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Abstract

This paper aims to identify the role of social capital in entrepreneurial RIS (Regional
Innovation Systems). Bjpropose the features of mature entrepreneurial RIS with the three
dimensions of social capital including structural, relational, and cognitive dimensions. With
the features of mature entrepreneurial RIS, we apply them to the cases of still-evolving
entrepreneurial RIS from East Asia including Daedeok Innopolis of Korea and Hsinchu
Science Park of Taiwan. In order to analyze the cases, the spawning effect s#mepnee
companies within focal industries, collaboration among the key organizational actors, and
attraction and retention of talent are taken into account. The results of this study jprovide
new aspect on the features of still-evolving entrepreneurial RIS which complement the
existing typology categorizing RIS into institutional RIS and entrepreneurial RIStedthe
the conventional literature has viewed the East Asian RIS as institutional RIS, the findings of
this study allow scholars to view the East Asian RIS as entrepreneurial in their own
distinctive manner. Meanwhile, we also find an important implication on making a shift from
top-down to bottom-up approach for the still-evolving entrepreneurial RIS to vitalize
cognitive social capitalThus, we suggest the transitions from outward-looking social capital
to inward-looking social capital.
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1. Introduction

There are two major ways to create regional innovation system (RIShtaBpous creation is
prevalent in western countries, such as the Bay Area in the United 8atelridge in United Kingdom and
Marseilles in France. In contrast, most of RIS in East Asia such as HsincheeSé&ark of Taiwan and
Daedeok Innopolis of Korea were led by governments. The origin datsthhe fundamental differences in the
focus and outcome of each RIS B, In particular, whereas the entrepreneurship has been a driving force for
spontaneously-created RIS, entrepreneurship has been considered asggamgisgirent in government-led RIS
[1]. As a result, entrepreneurship has been neglected by the literature dealiftgastithsian RIS. Recently,
however, the government-led East Asian RIS have started to recognizegptittaimoe of entrepreneurship and
promote start-up activities. Likewise, exploring the issue of evolutionadagtation of East Asian regional
innovation system under such changing orientation toward entrepreipeigsbf great importance [1]. In
addition, when explaining the fundamental difference derived frutnegreneurial activities in each RIS, social
capital is of a great relevan¢®-5]. Social capital helps securing resources by virtue of membership in social
networks and is a key determinant of national and regional succebe iglobal struggle for economic
predominance [4, 6, 7]n this regard, Su and Hung [1] argued that the still emerging enteapsedip of East
Asian RIS is lacking the features embedded in social capitalever, it is important to note that each region
has evolved in different manner with its distinctive complex systewhsch result in varying innovation
performance. Thus, this paper posits that the different level anddgabfi entrepreneurship activities are
displayed in East Asian regional innovation systems. For instance, wheatare entrepreneurial RIS actively
cultivates and sustains entrepreneurial activities, still-evolving entrepreneBitddRk social capital to sustain
spontaneous entrepreneurial activities.

In orderto investigate differentiating entrepreneurship activities in East Asian RIS, weldivelop
propositions on the features of social capital in mature entrepreneurial Ri8daasced from U.S. and other
Anglo-American countries. Then, we apply the propositions to the ocaséifi-evolving entrepreneurial RIS
including Daedeok Innopolis and Hsinchu Science Park by taking intamictiweir genetics and evolution.
Thus, the main goal of this study is to apply the dimensionsaidiscapital to the still-evolving entrepreneurial
RIS of East Asia, thereby identifying the different features of theestillving entrepreneurial RIS. Based on

the findings, we also discuss the different features of the still-egplentrepreneurial RIS and mature



entrepreneurial RIS. In order to apply the dimensions of social capital &peteurial activities within the
regions, we link the social capital consisting of structural, relationalc@gwitive dimensions with the sources
of entrepreneurship. Since the conventional literature on regional entrgghtépebas focused on the
entrepreneurial activities, the source of entrepreneurship has received reldtigedystematic attention [8]n
addition, the source of entrepreneurship not only encompasses uadieidtrepreneurs but also the entities
operating within RIS, thus we apply these dimensions at sector, organizatmuhljndividual level.
Accordingly, we first take into account the spawning effect ofrimtment firms resulting in clustering of start-up
firms at sector level. Secondly, we analyze the collaborations among theateggitities including universities,
public and private research institutes and corporations at organizational lagdi, lwe look into to the
attraction and retention of both foreign and locally-educated entrepreri€uirsthe region.

Above all, our study contributes to the literature in three impoasmects. First, we apply the notion
of entrepreneurial RIS [9] to explain the emerging entrepreneurship praoti€ast Asian RISIn fact, there is
a great interest from latecomer countries in establishing innovation andcpoodhubs to foster regional
entrepreneurship. In this sense, our analytical approach is meanindghd,@ventional studies on East Asian
RIS have overlooked the importance of entrepreneurshiBfdondly, we explain the role of social capital in
vitalizing entrepreneurship in RIS. Since only a few studies theorize angirex#he relation between social
capital and regional entrepreneurship, this study seeks to make a contribuilbing the gap [3] Lastly, we
provide policy implications for latecomer governments by documediiferent approaches to make their RIS
more entrepreneurial. Accordingly, this paper addresses the differemctittional rules and societal norms
that have an impact on the way RIS evolve [10].

The remainder of this study is organized as follow. Section 2 beginghegittheoretical background
by reviewing the concept of entrepreneurial RIS and its relation with sogighlc&ection 3 entails the core
features of social capital in mature entrepreneurial RIS, thereby developing rgdesamsitions. Section 4
explains methodological approach along with brief background informatioouo cases including Daedeok
Innopolis and Hsinchu Science Park. The section also applies the abovsitmogdo the cases of still-
evolving entrepreneurial RIS. Section 5 and 6 provide implications as well as ddtaiesl and applied

research agenda to approach the role of social capital in entrepreneurshigidrorperspective.



2. Literaturereview
2.1. Revisiting the concept of entrepreneurial RIS

The concept of entrepreneurial RIS was suggested by Cooke and d@yidg8] to describe
innovation systems that concentrate on supporting private sector.dbr tw present the concept of
entrepreneurial RIS in a concrete manner, Cooke and Leydesdorff [9] madstirectidn between
entrepreneurial RIS and institutional innovation systems, which is considertealditional innovation systems.
Using the cases of the U.S and other Anglo-American economies, they arguedtthpreneurial RIS relies
more on individual actors such as entrepreneurs, venture capitastarahers, incubators and demanding
pioneering customers for developing innovations. This is the reslgrsmall business entrepreneurship and
scalable start-up entrepreneurship are vitalized in entrepreneurial RIS]10, 11

In contrast, Cooke and Leydesdorff [9] argued that the traditionalvation systems focus on
developing and exploiting engineering-based knowledge and buildinglase collaboration between and
among institutions for production of knowledge [10,.1d]fact, East Asian RIS have been quite successful in
supporting manufacturing activities of the national champions that therenain driving force of economic
development throughout 80s and 90s. Specifically, Ker@aedeok Innopolis have secured abundant basic
science resources throughout its industrial age and contributed to natior@hécdevelopment by providing
core technologies to Korean conglomerates [12]. In this sense, East Asian RIgbawuite entrepreneurial in
supporting large company entrepreneurship [10, 11].

However, after the 1997 and 1998 Asian Financial Crisis, East AsianraEmhave recognized the
importance of small business and scalable start-up entrepreneurshistiminable economic growth [1&ne
of the main reasons for this phenomenon is the shift fratustnial economy to knowledge-base economy.
Despite the importance of heavy industrial sectors in the catching-up dAdtasteconomy throughout the last
few decades, the heavy industrial sectors have witnessed a decliningaimspoduring the recent period, as
new emerging creative and knowledge-based technological sectors simasl ibeen expanding rapidly. These
new sectors are in general located where the entrepreneur already livesvankidcand are often created in the
form of small business and scalable start-up entrepreneurshipahabatly spin-offs from other organizations
[11, 14].

In light of this economic shift, many East Asian RIS have beengtitgirbecome more entrepreneur-



friendly by pursuing institutional transitions to open the floodgatesntepreneurship [1, 15]. The main actor
vitalizing the entrepreneurship in East Asian RIS is government, as East Asiamaohave been clinging to
foster the formation and growth of state-owned enterprises and largeroenagtes. In this sense, it is important
to note that the categorization of Cooke and Leydesdorff [9] mag bagn far too simplified, as institutional
rules of the game and different societal norms have an impact on thadiaguals and organizations evolve
[10, 1648]. Even though Saxeniarl9] mainly used the cases of Silicon Valley and Route 128, she never
claimed that they were typical of the U.S. In fact, the space progrém &f£.S. government decades ago was an
example of traditional innovation systems. Also, the understandiay Earopean RIS sho different
entrepreneurial characteristics has been well established for decades [10].afbwoxe argue that there are

stages through which entrepreneurial RIS evolve based on the fabesrofes.

Insert Table 1Categorization of entrepreneurial RIS

With the above explanations and argument on the types of RIS dédwednstitutional difference
we categorize entrepreneurial RIS into mature entrepreneurial RIS and still-gvehtiepreneurial RIS (See
Table 1). Whereas mature entrepreneurial RIS is spontaneous drivenaivhicto generate small business and
scalable start-up entrepreneurship with the significant contributionsiefduadls, still-evolving entrepreneurial
RIS is government-led which aims to support large corporate entrepkipewith the significant contributions

of government and state-owned institutions.

2.2. Features of social capital in entrepreneurial RIS

With the growing importance of social capital, the concept has been appiedsioeams of literature
in regional development and innovation studi2@.[ Putnam et al.q1] viewed social capitaks “features of
social organization, such as trust, norms, and networks, whichingamove the efficiency of society by
facilitating coordinated actions”. In a similar context, LesseR?] argued that social capital consists of inter-
organizational ties, certain interpersonal dynamics, and a common context, languagslertd individual
behavior. Among various components, Fukuya28 ¢mphasized that trust is the most fundamental element of

social capital which must lead to cooperation in groups. In summaigl sapital features networking among



entities and relational ties based on trust, and common norm that are reprigstattes of social capitalf].

In entrepreneurship literature, a stream of research emphasizes the impdrtasteotks and the
social capital inherent in them, for the creation of new ventures in RES,[86]. From individual perspective,
entrepreneurs cannot succeed without an atmosphere of trust derivedsdaimh capital, which helps
entrepreneurs overcome uncertainties and secure tangible commitmenskdqinal resource holders. Social
capital at individual level can be widely seen in the U.S., where investors, entuastesmd employees have
learned to trust each other with eyes wide open [7]. At organizatevel] networks among organizations are
established and promoted by entrepreneurs based on social cagilalTHis type of social capital can be easily
seen in East Asia where networking with government departments amstitutions is prevaleni2[]. In fact,
East Asian entrepreneurs heavily depend on the government-run inneststéutions to receive financial
support on their start-up activitie®d]. Overall, East Asian RIS tend to show different kind of entrepreneurial
practices derived from social capital [1].

In order to propose the key features of social capital in mature entrefméRd8 and apply them to
the cases of still-evolving entrepreneurial RIS from East Asia, we ad@#@ tfimensions of social capital
consisting of structural, relational, and cognitive dimensio®d]. [First, structural social capital ia
constitutional network, in which entrepreneurs acquire informatiqggpast, and resources. For instandean
entrepreneur holds a central position within a network, it is much easithref entrepreneur to gain access the
resourcesd9]. In this sense, for such an entrepreneur, structural social capitédiggawore opportunities for
new business creation. Second, relational capital conceptualizes the degrestvadrtininess in personal
relations Although the dimension has mostly been applied at individual léMgben and TsangB] point out
that the dimension may be applied at inter-organizational level. This is evidenteimyirgntechnology
industries such as software development, where entrepreneurial organitaiteorslvantage of economies of
time, by sharing information and adapting quickly to changing ddm@1i]. In fact, information sharing in
inter-organizational networks becomes possible with a high level of trush ggdice which on one hand,
reduces opportunistic behavior, and on the other, promotes longstamed goals and interaction transparency
[30, 32]. In applying the dimension to the context of RIS, Etzkowitz [3B&®%erts that the degree of inter-
organizational relations determines the formation of different RIS models: $&éggez-faire and normative

model Lastly, cognitive social capital represents the social norm including skgs¢éeins of meanings and



language which facilitate the exchange of information, learning and kngevig@ation among the individuals
[5, 35, 36] The cognitive dimension is broadly divided into two main categoriesredhgoals and shared
culture B7].

We use this theoretical background to develop research propositions ass.foBaged on the
structural social capital perspective, entrepreneurial RIS require entreprenewlsl @ ¢entral position in
gaining access to resources and information. For instance, at least &@36@uéntrants to the semiconductor
industry in Silicon Valley between 1957 and 1976 had at least omeldowho worked for Fairchild3p],
including Advanced Micro Devices, Intel, and National Semiconductor, almost ahich were based in
Silicon Valley. In addition, regional economic growth in Ausfiiexas has significantly benefited from the
industry consorti&Micro-electronicg, “Computer Technology Corporatigrand SematectfDell”, “Advanced
Micro Device$ and “3M” have also formed an industry consortium. These IT industry consortiaagpp
reflects planned efforts of the local chamber of commerce, city govetnareh the University of Texas at
Austin [39]. These firms allowed the would-be entrepreneurs to be exposedetwork of suppliers of labor,
goods, and capital, as well as to a network of custori€ks Llikewise, would-be entrepreneurs learn how to
found companies by participating in the entrepreneurial process alongtide onore experienced
entrepreneurs [8]. Within an industrial cluster, several firms could doditdtors of knowledge and
commercialization for successful regional growth. However, Agrawal Goakburn §0] explain that focal
firms within regional clusters play a leading role of diffusion of technolygy knowledge. Malipiero et ali]]
also demonstrate the leading firms are gatekeeper role of utilizing externaledgewfor other firms;
subsequently, they formulate and implement business idea. Scalablgdfians generated from the network
of focal firms in industrial clusters result in the growth of eneapur RIS 42]. Hence, the entrepreneur RIS
have a focal industry and national champions.

*  Proposition 1: Entrepreneurial RIS leverage structural social capital with a focal industry and

national champions

From the viewpoint of relational social capital, entrepreneurial RIS needs to foemvieanment in
which idea generating, knowledge sharing, and commercializing activities alieedtaCompanies are no

longer sole knowledge creators; universities as well as government resestitoked(GRI) have emerged as



key participants in RIS3[3]. Participants in RIS often discard hierarchical and bureaucratic structufi@snto
new relations across boundaries; therefore, a single focus ontyeagthening the individual competencies of
participants will not achieve regional innovation effectively. In other waadsiiccessful entrepreneurial RIS
requires the formation of a regional innovation ecosystem in which partisiform and maintain a mutual and
interdependent relationship as collaborators. In particular, many scholeststliag the trust relationship is
important for successful RIS evidenced by high density of netaomng entities. In fact, trust relations also
play a critical role when entrepreneurs gain access to finances by contactinge\capitalists. This is why the
start-up founders of Silicon Valley are usually engineers who haueatdn or working experiences in
industrial clusters, where local culture and institutions are favorablewdimmes from the region43]. In Austin,
Texas, many incumbent firms also have a direct or indirect tie to thestdity of Texas at Austin. The tie
between entrepreneurs and the university initiated when entrepreneensivadved in research activities at the
university that have been expanded into their businesses. @hiementrepreneurs to continue their stay in the
area to maintain their relationship with the university and other univegsityyn companies [44]. Since start-
ups suffer from lack of trust when accessing entrepreneurial oesoand are known to take on extra-ordinary
risk, entrepreneurs’ local connections and local institutional support have a positive impact on the fiometd
growth of a start-up.

e  Proposition 2a: Entrepreneurial RIS leverage inter-dependent relational social capital for

promoting and supporting spin-offs

Among the local actors of RIS, the role of entrepreneurial universityerasitty gained attentions
from scholars. As the global economy is making a shift towardsiowledge-based economy, there exist
significant needs to increase indigenous capabilities of universities I#3&ct, there were 25,600 active
companies founded by living MIT alumni, employing 3.3 million people genkrating annual world revenues
of nearly $2 trillion [46] Roberts and Eesley [46] estimated that approximately 6,900 MIT alumiiacoes
are headquartered in Massachusetts with their annual sales of $164viill@nrepresent 26 percent of the
sales generated by all Massachusetts companies. This impressive economicoinigbictis derived from
supporting organizations and initiatives that contribute to MIT entrepri@heaosystem [12, 46]. In this sense,

Stanford also has incubated ideas, educated entrepreneurs and fosteretbhggatebhnologies that drove the



economic growth of Silicon Valley. Eesley and Miller [47] estimated that 3%@€0e companies have their
roots to Stanford. Among them, 18,000 firms created by S@hrdtumni are headquartered in California
generating annual sales of $1.27 trillion. Above all, entrepreneurship tesucand knowledge
commercialization through university-industry collaboration have been highlidivethese entrepreneurial
universities [48, 49].

e  Proposition 2b: Entrepreneurial RIS leverage relational social capital generated by entrepreneurial

universities

Cognitive dimension of social capital consists of two main categarading shared culture and
goals p6, 37, 50]. Shared culture allows knowledge transfer, which is easily managedtie networks
consisting of the actors with similar cultural backgroun8g].[However, it has been argued that cultural
diversity of partner networks could be a driver for knowledge exygh@bl]. In this sense, the growth of the
entrepreneurial RIS “Silicon Valley” from 1970s through the 1990s coincides with the inflow of immigrants
which resulted in cultural diversity of the region. Most of the immamgs were international students for
graduate engineering education who eventually accepted jobs in Sidley. By 2000, over half (53%) of
Silicon Valley's scientists and engineers were foreign-born. Indian anégghimmigrants alone accounted for
over one-quarter of the region's scientists and engineerspaxapately 20,000 Indigrb,000 Taiwanese, and
15,000 Mainland Chinese engineers [52]. In addition, highly skittedigrants contribute to Texas' innovation
industries by earning patents, products, and ideas. In fact, over 78atpef patents from the University of
Texas system in 2011 had at least one foreign-born inventor wiriobra to $38.3 million in University of
Texas system licensing and royalty revenues. [B8Er being exposed to entrepreneurialism cultivated in the
multi-cultural environment, some of these foreign-born or educatddesmg return to their home countries to
start new companies by taking advantage of their experience and pradéssaaworks. In fact, their
experiences allow them to quickly identify promising new market dppities, raise capital, and build
management teams to run theinstgp companies [52].

e  Proposition 3a: Entrepreneurial RIS leverage cognitive social capital to promote brain influx and

circulation.



In addition, shared goals allow mutual comprehension and the excHadgasand resources within
networks, by brining actor perspectives into line with what they wantdoaeve 88]. In this sense,
Venkaaraman $4] argued that“if a region has created very successful institutions and firms, it ig thes
organizations that will attract talénin fact, successful alumni entrepreneurs from Stanford Universityvein
participate in workshops and seminars to stimulate in entrepreneuriatisngahe students of the Stanford and
MIT community. These alumni entrepreneurs of successful start-ug fiomtribute to create shared goals
among the community members which result in finding and retainitgcaf talent. As a result, the start-up
founders from the region rarely move outside the region whendbeige to start new firms and are usually
engineers who have education or working experiences within thenr@@db5].

*  Proposition 3b: Entrepreneurial RIS leverage cognitive social capital to retain successful start-up

firms spun-off from local institutions

3. Research design
3.1. Methodology

This study mainly uses aim-depth longitudinal and comparative case study methodology. Our
methodology is claimed to be the most appropriate approach for rguthg evolution of analysis object
involving the participation of various stakeholdes§][ The approach captures how each region walked through
unique paths to evolve into entrepreneurship-oriented RIS, rather than siowplyaring the degree of
vitalization in entrepreneurship. As such, we have reviewed a number of aptitléshed in high-impact
journals as well as referring to the papers published by the authotsaweonducted interviews with the key
representatives of the entities located in Daedeok and Hsinchu. The kesergptives were from universities,
government research institutes, and firms located in each regional&oeljelped us validate our propositions
and analytical approach to identify the features of entrepreneurial RIS. Secondavyedatalso collected
through library research to cross-check and complement our field dataat3e&).

In order to analyze the structural dimension of the social capital, wedimdhational champions of a
certain industry form an ecosystem network for investment ananeooialization of research outcomés¥]|.
Specifically, we take into account the composition of industries and the sppeffeéct of national champions.

As for the relational dimension of the social capital, we c@atenting data to analyze and explain the

10



relations amongst the key actors of RIS. Although our data dadusess the depth of such relationships, our
analytical approach may still capture the pattern of relational social capital witBif58. Lastly, we use
secondary data on the influx and circulation of human capital to captiattern of cognitive social capital.
We have referred to the survey indices on international students provid@® byorld University Ranking and
the reports published by representative regional institutions

Insert Table 2Summary of analytical approach

3.2. Case selection

The targets of our case analysis are the representative RIS from Eashdisting Daedeok
Innopolis of Korea and Hsinchu Science Park of Taiwan. Accordinget@@i32014 global competitiveness
index report published by the World Economic For@ti,[ Taiwan ranked stand Korea ranked8" out of 148
nations for the state of cluster development. Although the establishmé&mredn and Taiwan was led by
government, they adopted different approaches to regional entreprenelrship.sense, a comparative study
on the evolution and the current state of the RIS is of high interest andraprégip approactbp].

Daedeok Innopolis of Korea was formed as a result in 1974 witbus bn research and development
in advanced science and technology. After laying foundation of Daedeibk thé involvement public
institutions, Daedeok focused on supporting Korean conglomerates in fecore ¢echnology development. In
fact, Daedeok Innopolis has beanthe forefront of Korea’s scientific and technological development, with
Korea Advanced Institute of Science and Technology (KAIST) and Electiamic Telecommunications
Research Institute (ETRI) as key knowledge-creating entii#ls [n 2009, there were approximately 46,000
people in the R&D workforce, a third of whom had a master’s degree or highe]. Hsinchu Science Park of
Taiwan was established in 1980 by the government with the inspitiGalifornia’s Silicon Valley. Hsinchu
focused on the private sector to encourage the creation of small and nwgédrfirms, after the public
institutions have laid the foundations and established the basic 60le$n[fact, TSMC, UMC, AU Optronics
are main actors of the innovation network at Hsinchu Science Park thatdwadsecome national champions.
By 2011, Hsinchu Science Park housed 469 companies and moretth@AQl personnel, with annual sales of
$29.5 billion B4].

Throughout the last decade, Daedeok has been generating more startsuphdn Hsinchu (See

11



Figure 1) In addition, there were over 1000 companies with $10 billion in sales3andr@panies listed on the
KOSDAQ stock market. Despite the achievement of Daedeok, sales per firms lodds#ucinu surpass that of
Daedeok in two fold (See Figure 2). This may have been due to the wéhtaach region that whereas the
companies act as the core gatekeeper for innovation activities in Hsinéhersities and research institutes are
acting as key entities of Daedeok. In this sense, we may infer fesa tfescriptive statistics that Hsinchu has
been more effective than Daedeok in terms of generating economic itmmacih active commercialization of

knowledge resulting in entrepreneurship.

4. Case studies
4.1. Daedeok Innopolis

Korean government encouraged the agglomeration of similar convergeckeology sectors
including information technology convergence, bio-medical convergence coanergence, and etc. [57,58]
this regard, there are a number of government research institutes acrosedhesiegical fields in Daedeok
Innopolis Except the information technology industry of Daedeok, the role ardd#thnology sectors in
entrepreneurial activities has been quite limited. In fact, the firms engagefdrmation technology industry
takes the largest portion of the firms operating in the region. Consisitbnthe fact, ETRI (Eectronics and
Telecommunications Research Institute) has been the key government resetitgte of the region by
successfully developing core information technologies including electronttareger (TDX) (1982-1991);
CDMA system (1989-1996); VHSIC D RAM semiconductor (1986-19897d others. Despite ETRIefforts
and excellence in technological developmémt presence of national champions in the region is missing.

In Daedeok Innopolis, whereas the link between government researchitésstind universities is
strong, the link amongst these research and educational institutidtiseafirms tends to show weaker relations
(See Figure 3 and compare Figure 5). This is consistent with the obsgsvafi&im and An [64] which
asserted that the low commercialization rate of Daedeok Innopolis is deriveth&dack of inter-personal and

organizational networking activities. In order to cope with the issuegtvernment has been trying to
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encourage inter-organizational knowledge sharing and the use of socialkiegwmatforms. In addition to the
government initiatives, a local universiti{AIST” is also making a transition toward entrepreneurial university

by forming a consortium with other would-be entrepreneurial uniiessabroad.

Insert Figure 3. Relational environmentdiedeok Innopolis

Likewise, KAIST has been making efforts to become more entrepieh&y collaborating with
foreign universities and attracting international students to the region. dhogoto QS World University
Ranking2014 KAIST ranked 303 in attracting international students. Korea as a whid®étoping policies to
prevent brain drain, thereby retaining well-educated human resources.Hetasst Koreavas ranked 40" out
of 61 countries in BDI, while the rank of Korea ten years ago Wasu6 of 37 countries. Even though some
foreign-educated Koreans return to Korea and work for local researchtinestand universities, they are far
less likely to be involved in entrepreneurial activities. This may have dwgto the absence of success stories
which would-be entrepreneurs are skeptical about and eventually hindedisth@ery and creation of
entrepreneurial opportunities within region. In this sense, alththayle arel80 incumbent firms founded by
ETRI alumni, they do not have a strong relation with Daedeok Innopolfact, only 18 firms out of the 180
firms are currently residing in Daedeok Area. In addition, only 4grgrof university start-up firms spun-off
from KAIST stays in Daedeok area. This may have been due to theflaektare capital which has been the

most critical issue for potential and incumbent entrepreneurs of Daedeok.

4.2. Hsinchu Science Park

Hsinchu Science Park consists of six strategic industries includirgyatee circuits, computers and
peripherals, telecom, optoelectronics, precision machinery and materialsioanidchnology. Among them,
integrated circuits and optoelectronics take the largest portion of the sadgzatgdrwithin the region. In fact,
Taiwanese government established ERSO (Electronics Research and Service Organiddiion)TRI
(Industrial Technology Research Institute) to focus on the developmeatmifconductor industry. With these
government initiatives along with the R&D efforts of ITRI, sueltional champions as UMC, TSMC, and TMC

were established which spun-off from ITRI. These spin-off firmsehfwrther resulted in the creation of
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additional spin-off firms whichis depicted in the entrepreneurial genealogy map of the firms engaged in
Hsinchus semi-conductor industry (See FigureAjcording toHu et al. [66] in the initial stage, ITRI spin-offs
have benefited from the local infrastructure in Hsinchu Science Park. th&erITRI R&D incubator center
provided technological support and promoted the creation of $paoimpanies. These descendent firms from
ITRI have provided impetus for Hsinchu to form an environnfienthe successful competition of Taiwanese

companies in global semi-conductor industry.

In Hsinchu Science Park, there is a strong relation between the comgahigevernment research
institutes (See Figure 5). Since Hsinchu has a pro-circulatory supplydemand structure through the
cooperative network, sufficient economic returns have been generatethavilstablishment and growth of
TSMC, UMC, and AU Optronics. In this sense, Hinchu has encouragddthentities to establish knowledge
sharing space and use social networking platforms to foster the eratfaieghnological resourcesq. In fact,
TSMC has set up an ‘Open Innovation Platform’ to share its intellectual properties and library sources for chip
design with its domestic and overseas partnerk As a result, TSMC has become a gatekeeper network for
companies, thereby generating the revenue of $13 billion in BBL0AIso, the universities located in Hsinchu
actively collaborate with other regional innovation entities for businesbation activities. In fact, National

Chiao Tung University was ranked in Top 10 Global UniversitgiBess Incubators @013[69].

Insert Figure 5. Relational environmentHginchu Science Park

As for the inflow of international students at National Chiao Tung Urityetke university ranks 281
in attracting international students. Taiwan has celebrated the inflow of many skillgchnts return home to
boost the economic developmem0f In 2000, 113 of the Hsinchu's 289 companies were started. By
educated Taiwanese who maintain their overseas connections by opeffateagyinfSilicon Valley along with
the rotations of personner]]. Likewise, foreign-educated Taiwanese engineers havedutitig link between

technology development expertise of Silicon Valley and manufacturingrtése of the Hsinchu regior7().
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The inflow of foreign-educated Taiwanese engineers dates back to thenfpuymhr of Hsinchu, when
incentives and infrastructure such as housing facilities and &titenal schools in the surrounding area have
been designed and implemented for the returnggs [n addition, the government sponsored international
conferences on science and technology to provide workers kisihehu with better access to the international
scientific community T1]. In turn, the inflow has promoted the vitalization of entrepreneurial eultithin
Hsinchu as well as nationwide. The successful entrepreneur, Morris Changusateddn the U.S. and had
worked for Texas instrument before founding TSMC. These sustases of the foreign-educated engineers
also resulted in the retention of the local talents. The ratio of ITRI Alumrdingmg in Hsinchu from 1973 to
2005 has been 31%\ccording to the interview with Hsinchu administrators, ITRI has msensus on their
employees to start new businesses based on their research outcomey amd tilewed to return to ITRI
anytime. Even though some alumni fail to start new busasebERI is open to accept thenn this sense,

entrepreneur-friendly environment of Hsinchu contributes to the retentionalftalents.

4.3. Key findings

With the propositions developed in the literature section, we have comparedetbé social capital
in still-evolving entrepreneurial RIS with the cases of Daedeok InnopotidHsinchu Science Park (See Table
3). In Daedok Innopolis, there are multiple convergence industriesuwitmy leading or successffirms that
are ready to foster the formation of entrepreneurial networks. As a resuluwe & limited support for
proposition 1. In fact, the structural social capital in Daedeok Innopolis is dispersed wiaiobs it difficult for
potential and/or incumbent entrepreneurs to gain resources and infornedgicemt to their industry. We also
found a limited support fgproposition 2a and 2b, as government research institutes and universities have weak
relations with the local firms which create barriers for entrepreneurstfrese institutions to start new business.
However, government research institutes and universities such as ETRI aB8d &l putting immense efforts
to cope with the problem. In fact, these research and educational instithbees recently established
technology holding companies to incubate local business entities. lmepgsition 3a and proposition 3b are
not supported, as successful start-up cases are nonexistent in the wégb hinders the attraction and
retainment of well-educated human resources with strong entregedmetention. In addition, the involvement

of international students in entrepreneurial activities is also a missing elé@wenrall, despite the lack of social
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capital to vitalize entrepreneurship, some existing social capital of Daedeok Innbpslisuccessfully

spearheaded the technological innovation of the nation.

Insert Table 3. Models of still-evolvirentrepreneurial RIS of East Asia

HsinchuSdence Park has a focal industry, which has co-evolved with the esttmps. There is a
strong presence of structural social capital in semi-conductor industing o€gion. If entrepreneurs start their
business in Hsinchu that are relevant to the focal industry, they can ta&silgdvantage of technological and
managerial resources. In fact, national champions of Hsinchu previdugh collaboration opportunities and
inspire entrepreneurs with new business ideas. ,Timoposition 1 has been well-supported. In addition, these
representative companies have strong relations with other entities of Hsictiing government research
institutes and other firms. In particular, ITRI has been leading this collabomatiative with various entities of
Hsinchu since the 1980s. Also, National Chiao Tung University also beoanmeeentrepreneurial by having its
business incubation center ranked as one of the best in the world. Despiterthgesence of inter-dependent
network among the entities, the central role of the local university kintacAs a result, whereas there were
sufficient evidences to support tipeoposition 2a, we found a limited support fquroposition 2b. As for the
cognitive social capital, the foreign-educated engineers commercialized new te@sdtog ITRI and
successfully launched start-up, thereby contributing to the promofioentrepreneurialism. However, the
presence of international students in entrepreneurial activities is alvséris sense, whereas tpeoposition
3b was fully supportedwe found a limited support foproposition 3a. Above all, despite the top-down
approach initially shown in Hsinchu Science Park, social capital of Hsinghadchtar successfully driven the
regional entrepreneurship.

In order to generalize our claims on the features of social capital in stilliey entrepreneurial RIS
of these latecomer countries, we briefly document the case of a Brazilian aerohpser<Sio José dos
Campos”. Throughout the military regimes of Brazil in 1950s and 60s, theergment understood the
importance of forming an industrial cluster to support the developafeserospace industry. As a result, the
education and research institutions including CTA (Aerospace TechnicderCeand ITA (aeronautics

Technological Institute) were established within the regiot only the president of Embraer, but most of the
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engineers and staff of Embraer had been graduates of IT@searchers at CTA. In this manner, Enalgra
established in 1969, was a natural spin off of the CTA [70]. Thigmof alumni has displayed a considerable
influence on the creation of new start-up firms in aerospace igdofsthe regionIn addition,“triple alliancé&
amongst multinational corporations, local private entrepreneurs and Erhbsaegsulted in technological and
economic development of the region. However, Goldstein and LeBlanc [1@darigat the local spillovers have
been quite modest, as the local small and medium-sized firms have beesp@wweht on the lead firms,
thereby lacking capabilities to seize potential technological opportunities aadebrtheir customer networks.
Overall Sdo José dos Campos is a still-evolving entrepreneurial RIS ames st® features relevant to

proposition 1, 2a, 2b, and 3b.

5. Discussion

Although the dimensions of social capital are present in still-evolvitigpmeneurial RIS in both
different degree and manner, top-down approach of still-evolvitrg@reneurial RIS focuses more on structural
and relational capitals that are outward-looking-oriented social capital géavirer public purpose of society.
In contrast, mature entrepreneurial RIS tend to give an equal weight threal structural, relational, and
cognitive social capitals. In particular, relatively weaker presence of cognitive capitstilliavolving
entrepreneurial RIS may be strengthened by vitalizing inward-looking sagigihl that exists only from private
relationships. Likewise, still-evolving entrepreneurial RIS requires makingansition from top-down to
bottom-up approach in order to make the best use of social capital ifmmalegntrepreneurship. In this regard,
there should be more emphasis on reducing government interventioreasing the role of universities,
promoting the collaborations between the venture capitalists and localren&eys, and creating other possible
networks with diverse entity type§4]. In addition, the vitalization of social capital across the dimensions
should be maximized by promoting the approach of multiple eb#$gd networks (See Figure 6). In fact, the
modern society requires an innovation system based on quadruplenbelit, which goes beyond the current
triple helix model with the involvement of media and cultural heritd@&k In this sense, the current triple
helix model of still-evolving entrepreneurial RIS does not easily allow thergence of the requirements for
mature entrepreneurial RIS. In order to stimulate spin-off, technolagyneocialization, and start-up activities

for regional entrepreneurgh social capital-based knowledge and information sharing must start flowing

17



amongst various actors within RIS that articulate entrepreneurial opportunitiesbythdostering
entrepreneurship. This transition from triple helix to multiple helix approadrn may help still-evolving

entrepreneurial RIS to be transformed into mature entrepreneurial RIS.

Insert Figure 6. Gnceptualization of entrepreneurial RIS

Our paper is not without some limitation derived from the shortagenpirical data. Thus, we have
summarized below along with some suggestions for future and appfiedrch agenda. Interest in studying
entrepreneurship, social capital, and networking in recent years are grddiiradlya knowledge gap in the
phenomenon of collective entrepreneurship [10]. Still, however, theesai new entrepreneurial firms has
received relatively little systematic attention [8]. As a result, there is atnesgbroach social capital theory
from micro-perspective using entrepreneurial genealogy created by past empi@md movement history of
incumbent entrepreneurs. This may be done by analyzing the ketivimh incentivizes potential entrepreneurs
within region. In this sense, it is also meaningful to investigate rble of social media vitalizing
entrepreneurship. In addition, emphasis on the level of social capitad depending on the nationality of RIS
and entrepreneurs. In fact, the social capital in East Asian RIS tends to keditdlentity-level with a focus
on outward-looking social capital. Ironically, the cultures in Asian finange emphasized inward-looking social
capital much more strongly than those of Western firms. In $ach inward-looking social capital as guanxi
(China), kankei (Japan) and inmak (Korea) provides the framevfaorbusiness dealings in many Asian
countries 76]. However, &hough China’s cultural heritage emphasizes the role of guanxi, China has been
considered as a country with low trust. In this sense, future strmligd be replicated to address the trust issues

amongst the entrepreneurs and the actors within RIS.

6. Conclusion

This study used the dimensions of social capital to analyze the entrefaefeatures of still-
evolving entrepreneurial RIS. Despite the lack of cognitive social capital in thessvstiling entrepreneurial
RIS, this study found a strong presence of structural and relational sapidéhl in these still-evolving

entrepreneurial RIS of East Asia
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Likewise, the public institutions have played a significant role idifunnew technologies within the
East Asian RISAlthough many of the key technologies have been spillovers wdrgment subsidized R&D
programs, the government has not actively participated in the commercialiZagiorhsuccessful technologies.
Lack of state-intervention in commercialization of technologies leaves these Hast RS with limited
opportunities to commercialize technologies, as the presence of private ingastoes venture capital is weak
in the region. In this sense, the governments of these stillisgdEast Asian RIS may consider establishing a
number of professionally managed public venture funds to support th@emwialization of new technologies
by raising funds by issuing bonds in the financial market. [77]

Above all, this paper has suggested policy implications and future prosfmdRlS of East Asia and
other latecomer countries that are aiming to promote regional entreprenekrshiptheoretical point of view,
this research has raised a number of important research questions to cautyreutritrepreneurship research

using social capital theory.
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Table 1

Categorization of entrepreneurial RIS

Category Mature entrepreneurial RIS Sill-evolving entrepreneurial RIS
Geographic region| U.S. and other Anglo-American economie| East Asia
Origin Spontaneous-driven Government-led
. . Support of large corporate
Generation of small business bp g . P
. entrepreneurship (ex: Development of
Key role entrepreneurship and scalable start-up .
. core technologies for conglomerates ant
entrepreneurship .
state-owned companies)
Kev actor Individual actors (ex: entrepreneurs, vent|y Government (ex: government research
y capitalists, researchers, incubators) institutes)
Table 2

Summary of analytical approach

Dimensions of
social capital

Unit of analysis

Major content

Source

Industry network

- Historical review on the development o
focal industries and key players of

- Press articles an
published books
- Interview by e-mail

D k using narrativ: nten .
Structural social formed by aedeok using narrative content and direct contact
. government and — .
capital - Historical review on the development o
spawned by ) ) .| -Wang [58]
. . focal industries and key players of Hsinc
national champions ; - Matthews and Cho
using genealogy map of Taiwanese sem [59]
conductor firms located in Hsinchu
Organizational | - Comparative demonstration of the
network formed by| collaborative relations among three entit
Relational overnment universities, firms, and government
. . g . ( . 9 Yun and Lee [57]
social capital research institutes| research institutes) of Daedeok and
(GRIs) and Hsinchu by analyzing co-patenting
universities application network

Cognitive social
capital

Individual network
derived from
brain influx and

- Retention rate of ETRI alumni in
Daedeok

- Secondary data on the inflow of
international students to local universitie

- ETRI annual report
- Interview by e-mail
and direct contact

circulation

- Retention rate of ITRI alumni in Hsinch
- Secondary data on the inflow of
international students to local universitie

- ITRI website
report - Interview by e-
mail and direct contact
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Table 3

Models of still-evolving entrepreneurial RIS of East Asia

Background and propositions

Daedeok Innopolis

Hsinchu Science Park

Time frame

1974 to present

1980 to present

Major source of

o entrepreneurship
Institutional

Spin-offs from GRI

Spin-offs from GRI and
national champions

background Planning

Top-down, government
initiated approach using
research park model

Top-down, government
initiated approach using
industrial park model

Focal industry

P1. Structural
social capital

Multiple convergence
industries (Information
technology convergence, Bio
medical convergence, and
Nano convergence)

IT (Semi-conductor)

National champions

Absent

UMC, TSMC, and TMC

GRI leadership

ETRI

ITRI

P2. Relational University leadership

KAIST (Limited)

National Chiao Tung

social capital . . o
P University (Limited)

Role of international Absent Absent
students

P3. Cognitive

social capital Source of Absent Foreign-educated
entrepreneurialism engineers
Major alumni network Absent ITRI
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Figurel
Total number of the firms in Hsinchu Science Park and Daedeok llismopo
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Figure 2
Sales per firms in Hsinchu Science Park and Daedeok Innpolis
Unit: USD Thousands

100000

90000 PN

l N AN
N N—

60000

50000 ———— Sales per firms in Hsinchu

====Sales per firms in Daedeok

40000

30000

20000

10000

2005 2006 2007 2008 2009 2010 2011 2012

Source: Retrieved from the official websites of Hinchu Science Park and Ddedepklis Foundation

27



Figure3
Relational environment of Daedeok Innopolis
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Figure4
Genealogy of ITRI spin-offs in semi-conductor industry of ldsinScience Park
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28



Figure5
Relational environment of Hsinchu Science Park

Industrial Technology Research Institute,

Taiwan TFT-LCD, National Applied O .
HSP Research Lab., National Chip Regwnal Actor
== Implementation Center, Precision

Instrument Development center of

National Science Council O Degree of Centrality

<«+—> Strength of collaboration

Universities

ProMOS Technologies, Winbond

Electronics, Apex Biotechnology, Neo

Solar Power, C-One Technology, Epistar, National Chiao Tung University,
Tyntek, Ritek, TSMC, Global Unichips, National Tsing Hua University
UMC, Sunplus Technology, United

Microdisplay Optronics

Figure 6
Conceptualization of entrepreneurial RIS
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