 1998) and Brockhaus & Horwtiz (1986)

current and future entrepreneurs tend to be younger and leidhtated

Cooper (1982) also noted that founders with similar irgalstxperience tended to be more
successful, and founders with a mastersod dec
bachel orsé degree. I n addi ti o ntech statye suggésted t u d i
that teams tend to be more sessful 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 educatiber &fudies 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) andc@t et al., (1998) agree that a study of the correlation
bet ween founder déds coll ege educational backgr
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 experieacel!' "industryspecific
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 dfuman 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 kmledge (referring to learning through formal education or job training
and preservice training), and other two plus interviews with the theoretical model of social
capital decided after the required professional competence, including Know ledge, tgghnolo

accumulated experience, marketing and manageexpetrience

2.2 SocialCapital
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Soci al capital i s a qguality derived from
relationship8 it is not an intrinsic characteristic of an individual. Ownership of thevort
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 aivioheal 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. (199iftexb 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 structuref an i ndividual 6
relationship8 it 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 providethe 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

enrepreneurial 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 2002utnam, 2000). A major ¢éor 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 togetheA 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, althbegtare 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 beingaahy z e d . I n Granovetterds ¢
highlights the i mportance of mai ntaining an

resources (information about potential jobs). Weak ties are loose relationships between individuals,
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as opposed to cde ties such as would be found in a nuclear family. Weak ties are useful in
obtaining information that would otherwise b
network by linking individuals or organizations together and providing an inteida@xchanges

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 pate& | pi ng out Afor freeod
startup 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 on
is to rely onstrong ties, and the more attractive weak ties become (Cook and Whitmeyer, 1992).

We depict the various components of social and human capital relevanntstisnt

You may askwhat 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 benefitdityaltd broker, and competitive
advantage. For example an entrepreneur that can generate competing terms sheets will receive a
higher valuation for their stattp. In this example an entrepreneur is more likely to be successful
if he or she has sufficiesstructural holes, rather than too much cohesion in their network. This is
because structur al holes dampen investors®é
entrepreneur. On the other hand, the nascent entrepreneur with little social capitaneifity b
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 entemeur, but may be the only suitable option when

the entrepreneur 6s soci al capital i s not wel!/l

The study area based sources of social capital is divided into internal and external social
capital. Bonding social capital refers to the irgrgerpise 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 dinition of internalsocial capital and external social capital are as follows:

1y Bonding 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 commoraband 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 inteforganizational workflow smoother, while reducing internal costs expenditure of

resources.

2y Bridging 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 alreaggept, 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 entreprenetigated
enterprises, which form the basisan 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 entrepreneyriatess 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,@7).

This study wil/l use the concept of Davi dss
internal social capital and external social capital as the theoretical basis together with the
theoretical model decision after the interview, including maikiermation 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 ratitins 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. Benjamirand 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

circumgances 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 entnepral 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 E63 entrepreneurs questionnaire, a list of possible reasons for twenty

eight entrepreneurs consider entrepreneurship.

Maslow's hierarchy of needs a theory irpsychology proposed WAbraham Maslown
his 1943 paper "A Theory of Human Motivation"Rsydological Review Maslow subsequently
extended the idea to include his observations of humans' innate curiosity. His theories parallel
many other theories of humalevelopmental psychology, some of which focus on describing the
stages of growth in humanbaslow used the terms Physiological, Safety, Belongingness and
Love, Esteem, Selfctualization and Selfranscendence needs to describe the pattern that

humanmotivationsgenerally move through.

Entrepreneurs have been interviews using the informatioaireat from Dubini (1989)
twenty-eight variables and Maslow's hierarchy of needs. They fall into four motivational factors

were: money status, seakalization, survival escape, opporturniityerest its implications are as.

1E Money Status

Materialism is ado 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 literadigatés 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 tigbecome 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 accessother people's identity is more important.

2y Self-Actualization

What a man can be, he must be. This quotation forms the basis of the perceived need for
selfactualization. This level of need refers to what a person's full potential is and the realization
of that potential. Maslow describes thisééas 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, thedesire 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 achieveptteviousneeds, but master them

3E Escape
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 activitgs a "career path last selected

4E Freedom

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. Masteoliterature 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 arfdeedom

For entr@reneurs, 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, irtutlyis s
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 variablestilkg was stationed in
anentrepreneurs?®é Il ncubation Center, mai nl vy
successfully completed by the assistance of the Government. Therefore Money and Status, Self
actualization, Escape, Freedom were utilized forstiuely of subdimensions 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 coumseliatjon
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 ServiceSupport
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