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Welcoming Remarks by the President of DGIST
- SOItmC and KCWS 2015 -

Distinguished invited speakers, Honorable guests, Ladies and Gentleman,
It is my pleasure and privilege for me to welcome all of you on the Society of Open Innovation:
Technology, Market, and Complexity (SOItmC) and the Knowledge City World Summit (KCWS) 2015
Conference to be held on June 14~18 at DGIST.

DGIST is a research-oriented university founded by the Korean government. DGIST started as a
research institute in 2004 and grew dramatically into a research-oriented university by opening graduate
program in 2011 and undergraduate program in 2014. The vision of DGIST is to become a ‘world-leading
convergence research university’ by nurturing the global leaders of knowledge creation and creating
future convergence technology. As mentioned in the vision, ‘Convergence’ is the key word of DGIST. We
believe that a breakthrough and innovation could be made more effectively though convergence research
among various fields.

Considering that DGIST pursues academic excellence through knowledge creation and convergence,
it is appropriate for DGIST to host SOItmC and KCWS 2015 to be held under the themes of Open
Innovation, Knowledge City, and Creative Economy. Various topics such as Entrepreneurship, Startups, Smart Technology, City of Future, Smart Mobility, and Creative City will also be covered in the
conference.

Among the seven strategic plans I suggested in my inaugural speech in March this year when I
began my second term as DGIST President, four are ‘strengthening and completing our innovative
undergraduate program,’ ‘serving as a vanguard of the Creative Economy Model,’ ‘development of
Innovation & Entrepreneurship (I&E) Zone,’ and ‘development of our unique spirits and advanced
culture.’ I believe that this SOItmC and KCWS 2015 will contribute for us to carry forward our plans.

I take this opportunity to express sincere appreciation to distinguished scholars who take time to
share their ideas and knowledge at this conference, and members of the Organizing Committee, as well
as Dr. JinHyo Joseph Yun, Chair of the committee.
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I believe that this conference will serve a forum for all experts from all over the world to share
their experiences and knowledge, and hope all participants truly enjoy the academic excellence of the
conference. Thank you.

June 15, 2015

Shin Sung-chul
President of DGIST
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Congratulatory Speech by the Mayor of Daegu Metropolitan City
Hello, I am Kwon Young-jin, Mayor of Daegu Metropolitan City Government.
I welcome all of you, professors, researchers, students, businessmen, and start-up entrepreneurs from
20 countries, who have come to Daegu to participate in the Society of Open Innovation: Technology,
Market, and Complexity (SOItmC) and the Knowledge City World Summit (KCWS) 2015 Conference.
First, I would like to express my deep gratitude to Shin Sung-chul, President of DGIST; Yun Jin-hyo,
President of SOItmC; and Javier Carrillo, President of the World Capital Institute, for their efforts to hold
this academic conference in Daegu today.
I do agree with and share the three themes of this conference: Open Innovation, Knowledge City,
and Creative Economy. As it was “Happy People, Creative Daegu” that I suggested as a vision for Daegu
when I took office as the 33rd mayor of Daegu, I expect that this conference will serve as a driving force
that makes the industrial city of Daegu develop into a knowledge-based information city by proposing
specific tools and methods for the realization of “Happy People, Creative Daegu” through diverse
discussions on the themes of this occasion.
I proposed six strategies when I was inaugurated as the mayor of Daegu. One of them was to
make Daegu a leader of the creative economy of Korea. I am paying close attention to the fact that this
conference is preparing sessions and presentations according to the themes of Knowledge City, Start-ups,
and Creative Economy. I anticipate various ideas and policies necessary for making Daegu as a creative
economy leader.
Another strategy for future Daegu was to transform it into a prosperous culture city. I believe that
diverse and open cultures will provide the main impetus for a sustainable development, so I would like
for novel ideas to be generated from sessions and presentations on this occasion so that Daegu will be
able to play a role as a melting pot. It is Daegu that produced Lee In-sung, who is called an “Asian van
Gogh” and formed a cultural hub of modern Korean art history. Moreover, Daegu was where Great
Master Wonhyo and Master Ilyeon established the roots of a creative spirit, and where the egalitarian
spirit of the Donghak Revolution stemmed from. What is our alternative for constructing the innovative
and future city Daegu where culture is still alive? I hope that this conference will give us an answer to
this question.
I also pledged that I would do my best to make Daegu a city of communication and good governance.
Communication and governance are top priorities for Daegu to grow as a creative city through open
innovation. To this end, I expect that this academic conference will lay out different ideas based on an
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open innovation culture.
Again, I would like to welcome all of you today here in this SOItmC and KCWS 2015 Conference. I
sincerely hope that you will take time out of your busy schedule to enjoy the picturesque nature and night
view of Daegu. Thank you.

June 15, 2015

Kwon Young-jin
Mayor of Daegu Metropolitan City Government
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Welcome Speech by the President of World Capital Institute
Professor Sung-Chul Shin, President of DGIST
Young-Jin Kwon (Mayor of Daegu Metropolitan City)
Professor JinHyo Joseph Yun, President of SOItmC and Co-hoster of SOItmC and KCWS 2015
Colleagues and friends associated to the World Capital Institute,
Faculty and students of DGIST
Participants from Korea and the City of Daegu

On behalf of the World Capital Institute, I celebrate the occasion of the 8th Knowledge Cities World
Summit being hosted by the City of Daegu and the prestigious Daegu Gyeongbuk Institute of Science
and Technology, as a joint conference with the 1st Society of Open Innovation: Technology, Market,
and Complexity. After a substantial effort by all parts, we are able to meet for enjoying a most appealing
scientific program. This program might be just the starting point of new or renewed collaboration
amongst those interested in furthering the Open Innovation and Knowledge-based Development agenda.
Regarding innovation and the Knowledge Economy, South Korea has set an international example by
the way in which it focused its development policies in a systematic strengthening of education and the
institutional base for science and technology. No doubt, South Korea has accomplished a major upgrade
of its industrial platform by consistently moving towards technology-intensive production. My Korean
friends, you may feel proud of these achievements as these are well documented and admired throughout
the world.
But that might be just a starting point. The transition from the Industrial to the Knowledge Society
involves a deeper transformation of the social value base, a disruption of the entire economic culture. The
understanding and mobilization of the intangible capital that makes the distinctive base of knowledgebased production and life, calls for a major transformation of institutions, practices, roles and underlying
values. It also calls for a redefinition of socio-economic agents and the way they engage in value creation,
distribution and consumption.
The future of South Korea is now open to the possibility of an upgrade in human life, one where
collective capitals such as national and regional identity, sense of belonging, social cohesion, economic
equality, human rights, gender balance, political transparency, citizen engagement, public accountancy,
etc., become the focus of policy and accountability. A society centered not only on economic growth, but
also on sustainability, quality of life, subjective well-being and the discretionary use of time. One where
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getting what one wants is balanced by choosing what one does.

I wish you all a most productive conference. I also take the opportunity to thank our gracious
hosts the city of Daegu and the DGIST. I am particularly grateful to Professor JinHyo Joseph Yun,
President of SOItmC and Co-hoster of SOItmC and KCWS 2015, for his leadership in making this event
happen. I am also grateful to his entire team, as well as to all the faculty who co-sponsored the keynote
speakers participation. I regret the absence this year of the WCI Executive Director for Events, Prof. Tan
Yigitcanlar and look forward to see him back at KCWS 2016. Finally, I welcome Profs. Tommi Inkinen
and Katri-Liis Lepik as WCI representatives, as well as Dr. Blanca García, WCI Executive Director for
the MAKCi Awards.
Thank you and congratulations to you all.

June 15, 2015

Dr. Francisco Javier Carrillo Gamboa
President
World Capital Institute
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Society of
Open Innovation
Technology, Market & Complexity

Welcome Speech by the President of SOItmC
Hello! I am Yun Jin-hyo, President of the Society of Open Innovation: Technology, Market, and
Complexity (SOItmC).
I would like to express my heartfelt gratitude to Shin Sung-chul, President of DGIST, and Kwon
Young-jin, Mayor of Daegu Metropolitan City Government, for their full financial and emotional support
to make the SOItmC and KCWS 2015 Conference successful. I would also like to thank Javier Carrillo,
President of the World Capital Institute, for his efforts to hold the joint international academic conference
with SOItmC in spite of difficult circumstances.
Beginning with the publication of “Capital in the 21st Century” written by Thomas Piketty, academic
and economic circles have suggested a variety of methods to grapple with the limits of capitalism
without growth. Against this backdrop, the global academic organization Society of Open Innovation:
Technology, Market, and Complexity (SOItmC) was founded in DGIST on October 27, 2014 (http://
www.openinnovationtmc.org). This organization is designed to establish a new growth paradigm for the
modern capitalist economy, featuring complex systems by researching on creative and open innovation
relationships between technologies and markets and by developing business models on the creative
combinations of technologies and markets.
SOItmC is based on the engagement of professors, researchers, businessmen, and start-up
entrepreneurs from diverse fields ranging from economic management to ICT and robot engineering.
Approximately 300 people participate in SOItmC. Specifically, they are renowned scholars from 25
countries, including the United States, China, Japan, the United Kingdom, Australia, and Finland;
domestic professors of major universities, such as KAIST, POSTECH, Seoul National University,
Korea University, Yonsei University, and Sungkyunkwan University, and major local universities, such
as Keimyung University and Kyungpook National University; DGIST professors and researchers; and
creative businessmen from all over the world.
Under the themes of Open Innovation, Knowledge City, and Creative Economy, SOItmC is going
to co-host the SOItmC and KCWS 2015 Conference with the World Capital Institute in DGIST from
June 14 to 18 this year. The SOItmC and KCWS 2015 Conference will provide a momentum to explore
theoretical and practical alternatives for building creative relationships and combinations between
technologies and markets to construct a creative economy not only for the knowledge-based city Daegu
but also for Korea.
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On June 15, under the theme of Open Innovation, this conference is composed of three keynote
speeches delivered by Philip Cooke, Taeho Park, and yours truly; three special sessions led by KeeHeon
Cho, MinHwa Lee, DongKyu Won, ChoongJae Im, and SanChul Park; and two general sessions.
Moreover, there will be nine Open Innovation and Business Models contests where Wanjong Joo, Avvari
Mohan, KyunbBae Park, and ChoongJae Im will participate as reviewers.
On June 16, under the theme of Knowledge City, it will begin with keynote speeches delivered by
Francisco Javier Carrillo, Tan Yigitcanlar, Tommi Inkinen, Katri-Liis Lepik, and Keun Lee. Then, there
will be five sessions with Jaehoon Rhee, Eunnyeong Heo, WooSung Jung, SangHo Lee, KwangHo Jung,
and SangOk Choi..
On June 17, under the theme of Creative Economy, Fumio Kodama, Blanca Garcia, Venni Krishna,
and KongRae Lee will deliver keynote speeches first. Then, there will be 3 sessions with KyunbBae Park,
YoHan Kim, and KwangHo Jung.
This academic conference has already achieved a big success, with 100 theses or OI and BM cases
received and 150 applicants registered.
I hope that this SOItmC and KCWS 2015 Conference will serve as a new motive for conquering
the growth limits of capitalism through open networks between technologies and markets and creative
combinations of technologies and markets. To end my speech, I would like to quote Robert Schuller:
“Winning starts with beginning.”
“Failure doesn’t mean you are a failure; it just means you haven’t succeeded yet.”

June 15, 2015

Jin-hyo Joseph Yun
President of the Society of Open Innovation: Technology, Market, and Complexity
Co-host of the SOItmC and KCWS 2015 Conference
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Welcome Reception

Registration

Venue:
Auditorium
(B/D: R1, R#: 204)

09:00 – 09:15

Venue: Lobby on
the 2nd floor

08:00 – 14:00

Welcome Speech by the President of KCWS

Welcome Speech by the President of SOItmC

Registration

※ Presider: Prof. KiSeok Kwon (Hanbat National University)
Director: Prof. DooSeok Lee (DGIST)

Monday, 15th June 2015 (Open Innovation Day)

Meeting with Keynote Speakers, Special Session Chairs, and World Capital Institute Members
Venue: Lobby &
R#: 203 on the 2nd
floor in B/D. R1

Venue: Lobby &
R#: 203 on the 2nd
floor in B/D. R1
18:10 ~ 19:00

17:00 ~ 18:00

Venue: Lobby on
the 2nd floor

16:00 ~ 19:00

※ Presider: Prof. KyungBae Park (SangJi University)
Director: Prof. DooSeok Lee (DGIST)

Sunday, 14th June 2015

# Frqihuhqfh# Vfkhgxoh# +Xsgdwhg# rq# 391# 43/# 5348,#

11:00 – 12:30

Venue: Lobby on
the 2nd floor

10:45 – 11:00

Venue:
Auditorium
(B/D: R1, R#: 204)

10:15 – 10:45

Venue:
Auditorium
(B/D: R1, R#: 204)

09:15 – 10:15

Paper 1: "Valuation using royalty data in Life Science areaFocused on Anticancer and cardiovascular therapies" by
JeongHee Lee(Digital Science Co., Ltd.), Youngyong In(Digital
Science Co., Ltd.), Il-Hyung Lee(KISTI), JoonWoo Lee(KISTI)

· Honorary Discussant: Keun Lee (Seoul National University)

· Session Chair: KeeHeon Cho (Korea Valuation Association)

Special Session 1: “The Importance of Valuation and Big
Data as a Source of Technology Commercialization in Open
Innovation Era”

Venue: R# 202 (Conference Room)

Coffee Break

Paper 1: “The Platform Business Model and
Business Ecosystem: Quality Management and

· Discussant: TBD

· Session Chair: MinHwa Lee(KAIST)

General Session 1: “Creative Economy &
Open Innovation”

Venue: R#: 203 (International Conference
Hall)

Congratulatory Speech by the Mayor of Daegu Metropolitan City

Welcoming Remarks by the President of DGIST

Presentation Theme: “How do we conquer the growth limit of capitalism: Schumpeterian
Dynamics of Open Innovation Economy System”

· JinHyo Joseph Yun (DGIST, Korea)

Presentation Theme: “Open Innovation in Supply Chain Management for Creative Economy”

· Taeho Park (San Jose State University, USA)

Presentation Theme: “The Future of Innovation: Challenges, Complexity & Crossovers”

Keynote Speech
· Philip Cooke (Bergen University College, Norway)
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13:30 – 16:00

12:30 – 14:00

Revenue Structures” by Junic Kim(University of
Manchester, UK)
Paper 2: “A Case Study on the Motivational
Effects of Platform Systems based Hardware
Startup on Open Innovation” by So-Young Lee,
Ph.D.(KCERN), MinHwa Lee(KAIST)
Paper 3: “Fintech, the Open Innovation to
Unbundling Financial Industry and the Next”
by Myungho Lee(KCERN)
Paper 4: “A Study on the Direction of
Korea’s Open Innovation Technology Market”
by Ae-Sun Kim(KCERN), MinHwa Lee(KAIST)
Paper 5: “O2O Convergence trend and
Gamification that stimulates open innovation:
Focused on crowd souring” by Kyungju
Choi(KCERN), MinHwa Lee(KAIST)


“Parking lot information sending on real time system and their method” by Jaeho Yoon (Senior Researcher at BOKJU CO., LTD.)

“Story Make A City” by SangGoo Kwon (Institute of Time & Space)

“Smart Social Library System Business Plan” by SangHyun Lee (CEO of Sntec, LTD.)

"Smart phone Photo based Smart Length Measuring System and Method" by JinHyoung Kim (L-Line)

"Feedback public-relations server and method of manufacturing homepage using thereof" by Ki-dong Baek

"Lumicrew, Smart Group Lamp System" by SuYeon Cho(KAI Spring Co.,Ltd.)

"Smart panel system construction and management method for mobile and online survey" by Kyounghun
Kim(Neo Economy Society Institute)

"A business model about an online based real estate brokerage service" by SeokHyun Moon

"Adjustable Walker“ by Shalini Kumari Shalu (National Innovation Foundation, India)
※ Presider: Prof. ChangHwan Shin (Kyungpook National University)

The Contest for Global Innovative Cases of Open Innovation and Business Model
Reviewers: WanJong Joo(Lawyer of TAEBAEK, Inc.), Avvari V. Mohan(Prof. of University of Nottingham,
Malaysia), KyungBae Park (Prof. of SangJi University), ChoongJae Im (Prof. of KeiMyung University),
ChangHwan Shin (Prof. of Kyungpook National University)

Venue: International Conference Hall (B/D: R1, R#: 203)

Venue 1 (Cafeteria) : B/D R1, 1st floor
Venue 2 (Family Restaurant, “Okon” ) : B/D E7, Lobby
Venue 3 (Cafeteria) : B/D E7, 2nd floor

Lunch Break

Paper 2: “Review of the New Product Development Strategy
and Corporate's Competition” by JaeMan Joo (Duksung Women's
University)
Paper 3: “Open Innovation of Knowledge Cities” by JinHyo
Joseph Yun(DGIST), EuiSeob Jeong(KISTI), SangChul Lee(DGIST),
JeongHo Yang(DGIST)
Paper 4: “Technology Valuation by Collective Intelligence” by
YoungGi Kim(Gisang Co., Ltd.), Taehoon Kwon(KISTI), TaeJong
Jang(KISTI)
Paper 5: “The Economic Value of Brands and Patents in
Manufacturing Firms of South Korea” by SoJin Lim(Korea
Institute of Intellectual Property)
Paper 6: "Schumpeterian Analysis of Catch-up and Catch-up
cycles" by Keun Lee(Seoul National University) and Franco
Malerba(Bocconi University)

16:00 – 17:30

Venue: Lobby on
the 2nd floor

15:30 – 16:00

Paper 1: “How do we conquer
the growth limit of capitalism:
Schumpeterian Dynamics of Open
Innovation Economy System” by
JinHyo Joseph Yun(DGIST)
Paper 2: “How Do Academics
Engage in Technology Transfer
Activity? An Exploratory Study of the
San Diego Biotechnology
Community” by SangTae Kim(Small &
Medium Business Administration of
Korea), YongIl Jeong(KISTI)
Paper 3: “Measuring the easiness
of diffusion in social networks
through the agent-based modeling”
by HyoungSun Yoo(KISTI), TaeEung
Sung(KISTI), SunHi Yoo(KISTI),
DongKyu Won(KISTI)
Paper 4: “Simulation of Weak
Signals of Technology Innovation in
Complexity” by SunHee Yoo(KISTI),
DongKyu Won(KISTI)
Paper 5: “Complex Adaptive
Systems Approach to Sewol Ferry
Disaster in Korea” by DongKyu
Won(KISTI), HyungSun Yoo(KISTI),
SunHi Yoo(KISTI)

· Honorary Discussant: JinHyo Joseph
Yun(DGIST)

· Session Chair: DongKyu Won(KISTI)

Special Session 2 “Complexity, Open
Innovation & Knowledge City”

Venue: R# 202 (Conference Room)

Coffee Break


Paper 1: “Open Innovation in
Supply Chain Management for
Creative Economy” by Taeho Park
(San Jose State University, USA)

Paper 2: “The Study on the
Innovation of SMEs Affecting on
Corporate” by HyeMi Oh (ChungAng
University), WooJin Lee(Kookmin
University), ChoongJae Im(Keimyung
University)

Paper 3: “Study on the effects of
open innovation ability to the
growth of the company” by WooJin
Lee(Kookmin University), ChoongJae
Im(Keimyung University)

Paper 4: “Study on the
establishment of start-up marketing
strategy through social network
analysis” by Byoung-Kug
Kim(Keimyung University), ChoongJae
Im(Keimyung University)

Paper 5: “The cases of open
innovation in the Roman era” by
Jeong-Hwan Jeon(Gyeongsang
National University) and Sung-Kyu
Kim(Gyeongsang National University)

(San Jose State University, USA)

· Honorary Discussant: Taeho Park

(Keimyung University)

· Session Chair: ChoongJae Im

Special Session 3 “Start-ups, Open
Innovation, and Knowledge City”

Venue: R#: 203 (International
Conference Hall)


Paper 1: “The Future of
Innovation: Challenges, Complexity
& Crossovers” by Philip Cooke
(Bergen University College, Norway)

Paper 2: “Growth Strategy for
Finnish Science Parks under
External Economic Crises” by
SangChul Park (Korea Polytechnic
University)

Paper 3: “Promotion of
university students’ skills and
behaviours topical for open
innovators” by Karine
Oganisjana(Riga Technical
University, Latvia)

Paper 4: “The scope of
coaching in the context of
organizational change” by Angelina
Rosha(Riga Technical University,
Latvia), Natalja Lace(Riga Technical
University, Latvia)

Paper 5: “Research Ethics
Education for Overcoming
Differences in Culture and Value
System” by Hwan-jin NHO(DGIST)

Cooke (Bergen University
College, Norway)

· Honorary Discussant: Philip

(Korea Polytechnic University)

· Session Chair: SangChul Park

General Session 2

Venue: R#: 201 (Conference
Room)
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June 2015 (Knowledge City Day)

(※ Appendix 2)

Welcome Speech with Cheers by Sukjoon Hong (General Director of Medical Industry Division, Daegu
Metropolitan City)

Welcome Speech with Cheers by Jeon Il Moon (Vice President of DGIST for Convergence Research
Institute)

Gala Dinner

General Meeting of SOItmC (※ Appendix 1)

(※ Appendix 5)

(Springer Booth to be prepared on the 2nd floor in B/D R1 from 15 to 17, June)

Venue:
Auditorium
(B/D: R1, R#: 204)

09:00 – 10:50

Venue: Lobby on
the 2nd floor

08:00 – 14:00

Presentation Theme: “Incentivising innovation: insights from Australian and Brazilian incentive
schemes”

· Tan Yigitcanlar (Queensland University of Technology, Australia)

Presentation Theme: “Knowledge-Based Development as Cultural Disruption”

· Francisco Javier Carrillo (Monterrey University of Technology, Mexico)

Keynote Speech

Registration

※ Presider: Ph.D JinWon Kang (KISTEP)
Director: Prof. HeungJoo Ahn (DGIST)

Tuesday, 16

th

Venue: Convention
Hall (E1), DGIST

19:30 – 21:30

18:30 – 19:30

17:30 – 18:30

Editor Board Meeting of Journal of Open Innovation: Technology, Market, and Complexity (JOItmC)
with Springer Publisher

Venue: International Conference Hall (B/D: R1, R#: 203)

11:00 – 12:30

Venue:
Lobby on the 2nd
floor

10:50 – 11:00

Paper 1: “Knowledge-Based Development as
Cultural Disruption" by Francisco Javier Carrillo
(Monterrey University of Technology, Mexico)
Paper 2: "Organizational Slack and Managerial
Practices for Open Innovation: Moderating Effect of
Social Capital" by Hoyoung Bae(Woosong University),
Jaehoon Rhee(Yeungnam University), Junghyun
Yoon(POSTECH)
Paper 3: "A conceptual framework for coalescent
and innovative public services in the context of
reducing public sector resources (UK)" by David
Parks(The Skill Mill Limited, UK), Paul Brownlee(The
Skill Mill Limited, UK)
Paper 4: “Assessment of Knowledge-Based Urban
Development Potential of Turkish Provinces” by

(Monterrey University of Technology, Mexico)

· Honorary Discussant: Francisco Javier Carrillo

(Yeungnam University)

· Session Chair: Jaehoon Rhee

General Session 3: “Open Innovation in Energy”

Special Session 4 “Open Innovation and Creative
Entrepreneurship from Gyeongbuk TP and
University Entrepreneurship Center”

Paper 1: "Learning Networks for Energy Efficiency in
Industry as Open Innovations" by Wolfgang EICHHAMMER
(Fraunhofer Institute, Germany)
Paper 2: "Smart Home and Smart Energy – potentials
and limits for innovation" by Christoph WEBER (Duisburg
University, Germany)
Paper 3: "Global energy trend and KIER's R&D
portfolio" by Seongkon Lee(Korea Institute of Energy
Research)
Paper 4: “A study on the Accountability of the
Regional R&D Program: The Case of APCTP” by Jinwon
Kang(KISTEP)
Paper 5: “A study on the R&D investment and
financial performance: Focused on existing and potential
competitors” by Dongphil Chun(KRICT), Youngjoo
Ko(KRICT), Yanghon Chung(KAIST)

· Discussant: TBD

(Seoul National University)

· Session Chair: Eunnyeong Heo

Venue: R#: 203 (International Conference Hall)

Venue: R# 202 (Conference Room)

Coffee Break

Presentation Theme: “Schumpeterian Analysis of Catch-up and Catch-up cycles”

· Keun Lee (Seoul National University, Korea)

Presentation Theme: “Strategic management for public sector innovation in knowledge societies”

· Katri-Liis Lepik (Tallinn University, Estonia)

Presentation Theme: “Reflections on the innovative city: examining three innovative locations in
a knowledge bases framework”

· Tommi Inkinen (University of Helsinki, Finland)
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14:00 – 15:30

12:30 – 14:00

Paper 1: “Reflections on the innovative city:
examining three innovative locations in a knowledge
based framework” by Tommi Inkinen(University of
Helsinki, Finland)
Paper 2: “Measuring Thematic Causality for Public
Research Institutions” by HyeonChae Yang(POSTECH),
WooSung Jung(POSTECH)
Paper 3: “The impact of graduate students on
research productivity in Korea” by KiSeok
Kwon(Hanbat National University), SeungHwan
Han(National Research Foundation of Korea),
Duckhee Jang(Korea Institute of Ocean Science &
Technology)
Paper 4: “Predicting Future Issues with the
Keyword Network of National Policy Research”, by
Hyunuk Kim(POSTECH), Taekho You(POSTECH),
SangJin Ahn(KISTEP), WooSung Jung(POSTECH)
Paper 5: “Does the knowledge economy growth
encourage clustering of knowledge workers in

(University of Helsinki, Finland)

· Honorary Discussant: Tommi Inkinen

· Session Chair: WooSung Jung (POSTECH)

Special Session 5 “Open Innovation for Smart
Mobility & Complexity”

Venue: R# 202 (Conference Room)

Venue 1 (Cafeteria) : B/D R1, 1st floor
Venue 2 (Family Restaurant, “Okon” ) : B/D E7, Lobby
Venue 3 (Cafeteria) : B/D E7, 2nd floor

Lunch Break

Sinem Metin(Istanbul Technical University, Turkey),
Ferhan Gezici Korten(Istanbul Technical University,
Turkey)
Paper 5: “A conceptual approach to the
relationships between the social economy, social
welfare, and social innovation” by ChangHwan
Shin(Kyungpook National University)
Paper 6: “Learning Organization Activities and
Innovativeness of Tech-based SMEs in Technopark:
The Mediating Role of Learning Transfer” by
Junghyun Yoon(POSTECH), Jaehoon Rhee(Yeungnam
University), Sunghoon Hwang(Yeungnam University)

Paper 1: “Incentivizing innovation: insights from Brazilian
innovation support programs“ by Tan
Yigitcanlar(Queensland University of Technology, Australia),
Eduardo Moreira da Costa(Federal University of Santa
Catarina, Brazil), Jamile Sabatini Marques(Queensland
University of Technology, Australia)
Paper 2: “Human Interaction and Perceptions to Media
Facade” by JungHoon Han(University of New South Wales,
Australia) and SangHo Lee(Hanbat National University)
Paper 3: "Designing ICTs Aided Community Center for
Neighborhood Residents" by Fan Qiangqiang(Northeastern
University, China), Seyun An, Soyeon Kim, Hannah Ju, Ho
Kim(Hanbat National University)
Paper 4: "Smart City as an Urban Innovation Platform:
What's next?" by JungHoon Lee(Yonsei University)
Paper 5: "Can ICTs Contribute to Urban Renewal for
Deprivated Cites?: Recent ICTs-base Urban Planning and

(Queensland University of Technology, Australia)

· Honorary Discussant: Tan Yigitcanlar

University)

· Session Chair: SangHo Lee (Hanbat National

Special Session 6 “City of Future, Future of City:
Open Innovation and Ubiquitous City”

Venue: R#: 203 (International Conference Hall)

16:00 – 17:30

Venue: Lobby on
the 2nd floor

15:30 – 16:00

Paper 1: “On the Way Towards a Knowledge City” by
Katri-Liis Lepik(Tallinn University, Estonia), Merle
Krigul(Brainport Living Lab, Estonia)
Paper 2: "How to interact within science parks in order
to improve industrial performance? - comparing research
park and industrial park through social network analysis"
by Injeong Lee(KAIST), Wonjoon Kim(KAIST)
Paper 3: “The Factors affecting to 'Basic Research'
Performance Funded by Government: 'Creative Research
Program' Case in South Korea” by Youngsoo Ryu(KISTEP),
Kwangseon Hwang(KISTEP), Sangok Choi(Korea University)
Paper 4: “The Effect of Product Innovation on R&D
Activities and Government Support Systems: the
Moderating Role of Government Support Systems” by
Si-jeoung Kim(KOFST), Eun-mi Kim(GSTEP), Yoon-kyo

Paper 1: “Corporate and Public Policies for Open
Innovation: Demand Articulation in the
Open-Innovation Paradigm” by Fumio Kodama
(University of Tokyo)
Paper 2: “The Impact of 'Pay-As-You-Throw(PAYT)'
on Waste Disposal” by EunHyung Park(Seoul
National University), Jonghwan Eun(Seoul National
University), Kwangho Jung(Seoul National University)
Paper 3: “An Empirical Analysis of Food Waste
Disposal Systems: RFID, Pay-as-throw system, and
Block-Payment”, by Kwangho Jung(Seoul National
University), EunHyung Park(Seoul National University),
Jonghwan Eun(Seoul National University)
Paper 4: "The influence of need for touch and
gender on Internet shopping attitudes" by SeungHee

(University of Tokyo, Japan)

(Institute of Political Science and Governance,
Estonia)

· Honorary Discussant: Katri-Liis Lepik

· Honorary Discussant: Fumio Kodama

(Seoul National University)

· Session Chair: SangOk Choi (Korea University)

Special Session 8 “Technology Policy for Open
Innovation & Knowledge City”

Special Session 7 “Smart Technology for Good
Governance”

· Session Chair: KwangHo Jung

Venue: R# 203(International Conference Hall)

Design Cases of Korea and Japan" by YounTaik
Leem(Hanbat National University), Seiji Sato(Oita University,
Japan)
Paper 6: "Location Allocation and Use Characteristics of
Bounded Carsharing Service for Urban Public Housing
Residents" by Jungbeom Lee (Daejeon Development
Institute), Wanhee Byun, Hoyoung Kee (Land and Housing
Institute), Myungsik Do(Hanbat National University)
Paper 7: "How Does IT(Information Technology) and
ET(Environment Technology) makes New Innovative Urban
and Architecture Model" by JuHyung Han(Hanbat National
University) and SangHo Lee(Hanbat National University)
Paper 8: "Can CSR be a platform for open innovation
to support a creative city development?" by Avvari V
Mohan(University of Nottingham Malaysia Campus,
Malaysia), Naga Lakshmi Chelluri(University of Hyderabad,
India)

Venue: R# 202 (Conference Room)

Coffee Break

metropolitan cores and subcenters of metropolitan
areas? A comparative study of Barcelona and
Helsinki” by Juan Eduardo Chica(University of
Helsinki, Finland)
Paper 6: “Network analysis for the Korean
national R&D development” by MinWoo
Ahn(POSTECH), WooSung Jung(POSTECH)
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Venue: International Conference Hall (B/D: R1, R#: 203)
Declaration of KCWS 2016, moderated by Francisco J. Carrillo

Venue: International Conference Hall (B/D: R1, R#: 203)
WCI Extended Meeting (Only invited members)

Dinner (only invited)

18:30 – 19:00

19:00 – 19:30

19:30 – 22:00

Venue:
Auditorium
(B/D: R1, R#: 204)

09:00 – 10:30

Venue: Lobby on the
2nd floor

08:00 – 14:00

Keynote Speech
· Fumio Kodama (University of Tokyo, Japan)
Presentation Theme: “Corporate and Public Policies for Open Innovation: Demand Articulation
in the Open-Innovation Paradigm”

Registration

※ Presider: Ph.D. YoungJoo Ko (Korea Research Institute of Chemical Technology)
Ph.D. SangCheol Lee (DGIST)

Wednesday, 17th June 2015 (Creative Economy Day)

hosted by JinHyo Joseph Yun (SOItmC President) & Francisco Javier Carrillo (WCI President)

Venue: International Conference Hall (B/D: R1, R#: 203)
MAKCi Awards Ceremony, moderated by Blanca C. Garcia

Suh(Korea University), ZeKun Zheng(Korea University)
Paper 5: “Perceived innovation barriers, open innovation
and its performance” by Daehan Jung(Korea University),
Youngmi Kim(Korea University), Yoonjung Kim(Korea
University), Yoonkyo Suh(Korea University)
Paper 6: “Affecting Structure on the Performances of
University-Industry Cooperation
: Mediating Effects of the Government & Enterprise
Supported R&D Projects” by Hue-kyung Lee(National
Research Foundation), Hyun-duk Youm(Korea University),
Si-jeoung Kim(KOFST), Yoon-kyo Suh(Korea University)
Paper 7 “An Empirical Study on the Determinants of
Innovative Activity in Korean Manufacturing Firms:
Focusing on the Firms’ Perception of Innovation ” by
SungChan Yeom(Korea University)

17:30 – 18:30

Lee(Southern Illinois University), Jane
Workman(Southern Illinois University), Kwangho
Jung(Seoul National University)
Paper 5: "Factors influencing consumers' fashion
M-Commerce" by Marcella Smith(Southern Illinois
University), SeungHee Lee(Southern Illinois University)

12:30 – 14:00

11:00 – 12:30

Venue: Lobby on the
2nd floor

10:30 – 11:00

Venue 1 (Cafeteria) : B/D R1, 1st floor
Venue 2 (Family Restaurant, “Okon” ) : B/D E7, Lobby
Venue 3 (Cafeteria) : B/D E7, 2nd floor

Lunch Break


Paper 1: “Globalization of R&D and Open Innovation: Linkages of Foreign R&D centers in India” by Swapan
Kumar Patra(Jawaharlal Nehru University, India), Venni V. Krishna(Jawaharlal Nehru University, India)

Paper 2: “Open Innovation Effort, Entrepreneurship Orientation and Their Synergies on Innovation” by JinHyo
Joseph Yun(DGIST), KyungBae Park(Sangji University), JangHyun Kim(Sungkyunkwan University)

Paper 3: “The Philosophy of Open Innovation: Historical Development of Philosophy of Open Innovation and
Its Reflection from Taoism” by JinHyo Joseph Yun(DGIST), KyungBae Park(Sangji University), JeongHo Yang(DGIST),
WooYoung Jung(DGIST)

Paper 4: “How User Entrepreneurs Succeed: The Role of Entrepreneur’s Caliber and Networking Ability in
Korean User Entrepreneurship” by JinHyo Joseph Yun(DGIST), KyungBae Park(Sangji University)

Paper 5: "A Study on the Dynamics of Platform Business Models" by JinHyo Joseph Yun(DGIST), DongKyu
Won(KISTI), KyungBae Park(Sangji University), JeongHo Yang(DGIST)

Paper 6: “Autonomous learning model in closed and open innovation condition” by DooSeok Lee(DGIST),
JinHyo Joseph Yun(DGIST), HeungJu Ahn(DGIST), KyungBae Park(Sangji University), JeongHo Yang(DGIST)

Special Session 9 “Open Innovation: Technology, Society & Dynamics”
· Session Chair: KyungBae Park (Sangji University)
· Honorary Discussant: Venni V. Krishna (Jawaharlal Nehru University, India)

Venue: R#: 203(International Conference Hall)

Coffee Break

Presentation: “Sectoral differences in convergence innovation: implications for open innovation”

· KongRae Lee (DGIST, Korea)

Presentation Theme: “Globalization of R&D and Open Innovation: Linkages of Foreign R&D
centers in India

· Venni V. Krishna (Jawaharlal Nehru University, India)

Presentation Theme: “Knowledge Cities Benchmarking: The case of Daegu, Korea”

· Blanca C. Garcia (Northern Borderlands Research College, Mexico)
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17:40 – 18:30

16:00 – 17:30

Venue: Lobby on the
2nd floor

15:30 – 16:00

14:00 – 15:30


Paper 1: “Knowledge Cities Benchmarking: The case
of Daegu, Korea” by Prof. Blanca C. Garcia (Northern
Borderlands Research College, Mexico)

Paper 2: "What Knowledge Activities Promote
Creativity?" by Kwangho Jung(Seoul National
University), SeungHee Lee(Southern Illinois University),
Jane Workman(Southern Illinois University)

Paper 3: “Determinants of RFID Adoption: A Metaegression Analysis” by Sabinne Lee(Seoul National
University), Kwangho Jung(Seoul National University)

Paper 4: "Exploring Reasons for Illegal Use of
Software: An Application of Q-Methodology" by
ChanWoo Kim(Seoul National University), Kwangho
Jung(Seoul National University)

(Northern Borderlands Research College, Mexico)

· Honorary Discussant: Blanca C. Garcia

Speech of the SOItmC 2016

Dinner (Only invited)

※ By Prof. Taeho Park (San Jose State University, USA)

· Declaration

※ There could be no Paper Awards Ceremony if papers are judged not qualified.

· Paper Awards Ceremony

· Awards Ceremony of the Contest for Open Innovation Cases and Business Model

· Appreciation Plaque Ceremony of SOItmC & KCWS 2015

· Certificate of Merit of SOItmC & KCWS 2015

Closing Ceremony of SOItmC & KCWS 2015

Coffee Break


Paper 1: “Sectoral differences in convergence
innovation: implications for open innovation” by
KongRae Lee(DGIST), Guktae Kim(Kyungpook University)

Paper 2: “Healthcare IT growth strategies for
Daegu” by JinWoo Lim (DGIST)

Paper 3: “The Study for Network Structure between
intellectuals and urban innovation” by HeeDae
Kim(DIP), ChangYong Mun(Daejeon Metropolitan City),
DukHee Lee(KAIST)

Paper 4: “The Case of R&D Intermediate
Organizations in Daegu Technopark” by YoHan Kim &
Hyojin Kwon(Daegu Technopark)

· Honorary Discussant: KongRae Lee (DGIST, Korea)

· Session Chair: YoHan Kim (Daegu Techno Park)

General Session 4:

Special Session 10: “Daegu Techno-Park, Open
Innovation and Creative City”
· Session Chair: KwangHo Jung (Seoul National University)

Venue: R#: 203(International Conference Hall)

Venue: R# 202 (Conference Room)

- The price includes: round-trip
bus service (Daegu to (from)
the site), lunch, guidance, and
souvenirs

※ Participation Fee: $50

10:00 – 16:00

Thursday, 18th June 2015
Andong Hahoe Village (UNESCO designated World Heritage Site)


Historical & Cultural Tour (ఐ͑ Appendix 3)
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R# : 204 Auditorium

Keynote Speech

Philip Cooke (Bergen University College, Norway)
Presentation Theme: “The Future of Innovation: Challenges, Complexity &
Crossovers”

Taeho Park (San Jose State University, USA)
Presentation Theme: “Open Innovation in Supply Chain Management for
Creative Economy”

JinHyo Joseph Yun (DGIST, Korea)
Presentation Theme: “How do we conquer the growth limit of capitalism:
Schumpeterian Dynamics of Open Innovation Economy System”

The Future of Innovation: Challenges, Complexity &
Crossovers
Philip Cooke

Abstract of Contribution

The Future of Innovation: Challenges, Complexity & Crossovers
Prof Phil Cooke, Center for Innovation, UC Bergen, Norway
Progress has been made of late on understanding that the core process of innovation is
'knowledge recombination'. This implies not a “closed” but an “open” perspective on how
innovation occurs. From an economic geography perspective, which is taken in this presentation,
this raises interesting issues for the economics of knowledge. First it makes the need to pay
serious attention to questions of 'proximity' imperative, suggesting not that knowledge is easily
appropriable for ('open') innovation but that it may be excessively difficult to identify because it
lies hidden in possibly neighbouring - but different - industries and firms. Thus, second, it
makes the notion of 'knowledge spillovers' problematic because the spillovers may come in
unrecognisable forms. Hence, third, this means that firms likely need more than usually
expected intermediation (including knowledge transfer services) to avoid market failures of
innovation. The complexity theory notion of 'transversality' has been advanced to capture the
'emergence' of novelty out of contexts of difference, unifying a solution to the three conceptual
problem-issues raised in the paper.

Open Innovation in SCM for Creative Economy
Taeho Park
(San Jose State University)

Abstract

Since the concept and terms were introduced by Henry Chesbrough, open innovation has been
widely spread out in a variety of industries. Open innovation has received increasingly attention
by companies which aim for launching innovative products, reducing R&D cost and product
introduction cycle, and improving product quality. It has been evolved throughout a supply
chain in a company beyond just R&D for product development innovation. This study discusses
activities in the supply chain which can be innovated/improved through open innovation, and
stakeholders involved in the supply chain who can participate in the open innovation.
iding products and services in open innovation.

How do we conquer the growth limits of Capitalism?
- Schumpeterian dynamics of an open innovation
economy system
JinHyo Joseph Yun PhD
Tenured Senior Researcher in the IOT and ROBOT Convergence Division, and Professor at the
Innovation Management Program
Daegu Gyeongbuk Institute of Science and Technology (DGIST) 333 Techno Jungang-daero
Hyeonpung-myeon, Dalseong-gun, Daegu 711-873, Korea
Tel.: +82 10 6697 8355
Fax: +82 53 785 4409
E-mail: jhyun@dgist.ac.kr

Abstract
The purpose of this study is to answer the research question, “How do we conquer the growth
limits of capitalism?” Based on existing studies on growth limits of capitalism by Marx and
Schumpeter as well as the recent discussions of Drucker, Rifkin, and Piketty, the dynamic model
of an open innovation economy system (OIES) is proposed as an answer to this research
question.
OIES consists of an open innovation economy, closed innovation economy, and social
innovation economy. The dynamics of OIES occurs from the positive interaction among the
open innovation economy, closed innovation economy, and social innovation economy. The
dynamics of the OIES circle are from an open innovation economy, through a closed innovation
economy and social innovation economy, and back to an open innovation economy again. In
addition, the validation of the model for the dynamics of OIES is improved by simulating the
life cycle of the dynamics of OIES, low-level OIES dynamics, and high-level OIES dynamics,
and by inquiring about a practical economic system corresponding to each simulation situation.
Next through a comparative discussion between the linear steps of Schumpeter 1 and 2, and
Socialist Democracy, and the dynamics of an open Innovation economic system, the practical
and theoretical characteristics of the dynamics of OIES are clearly defined. Finally, the limits of
this study and a follow-up research project are presented in addition to a summary of the
discussion.
Keywords: open innovation economy system, dynamics, open innovation, closed innovation,
social innovation.
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Special Session 1
“The Importance of Valuation and Big Data as a Source of
Technology Commercialization in Open Innovation Era”
■Session Chair: KeeHeon Cho (Korea Valuation Association)
• Paper 1: “Valuation using royalty data in Life Science area- Focused on
Anticancer and cardiovascular therapies” by JeongHee Lee(Digital
Science Co., Ltd.), Youngyong In(Digital Science Co., Ltd.), Il-Hyung
Lee(KISTI), JoonWoo Lee(KISTI)
• Paper 2: “Review of the New Product Development Strategy and Corporate’s
Competition” by JaeMan Joo (Duksung Women’s University)
• Paper 3: “Open Innovation of Knowledge Cities” by JinHyo Joseph
Yun(DGIST), EuiSeob Jeong(KISTI), SangChul Lee(DGIST), JeongHo
Yang(DGIST)
• Paper 4: “ Technology Valuation by Collective Intelligence” by YoungGi
Kim(Gisang Co., Ltd.), Taehoon Kwon(KISTI), TaeJong Jang(KISTI)
• Paper 5: “ The Economic Value of Brands and Patents in Manufacturing
Firms of South Korea” by SoJin Lim(Korea Institute of Intellectual
Property)
• Paper 6: “Schumpeterian Analysis of Catch-up and Catch-up cycles” by Keun
Lee(Seoul National University) and Franco Malerba(Bocconi
University)
• Paper 7 : “E mpirical Study and Analysis on the Technology Valuation of
Promising Technologies” by Tae-Eung Sung(KISTI)
• Paper 8 : “Analysis and Model Validation of Patent Value Drivers based on its
Transaction Real Data” by Tae-Eung Sung(KISTI)

Valuations using royalty data in life science area - focused on
anticancer and cardiovascular therapies
Jeong Hee Lee*
CEO & President, Digital Science Co, Ltd (DS)
Jeong Hee Lee : Tel: +82-10-5729-9089; ljh@digitalscience.co.kr

Youngyong In, PhD
Executive Researcher, Digital Science Co, Ltd (DS)
Joon Woo Lee, PhD: Tel: +82-2-3299-6022; Fax: +82-2-3299-6134; E-mail: jwlee@kisti.re.kr,

Il-Hyung Lee, PhD
Principal Researcher, Korea Institute of Science and Technology Information (KISTI)
Joon Woo Lee, PhD*
Principal Researcher, Korea Institute of Science and Technology Information (KISTI)

Abstract
Purpose: This research seeks to answer the basic question, "How can we build up the formula to estimate
the proper royalty rate and upfront payment by using data I can get simply as input?” This paper suggests
the way to estimate proper royalty rate and upfront payment by using the formula derived from the
regression of historical royalty dataset.
Design/methodology/approach: This research analyzes the dataset including the royalty-related data
running royalty rate (Backend Payments), Upfront Payment (Up-front fee + Milestones) regarding
drug candidates for specific drug class like anticancer or cardiovascular by regression analysis. And
then we derive the formula to predict royalty-related data by using the attrition rate for the
corresponding development phase of the drug candidate for the license deal and the revenue data of
the license buyer (Licensee). And then we investigate the relationship between the formula to predict
royalty related data and e-NPV.
Findings: For the drug class of anticancer(antineoplastics) & cardiovascular, the formula to predict the
royalty rate &Upfront Payment is as follows:

In case of Formula 2 and 4, it's statistically meaningful (R2: 039 ~ 0.41), but in case of Formula 1 and 3,
it has weak relationship (R2: 022 ~ 0.28) and so it requires further study.
Research limitations/implications (if applicable): This research is limited to the relationship for two
drug classes of anticancer (antineoplastics) and cardiovascular and royalty related data.

Practical implications (if applicable): Valuation for the drug candidate within specific drug class can be
possible and the royalty rate can be variable according to drug class and Licensee revenue.
Keywords: valuation, licensing deal, drug, royalty data, royalty rate, up-front fee, milestones, regression,
drug class, anticancer, antineoplastics, attrition rate, development phase, licensee, life science, rNPV,
eNPV, DCF, QSAR, computational chemist

Review on new product development and related
competency of the company
JaeMan Joo
(Duksung Women's University)

Companies should pursue future-oriented growth and development through ongoing revenue
and benefit. To do this, companies should strengthen innovation activity and develop and
perform a variety of strategies and tactics according to their retention capacity.
The strategy and implementation of more effective management activities for new product
development is essential to ensure financial stability and growth potential and the company's
competitive advantage due to changes in the business environment.
However, high-tech, banking system, laws and regulations, due to the dynamic changes in the
external business environment of rapid change, such as consumer behavior on a newly-market
products are not all that successful.
Urban & Hauser(1993) has noted that about 25% to 30% of the new product to be introduced
into the market failed.
The various paradigms and changes in trends by country, industry and management activities of
the company with intensified competition between companies is making it more difficult. As a
result, greatly shorten the life cycle of the company(CLC).
The shortening of the technology life cycle(TLC) and product life cycles(PLC) with the
development of advanced science and technology needs, and that the rapid reduction of strategic
decisions on investment in new product development and recovery period, the company
generated revenue.
Only the establishment and execution of the highly thorough analysis in relation to consumer
behavior, marketing strategy can lead to the existence and survival of new enterprises in the
market.
Companies with limited resources under global competitive environment, it is necessary to
strengthen innovation activities.
Companies save time and money ranging from idea generation to market surveillance and the
development of new products in order to perform effectively and efficiently and should improve
profitability. To do this, companies are required to build and operate a structured system that can
establish and run a new development strategy for retention capabilities.
The increase of sales due to new product development of the company can be found that the
CEO's will, and corporate R&D investment is held depends on the capacity of the tangible &
intangible.
However, previous research on the relevance of new product development and most of the
reserves at the results of the research capability and new product development company were
not. In addition, the type of paper on the development of new products strategically selected
according to the retention capacity of the company were not.
In this study, investigate and suggest appropriate with respect to new types of skills required by
a look at the new competence with respect to the type of business or enterprise product
development strategies of the retention capacity of the company not covered in previous studies.

Open Innovation of Knowledge Cities
JinHyo Joseph Yun, PhD (first and corresponding author)
Tenured Senior Researcher, Daegu Gyeongbuk Institute of Science and Technology (DGIST),
50-1 Sang-ri, Hyeonpung-myeon, Dalseong-gun, Daegu 711-873, South Korea
Tel.: +82.10.6697.8355 Fax: +82.53.7854409 E-mail: jhyun@dgist.ac.kr
EuiSeob Jeong, PhD (corresponding author)
Principal Researcher, Korea Institute of Science and Technology Information (KISTI),
Hoegi-ro, 66 Dongdemun-gu, Seoul 130-741, South Korea
Tel.: +82.10.9355.9190 E-mail: esjng@kisti.re.kr
SangChul Lee, PhD (coauthor)
Daegu Gyeongbuk Institute of Science and Technology (DGIST)
50-1 Sang-ri, Hyeonpung-myeon, Dalseong-gun, Daegu 711-873, South Korea
Tel.: +82.10.4506.4556 E-mail: sclee@dgist.ac.kr
JeongHo Yang (coauthor)
Researcher
Daegu Gyeongbuk Institute of Science and Technology (DGIST)
50-1 Sang-ri, Hyeonpung-myeon, Dalseong-gun, Daegu 711-873, South Korea
Fax: +82.53.785.4411
E-mail: greatmind85@dgist.ac.kr

Abstract
Purpose: This research seeks to answer the basic question, “As a city evolves from an industrial city to a
knowledge one, are its open innovation activities vitalized?”
Design/methodology/approach: In this research, we compare the total number of patent applications,
the number of joint applicants of each patent, and the ratio of patents jointly applied, in four Korean
cities—Daegu, Kwangju, Cheonann total, top 10 percent patent applicants group among total patent
applicants, and the lower 70 percent patent applicant group among total patent applicants. The research
included 144,625 patents submitted to the Korea Patent Office from 1981 to 2010.
Findings: As knowledge-based urbanization proceeds, the size of a knowledge city increases. The lowest
70 percent of patent applicants (rather than the top 10 percent) apply for more patents, and the breadth
and depth of open innovation rises.

Research limitations/implications (if applicable): This research is limited to mutual patent applications
as a target of open innovation. In the future, additional research will need to be conducted on various
open innovation channels such as patent citation, intellectual property right transfer, licensing, and M&A.
Practical implications (if applicable): To maximize the beneficial characteristics of a knowledge city in
a large city, the improvement of open innovation across the city is essential.
Social implications (if applicable): If strengthening open innovation by SMEs or start-ups is set as a
corporate strategy or a government policy, it will be a source of development of knowledge-based
urbanization and continued economic development of a knowledge city, as well as of the total knowledge
assets.

Keywords: Knowledge City, Open Innovation, Power Law, Long Tail

Technology Valuation by Collective Intelligence
YoungGi Kim*
Gisang Co., Ltd.,
229 Sumbatro, Nowon-gu, Seoul, South Korea
E-mail: ipwizard@daum.net
*First author
TaeHoon Kwon **
Korea Institute of Science and Technology Information,
66 Hoegiro, Dongdaemun-gu, Seoul, South Korea
E-mail: kth78@kisti.re.kr
**Corresponding author
TaeJong Jang
Korea Institute of Science and Technology Information,
66 Hoegiro, Dongdaemun-gu, Seoul, South Korea
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Abstract
This study attempts to compare the valuation of technology by collective intelligence of crowd
with by professional. Based on the review of related literature, typical technology valuation
methods of income approach, market approach, and cost approach, all of these are performed by
professionals, but the values cannot reflect the real market situation. Ideal value can be given in
real time market by ideal crowd. We uses a new concept for measuring the value of technology
using collective intelligence to improve the credibility and objectivity on the valuation. These
results are compared to the valuation result by professional to analyse the effect of open
innovation on valuation.
Keywords: open innovation; knowledge based economy, collective intelligence, crowd,
valuation
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Abstract
This study measures the monetary value of patents and brands as an intellectual capital using the
information in balance sheet of South Korean manufacturing firms (8,315 firms) in the period of
2005~2011.
The results show that the average ratios of value of patents and brands in firm’s intellectual
capital are 13.7% and 30.7% respectively. By industries, the electronic and medical & precision
instrument have much higher ratio of patent value (30.5% and 31.7%) than other industries. On
the other hand, the value of brands take large part in firms’ intellectual capital in food, clothes
industries (50.7% and 41.3%).
Keywords: Brand, Patent, Intellectual Capital, Knowledge Capital Earnings

Schumpeterian Analysis of Catch-up and Catch-up cycles
Keun Lee and Franco Malerba

Many industries have witnessed numerous changes in industrial leadership and successive catchup by late entrants. The incumbent fails to maintain its superiority in production or market
shares, and a latecomer catches up with the incumbent. The latecomer, who gains leadership,
then loses to another latecomer. We call these phenomena of successive changes in industrial
leadership as ‘catch-up cycles’, where catch-up means a substantial closing of the gap in market
shares between firms in a leading country and those in a latecomer or follower country. This
paper attempts to explain these phenomena in six sectors of cell phones, memory chips, camera,
steel, mid-sized jets, and wine. These cases were analysed in view of the common theoretical
framework on successive changes in the industrial leadership and a catch-up cycle proposed by
Lee and Malerba (2015a) which is based on the notions of sectoral systems and the evolution of
these systems over time (Malerba, 2002).
Several discontinuities may occur during their evolution, which we call as ‘windows of
opportunity’ which was first used by Perez and Soete (1988) to refer to the role of the rise of
new techno-economic paradigms in generating leapfrogging by the latecomers who take
advantage of a new paradigm and thereby surpass the old incumbents. We broaden the notion of
windows of opportunity by consider more dimensions, and identify three windows, namely,
technological, demand and institutional windows (Lee and Malerba, 2015a). With the notion of
‘windows of opportunity’, this study uses the concept of ‘response’ by firms and systems. A few
firms from emerging countries and the sectoral system that supports them may respond to the
opening of windows and rise to global leadership, whereas the falling behind of the current
leaders from a certain country may be due to a lack of effectiveness in the response, often due to
an ‘incumbent trap’ (Chandy and Tellis, 2000), by firms and by their sectoral system leading to
misalignments to the new window. In sum, the gist of our theory is that diverse combinations of
windows of opportunity and the responses of firms and sectoral systems of latecomers and
incumbents determine the pattern of successive catch-ups that will most likely emerge in a
sector.
While we consider all these ‘three windows’ of opportunity, the final emerging picture is quite
‘Schumpeterian’ because we confirm the supremacy of technological innovation as the critical
interface connecting the three windows. While the demand-related windows are important, they
tend to have an influence on the forging-ahead stage primarily because they lead to demanddriven innovation and new investment or demand-driven adoption and diffusion of new
technologies. Similarly, while the role of the institution and government window is ‘significant’
during the forging-ahead stage in several cases (such as Japanese steel), its actual impact is
realized through the adoption or diffusion of new innovations. However, we have also proposed
to qualify and specify the subtle nature of technological windows along the different dimensions
of exogenous versus endogenous innovation and of competence-enhancing versus destroying
innovation. However, the aforementioned distinctions must be complemented with the nature
and types of capabilities and strategies of the incumbents and latecomers, as well as their
sectoral system adequacies, alignment and responses.
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Abstract
In this study, by performing technology valuation on KISTI promising technologies selected and
announced officially every year, promising business opportunities for SME support, and
outstanding technologies patented and registered by Korean Intellectual Property Office (KIPO)
and Korean Invention Promotion Association (KIPO).
We analyze the correlation between the value of the technologies selected and the actual sales
performance for directly commercialized technologies.
In addition, this study targets 85 technologies (items) discovered through the three support
programs in the 2009-2012, in order to demonstrate statistical significance by comparing and
analyzing the actual revenues in 2-3 years after valuation and the resulted value of promising
technologies at the selection year.
Keywords: Technology Valuation, Promising Technologies, STAR-Value System
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Abstract
The purpose of this study is to extract the determinants affecting the quantitative value of
patents by their transaction data based on real trading practices. To attain the goal, we examine
15 national and international patent valuation models to date for this purpose by selecting 11
value drivers to explain the determinants of good market performance.
The collection of patent technology trading data has been completed by the favorable
cooperation of public institutions (Korea Invention Promotion Association , Technology
Guarantee Fund) and private trade organizations (12 companies), so that we have a total of 250
patents, technology, industry classification for trade practices, transaction date, transaction
prices, the title of the invention, application number and degree of innovation, stage of
commercialization, type of technology, etc. The patent information and specific details
associated have been obtained from patent-related websites (WINTELIPS) based on patent
application number and its title. Also, the identifiable information has been confirmed through
online patent trading market websites (http://www.idea.kr) to disclose the patent bargain prices.
To perform screening the value drivers from the data collected in this study, we have verified
categorical variables and continuous variables via logistic regression analysis, where the
classifications appear as a mixture of order. In addition, we conducted variable MF (Model Fit)
test and TPL (line parallelism) verification, in order to see how much well the models assumed
explain dependent variables, and classified into significant patent factors (value determinants)
by the preceding observation and hypothesis.
Keywords: Patent Value Drivers, Transaction Real Data, Logistic Regression Analysis

SOItmC & KCWS 2015

June 14 ~ 18, DGIST, Daegu, Korea

June 15 (Monday)
R# : 202 Conference Room

Special Session 2
“Complexity, Open Innovation & Knowledge City”

■Session Chair: DongKyu Won(KISTI)
• Paper 1: “How do we conquer the growth limit of capitalism:
Schumpeterian Dynamics of Open Innovation Economy System”
by JinHyo Joseph Yun(DGIST)
• Paper 2: “How Do Academics Engage in Technology Transfer Activity? An
Exploratory Study of the San Diego Biotechnology Community”
by SangTae Kim(Small & Medium Business Administration of
Korea), YongIl Jeong(KISTI)
• Paper 3: “Measuring the easiness of diffusion in social networks through
the agent-based modeling” by HyoungSun Yoo(KISTI), TaeEung
Sung(KISTI), SunHi Yoo(KISTI), DongKyu Won(KISTI)
• Paper 4: “Simulation of Weak Signals of Technology Innovation in
Complexity” by SunHee Yoo(KISTI), DongKyu Won(KISTI)
• Paper 5: “Complex Adaptive Systems Approach to Sewol Ferry Disaster
in Korea” by DongKyu Won(KISTI), HyungSun Yoo(KISTI), SunHi
Yoo(KISTI)

How do we conquer the growth limits of Capitalism?
- Schumpeterian dynamics of open innovation economy
system
JinHyo Joseph Yun PhD
Tenured Senior Researcher in the IOT and ROBOT Convergence Division, and Professor at the
Innovation Management Program
Daegu Gyeongbuk Institute of Science and Technology (DGIST) 333 Techno Jungang-daero
Hyeonpung-myeon, Dalseong-gun, Daegu 711-873, Korea
Tel.: +82 10 6697 8355
Fax: +82 53 785 4409
E-mail: jhyun@dgist.ac.kr

Abstract
The purpose of this study is to answer the research question, “How do we conquer the growth
limits of capitalism?” Based on existing studies on growth limits of capitalism by Marx and
Schumpeter as well as the recent discussions of Drucker, Rifkin, and Piketty, the Schumpeterian
dynamic model of an open innovation economy system (OIES) is proposed as an answer to this
research question.
OIES consists of an open innovation economy, closed innovation economy, and social
innovation economy. The Schumpeterian dynamics of OIES occurs from the positive interaction
among the open innovation economy, closed innovation economy, and social innovation
economy. The Schumpeterian dynamics of the OIES circle are from an open innovation
economy, through a closed innovation economy and social innovation economy, and back to an
open innovation economy again. In addition, the validation of the model for the Schumpeterian
dynamics of OIES is improved by simulating the life cycle of the dynamics of OIES, low-level
OIES dynamics, and high-level OIES dynamics, and by inquiring about a practical economic
system corresponding to each simulation situation. Next through a comparative discussion
between the linear steps of Schumpeter 1 and 2, and Socialist Democracy, and the
Schumpeterian dynamics of an open Innovation economic system, the practical and theoretical
characteristics of the Schumpeterian dynamics of OIES are clearly defined. Finally, the limits of
this study and a follow-up research project are presented in addition to a summary of the
discussion.
Keywords: open innovation economy system, Schumpeterian dynamics, open innovation,
closed innovation, social innovation
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Abstract
Technology transfer and academia-industry collaboration have emerged as a growth engine for
the knowledge-based economy, thus drawing much attention from scholars and policymakers. This study
explores how academics at a research university and non-profit research institutions in San Diego have
developed their practice and relationships to transfer and commercialize knowledge by drawing on a
qualitative approach. By tracing academic researchers’ trajectories and experience in transferring
technology using 43 in-depth interviews and historical archives, this paper argues that academics learn to
be comfortable with and capable of translating basic research into products by participating in companies
as senior staff and by interacting with their entrepreneurial colleagues. Learning by doing and interacting
helps academics to venture into entrepreneurial activity. Based on these observations, this research
suggests that universities and governments seeking to facilitate technology transfer need to motivate and
encourage academics to embark on development efforts. Similar to the strategies used to stimulate
entrepreneurship, the focus must be on individuals and their learning experience.

Keywords
Technology (knowledge) transfer, academic entrepreneurship, San Diego biotechnology cluster,
organizational learning

Highlights


This research explores how academic scientists at UCSD and research institutes in San Diego
have developed their knowledge, attitude and relationship necessary for commercializing
their laboratory discoveries.



By being involved in entrepreneurial activity and engaged with entrepreneurs, academics
develop attitude toward and practice for technology transfer.



This research implies that to facilitate technology transfer and academic entrepreneurship,
academic institutions, first of all, need to focus on learning experience of their scientists by
supporting them to do entrepreneurial activity and facilitating them to interact with
entrepreneurs.

1

1. Introduction
Many dynamic industrial clusters have intimate links with neighboring research universities: the
emergence of Silicon Valley is at least partly attributable to the role of Stanford University in supplying
basic research ideas and scientific talent; the revival of Route 128 – and, to some extent, the resurgence of
the Massachusetts economy – can be traced to the efforts and engagement of the Massachusetts Institute
of Technology (MIT) and Harvard University. Increasingly, the literature and policymakers share the
view that research universities and academic scientists are indispensable elements for nurturing
technology-based innovation and entrepreneurship. This observation resonates with Castells and Hall’s
(1994, p. 231) suggestion that "research-oriented universities are to the informational economy what coal
mines were to the industrial economy."
This recognition has led regions and states to introduce policies of investing in research
universities and adopting programs to stimulate university-industry collaboration. For instance, the U.S.
government recently launched a public-private partnership initiative, known as Startup America to
stimulate entrepreneurship throughout the country. One of the primary components of this initiative is to
facilitate technology transfer by building concept centers at universities and providing mentoring services
to academic scientists (White House, 2011). In seeking to nurture the biotechnology industry, state
governments largely focus on strengthening basic research capacity by installing research grant funding
and constructing research facilities for their universities and research institutes (Battelle Memorial
Institute & State Science and Technology Institutes, 2006). Not only states and the U.S. federal
government but also countries around the globe passionately pursue measures to enhance research
capacity and exploit their academic research in developing technology-based industries (Govindan, 2005;
Lehrer & Asakawa, 2004; Sohn & Kenny, 2007).
However, the role of research universities in local economic development is far more nuanced
(Florida & Cohen, 1999). A study (Feldman, 1994) on the influence of Johns Hopkins University on local
economic development has notable implications for rethinking the role of research universities. The
effects of research universities on local economic development are not linear, as they are mediated by
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various factors and contexts. In this respect, more studies in recent years elucidate the social contexts of
university-industry collaboration and academic entrepreneurship. A corollary of this understanding is that
the extent of knowledge transfer between academia and industry and the entrepreneurial activity of
faculty are contingent on social contexts, including their organizations’ and individuals’ social
relationships, regulations, routines and attitudes toward entrepreneurship (Bozeman, 2000; Colyvas et al.,
2002; Di Gregorio & Shane, 2003; Etzkowitz & Leydesdorff, 2000; Owen-Smith & Powell, 2003a;
2003b).
Although the channels, motivations for technology transfer, and social institutions necessary for
academics to engage in industry have been widely explored, what is less understood is how individual
scientists translate their knowledge into innovations. Moreover, it is still less explored how academics
become comfortable with and capable of working with the industry sector (Owen-Smith & Powell, 2004).
In this regard, the primary question of this research concerns how academic scientists become confident
and competent with technology transfer activity. In short, this study explores the mechanisms through
which academic scientists learn to be entrepreneurial.
This study explores the biotechnology community of San Diego, which consists of a prominent
research university – the University of California, San Diego (UCSD) – a group of non-profit research
institutes focusing on biomedical research, hundreds of biotechnology companies and other business
service groups. Milken Institute ranked the County of San Diego as the top biotechnology cluster in the
country (DeVol, Wong, Ki, Bedroussian & Koepp, 2004). Another study conducted by the Brookings
Institution (Cortright & Mayer, 2002) emphasized that San Diego is one of the most noteworthy
biotechnology centers in the U.S. because of its combination of strong research competence and
commercial capacity. During the five-year span from 2009 to 2013, biotechnology companies in San
Diego have absorbed approximately 11 percent of the venture capital in the country.
There has been no empirical analysis of the degree of academia-industry interactions in San
Diego relative to other regions. However, existing studies and remarks suggest that academic institutions
and their interactions with industry in San Diego have been among the most critical factors in vitalizing
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the biotechnology industry. Walcott (2002) attributed the expansion of the San Diego biotechnology
cluster to an outstanding university (University of California, San Diego), advocacy leadership and an
entrepreneurial culture. An analysis report by the Council on Competitiveness and Porter (2001) noted
that the efforts of UCSD and other research institutes have been the primary engine of the biotechnology
cluster. Consistent with those two studies, Smilor and his colleagues (Smilor, O’Donnell, Stein &
Welborn III, 2007) also concluded that UCSD had been the key player in creating the regional hightechnology center by transferring technology, creating business networks, nurturing startups and boosting
entrepreneurial culture. Walshok and her colleagues (Walshok, Furtek, Lee &Windham, 2002)
emphasized the influence of local research institutions on accumulating research expertise, generating
business networks, and attracting and educating a skilled workforce.
In this sense, the setting of academic institutions and the biotechnology industry in San Diego
provides an intriguing opportunity to explore how academic scientists learn to be entrepreneurial and how
they become more versatile in managing technology transfer regulations.

2. Theoretical Background: Conditions and Conduits for Technology Transfer
Tacitness in knowing and learning, as suggested by Polanyi (1966), has important implications
for understanding why knowledge transfer should involve more than simply contracts. Polanyi (1966, p.
4) noted that “we can know more than we can tell” because some part of knowledge cannot be fully
described or transferred in a codified form. Knowledge should involve personal interactions and the
circulation of shared experiences in addition to documents or written manuals. One of the channels for
acquiring tacit knowledge is apprenticeship, through which students learn from their mentors by
observing, imitating, and practicing (Nonaka, 1994). The adoption and dissemination of tacit and social
knowledge depend on the cumulative experience and organizational structures of institutions
(Edmondson, Winslow, Bohmer & Pisano, 2003).
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The literature on social learning and communities of practice – I use the term communities of
practice, following Wenger, McDermott and Snyder (2002, p. 4), to refer to “groups of people who share
a concern, a set of problems, or a passion about a topic, and who deepen their knowledge and expertise in
this area by interacting on an ongoing basis" – can shed new light on the social aspect of knowledge
transfer. Learning and knowing involve the process of situating oneself in the collective local meanings
according to a body of literature on organizational learning. Individuals come to know and acquire local
knowledge by experiencing and engaging in constructing and reconstructing the embedded meanings of
their local community (Lave & Wenger, 1991; Orr, 1996; Wenger, 1998; Yanow, 2003). Learning occurs
through involvement in the negotiating practices of a community (Lave & Wenger, 1991). Through
participation in communities of practice, newcomers absorb the practices that form the community. To
learn and embody social practices, newcomers should be able to participate legitimately in communities
of practice and to situate themselves in the ongoing constitutive process, as local meanings are constantly
produced and reproduced in the process of members' interactions (Wenger, 1998). In this respect,
individuals learn by participating in creating and shaping local meanings at practices of communities
Learning occurs in the process of experiencing and interpreting the world and in the relations between the
self and the world as a participant in a community.
To perceive and absorb experiences through interactions, individuals need to understand the
meanings and values of organizational artifacts, which include language, symbols, stories, and norms.
Again, to be able to interpret organizational artifacts, individuals need to have participated or be
participating in organizational practices whereby the meanings and values of organizational artifacts are
defined and reproduced. To be competent, individuals in a community should be able to take actions and
make decisions in accordance with the practices of their community. Their interpretations and actions
should be legitimate and valuable in the eyes of their community. Observational research conducted by
Orr (1996), Orlikowski (2002) and Strati (2003) provides in-depth insight into how individuals learn and
enact organizational routines through everyday practice. For example, Strati (2003) claimed that
individuals learn by participating in organizational practices. Strati (p. 72) referred to what individuals

5

learn through interactive processes as 'aesthetic knowledge': "aesthetics, in fact, closely interweaves with
the tacit knowledge of individuals, and they both signal the socially constructed personal way in which
people interact to invent, negotiate, and recreate organizational life through practice, taste, and learning."
Brown and Duguid (1991) applied the learning process in communities of practice to the
understanding of studies explaining innovation and creativity. According to these researchers, innovation
arises in communities of practice in which members engage in narrative activity and interact with one
another to solve problems. Working, learning and innovating, as noted by Brown and Duguid (1991),
occur simultaneously as individuals engage in the practices of their communities. In the process of
diagnosing problems and inventing solutions by creating and reshaping narratives, participants encounter
and absorb novel concepts and perspectives. Because a large portion of knowledge is embedded in the
collective experiences, narratives and artifacts of communities, individuals can access and recognize the
hidden dimensions of knowledge by participating in common practices. In their later research (2000, p.
18), these authors wrote that "for all information's independence and extent, it is people, in their
communities, organizations, and institutions, who ultimately decide what it means and why it matters."
As the literature on the tacitness of knowledge and learning in communities implies, transferring
technology from academia to industry involves the learning and modification of institutions as well as
individuals. Commercialization and marketing are under the reign of industries, which have the expertise,
facilities and culture necessary to develop marketable goods and services. In the last few decades,
concerns and criticisms have arisen regarding the breach of boundaries between academia and industry:
universities have performed more translational research when developing prototype products and even
when conducting early-stage clinical tests, they have brought companies to their campuses by establishing
science parks and incubators, and academics have become more interested in commercializing research
discoveries than in purely pursuing basic knowledge based on openness and collaboration. In contrast,
industries have endorsed the ethos of academic research by allowing and even encouraging their scientists
to publish in academic journals and to seek fundamental inquiries by collaborating with academic
scientists (see, for example, Etzkowitz, 2004; Etzkowitz, Webster, Gebhardt & Terra, 2000). However,
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the two sectors are basically grounded on separate norms, values and practices, and they have different
interests and functions. Therefore, there should be a nexus for translating academic invention into
industrial innovation (Rosenberg & Nelson, 1994).
Among the many venues situated between universities and industries, knowledge from federal
research laboratories is transferred primarily through person-to-person interactions as scientists on one
side visit scientists’ laboratories on the other side to engage in personal communications, for example, at
seminars (Roessner, 1993). Because a large portion of knowledge is circulated within scientists' circles in
academy and industry, industries constantly monitor and acquire knowledge regarding academic
inventions through their scientists’ informal daily communications with academic scientists (Roessner,
1993). Zucker and Darby (2006) identified star scientists in high-technology fields such as biomedical
and IT and found that 72 percent of highly prolific scientists have linkages with industry via patent
licensing, joint research and participation in scientific advisory boards. These authors (2006) concluded
that “the stars themselves rather than their potentially disembodied discoveries play a key role in the
formation or transformation of high-tech industries” (in Abstract). In previous studies, Zucker and his
colleagues (1996; 1998; 2002) consistently suggested that the knowledge created at universities is largely
transferred to and utilized by the biotechnology industry by means of face-to-face interactions, social ties
and social circles, not through formal and contractual channels.
Owen-Smith and Powell (2004) found empirical data suggesting that in the Boston area, which is
a densely collocated biotechnology center, a large portion of knowledge was transmitted through informal
channels rather than contractual alliances. Diagnostic biotechnology firms in Boston absorb local
knowledge largely by drawing on informal mechanisms, such as by employing Harvard graduate students
and hearing ideas and advice from academic scientists. In multiple case studies drawing on open-ended
interviews, Nilsson, Rickne and Bengtsson (2010) confirmed that the channels and avenues for
technology transfer were diverse and complex, termed as a ‘grey zone’.
In the fields in which knowledge is more implicit and tacit, the in-person engagements of
academic scientists, rather than legal contracts or licensing, are the major route for exploiting research
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capacity to grow regional industries. In this regard, research discoveries in their early stage that have not
yet reached proof-of-concept need further development for commercialization and require more active
interventions in terms of marketing or exclusive rights by technology transfer offices (Colyvas et al.,
2002). The success of intellectual property (IP) development, according to Owen-Smith and Powell
(2003a), depends on the quantity of scientific findings and network connections with corporate partners,
which facilitate discovery of the value of scientific findings. Connections with industrial partners help to
identify and evaluate the commercial potential of academic discoveries.
Increasingly, the literature recognizes that the extent of the contribution by a research university
to regional economic development is dependent upon social structures and entrepreneurial infrastructure
(Audretsch, 2001b; Feldman, 2000; Feldman & Francis, 2004; Florida & Cohen, 1999; Walshok, 1999).
Because knowledge transfer involves social interactions and engagements, research expertise is not
automatically turned into innovation or entrepreneurial activity. To reach the market, any invention
undergoes a lengthy process of refinement, reinvention and redefinition (Nelson & Romer, 1996).
Without intimate communication and interactions, the full potential of research knowledge would not be
appreciated or translated into innovation.
In this sense, institutions and policies for facilitating interactions between academia and industry
contribute to enhancing the competitiveness of both technology industries and universities (Audretsch,
2001b; Lehrer & Asakawa, 2004; Owen-Smith & Powell, 2003b; Owen-Smith & Powell, 2004; OwenSmith et al., 2002; Prevezer, 2001). The collaborative relationship between universities and industries in
the U.S. is partly attributable to the policies and programs of the federal government: the National
Institutes of Health (NIH), as the major funding agency for biomedical research, has placed substantial
emphasis on academia-industry collaboration and the applicability of basic research when dispensing
funding (Owen-Smith et al., 2002). Furthermore, some researchers suggest that the institutions and
policies of the federal government, such as the Bayh-Dole Act and the Small Business Innovation
Research (SBIR) program, have significantly contributed to facilitating knowledge transfer and promoting
academic entrepreneurship (Audretsch, 2001a; Feldman, 2000; Feldman & Francis, 2004).
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At the local and regional levels, economic development strategies, liaison programs, leadership,
social networks, culture and specialized business services have been identified as necessary infrastructure
for capitalizing on academic knowledge to create jobs and to develop industries. In particular, outreach
programs and strategies initiated by universities were given high marks as the appropriate tool for
knowledge flow. For example, Leslie (2000) and Adams (2005) attributed the formation of Silicon Valley
to the affiliate program of the engineering department at Stanford University, which connected academic
researchers with entrepreneurs and nurtured a culture of industry-academia collaboration.
Understanding how individual academics engage in the commercialization process is crucial in
designing policies, but the literature gives insufficient accounts of this aspect of technology transfer (see,
e.g., D’Este & Perkmann, 2011). It is suggested that advancing their research and not merely obtaining
financial profits is one of the primary motives driving academics to interact with industry (D’Este &
Perkmann, 2011). Owen-Smith and Powell (2003b) argued that the propensity of faculty to disclose is
dependent upon individual scientists’ perception of the benefits of disclosure relative to the costs of
working with technology transfer offices and upon their peers’ perceptions of entrepreneurial endeavors.
Academics who have adopted organizational logic and learned the logistics of industry through
participation tend to become engaged in commercialization activity, according to Etzkowitz (2004).
Industry collaboration experience and prior innovation experience help academics to exploit
entrepreneurial opportunities based on their scientific discoveries (D’Este, Mahdi, Neely & Rentocchini,
2012). This line of work implies that learning and interacting for technology transfer are contingent on the
surrounding contexts of regional and university resources, regulations and culture.
The literature on the tacit dimension of knowledge, the social aspect of learning and technology
transfer indicates that knowledge transfer and academic entrepreneurship involve social interactions and
engagement. As a large portion of knowledge is of a tacit dimension, individuals should be involved in inperson interactions and have hands-on learning experience. In this respect, a large portion of knowledge is
created, circulated and stored in communities, where members have shared experiences through ongoing
interactions and communications. The extent of knowledge transfer and entrepreneurial activity by
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academics depends on the informal social ties and interactions between academic and industrial
communities. However, it has not been sufficiently addressed how individuals at research institutions
become interested and involved in technology transfer or entrepreneurial activity. The literature does not
sufficiently explain how academic scientists become skillful and enthusiastic at translating their
laboratory findings into marketable products. Furthermore, research has not fully determined how
academics leverage their experience and expertise in transferring technology.

3. Research Methodology
In this study, the authors focused on discovering the contextual properties and structural elements
underpinning the interactions and actions of academic scientists based on grounded theory (Corbin &
Strauss, 2008). Technology transfer and commercialization, as indicated in the previous chapter, are
social and organizing processes. We first needed to pay attention to the underlying structural elements
that enable or constrain technology transfer and entrepreneurial activity. Research institutions – both
research universities and non-profit research institutes – depend primarily on funding from the federal
government, state governments and philanthropists in conducting research projects, and their primary
interest lies in understanding the principles of biological mechanisms and processes. Because of this
funding mechanism, academic scientists work under a context of regulations, recognitions and reward
systems that is distinct from the industry context.
As the literature implies, the role and influence of research universities depend on the relationship
with the local business community, attitude and skills of their faculty for commercialization because a
large portion of knowledge is commercially capitalized through social and relational channels, which
often involve personal interactions and mutual engagement. In turning basic research into products,
academic scientists must manage regulations, peer pressure and other barriers. Therefore, we regarded the
interpretation and interactions involved in knowledge transfer as social processes, as claimed by
interpretivists (Wenger, 1998; Yanow, 2000; 2003; 2006). We focused on people’s experiences and their
accounts of experiences as represented in narratives and communal artifacts. By employing an
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interpretive approach, this research aimed to capture the complexity and dynamism of a community as
richly as possible, because the ultimate goal of this research is to understand the invisible but operative
“webs of significance” (Geertz, 1973, p. 5).
The data for this research were collected from three sources: archives, interviews and field
observations. The regional news media – for example, the San Diego Union-Tribune and the San Diego
Business Journal – were examined to discover how research institutions in San Diego have been involved
in technology transfer and how individual researchers have engaged in technology transfer activities.
Every edition of the San Diego Union-Tribune since 1983 was examined. This information was critical in
constructing the development of research institutions as explained in Chapter 4.
For this research, 43 interviews with academic scientists, technology transfer officials,
biotechnology entrepreneurs, investors (both venture capitalists and angel investors), program directors,
and practitioners in specialized service sectors were conducted from 2008 to 2010. Most interviewees had
been involved in a variety of technology transfer activities at multiple organizations, and virtually all
entrepreneurs and investors had relationships with academic scientists. At least seven entrepreneurs were
faculty members, post-doctoral fellows or graduate students at universities when the interviews occurred.
It is noteworthy that at least seven interviewees served as faculty members at research universities while
establishing startups to further develop their research findings. Among the interviewees, directors of
technology transfer offices at four major research institutes – UCSD, the Scripps Research Institute, the
Sanford-Burnham Institute, and San Diego State University – were included.
Each interview took more than half an hour, and some of the interviews led to follow-up personal
communications by emails or conversations at social events. All interviews except one were taperecorded and transcribed. The interview questions were open ended, asking about each interviewee's
experience and activity and his ideas about how academic scientists engage in technology transfer
activity. Although each interview involved open-ended questions, follow-up questions were raised in
most cases: How you have developed your expertise and capacity? How have you worked with scientific
and industrial people or programs to translate research ideas into innovations? How have you interacted
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with community members regarding technology transfers? Which factors do you think foster or hinder
technology transfer? How do academic scientists overcome regulatory barriers and participate in
commercializing activity?
One of the authors attended dozens of local events or social meetings from 2008 to 2010.
Throughout the year, trade associations and research institutes hold many networking meetings,
workshops, seminars, business competitions, educational programs, financial forums and award
ceremonies. The field observations were helpful for understanding the social context of the San Diego
biotechnology community as well as for providing access to interviewees.
Along with collecting archival data, we chronicled events and accounts into categories and added
analytical memos for emerging ideas or concepts (Corbin & Strauss, 2008; Glaser & Strauss, 1967). In
the theorizing process, concepts became articulated and sophisticated as the author collected more data
and spent more time discovering patterns and trends in the data by writing memos (Glaser & Strauss,
1967). By weaving accounts and cases in the data, we identified concepts such as ‘learning by doing and
interacting’, ‘understanding the process by practicing’, ‘local communities for learning’, and ‘practice and
relationships developed in participation’. To understand these concepts, the literature on ‘communities of
practice’ and ‘organizational learning’ was reviewed.
Most of all, this work represented an iterative process of inquiry moving between data analysis
and a critical reading of the literature to construct concepts explaining academics’ involvement in the
commercialization process, as diagramed in Figure 1 (Corbin & Strauss, 2008; Eisenhardt, 1989; Glaser
& Strauss, 1967).
<Figure 1, about here>
The iterative process also involves constant comparisons of data from archives, field observations
and interviews. For instance, an academic scientist who represented an illuminating case for academics’
entrepreneurial learning was identified in archival data and then interviewed. We collected more archival
data to understand the process of his entrepreneurial endeavors and conducted interviews with his
colleagues if accessible.
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In this sense, this research did not aim to verify causal factors but sought to illustrate experiences
of learning regarding technology transfer and to construct a conceptual framework based on the
experiences of individuals to understand how academics and universities engage in commercialization
activity.

4. The Emergence and Evolution of Research Institutes in San Diego
4.1. The Arrival of Research Institutes in La Jolla
The three main research institutes in San Diego – UCSD, the Scripps Research Institute (TSRI)
and the Salk Institute for Biological Studies (the Salk Institute) – came to La Jolla between the late 1950s
and the early 1960s: the University of California’s Board of Regents officially approved a new UC
campus in La Jolla in 1959, and UCSD initiated undergraduate programs in 1964 (Shragge, 2001); TSRI
recruited a prominent immunologist, Frank Dixon, and his colleagues in 1961 to begin research programs
at TSRI; and Jonas Salk, developer of the polio vaccine, began to build a research institute on 26 acres of
land on a seafront bluff that had been gifted from the City of San Diego in 1960.
Benefitting from the rise of federal government funding and the rapidly expanding stock of
science in biology, several new scientific institutes emerged in the following years: in 1976, William H.
Fishman, a scientist and former director of the Tufts University Cancer Center in Boston, founded the La
Jolla Cancer Research Foundation, which would be renamed the Burnham Institute for Medical Research
and more recently the Sanford-Burnham Medical Research Institute (the Sanford-Burnham Institute);
another notable research institution was the La Jolla Institute for Allergy & Immunology, which was
founded in 1988 with the aim of gathering immunologists under one roof. As shown in Figure 2, these
research institutions are located within walking distance in La Jolla.
<Figure 2, about here>
Another important factor facilitating the creation and expansion of research institutions on the
mesa was the city’s land use planning and its Scientific and Research Zone, which protected the area from
the encroachment of commercial and residential buildings. The land use plan, the University Community
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Plan, was originally adopted to create high-quality amenities for UCSD (City of San Diego, 1959), and it
has evolved to create a haven for scientists and research institutions: the natural and created environment
on the mesa and the proximity between research institutions have been pivotal in bringing in scientific
talent, institutes and companies. Essentially, in the Scientific and Research Zone, only research and
development facilities and activities are permitted (City of San Diego, 1983). The largest five research
institutes in San Diego brought in $682 million from the NIH in 2013, as indicated in Table 1. In the same
year, the total NIH funding granted to San Diego research institutions and companies accounted for 2.7
percent of the agency's total appropriations.
<Table 1, about here>

4.2. The Institutional Evolution of Industry-University Relations at UCSD
From the beginning, the founding faculty of UCSD focused on building a first-class research
university by recruiting renowned scientists who would eventually bring funding and graduate students.
Until the early 1980s, the university, as one interviewee noted, "was focused on building itself and had
been an entity unto itself." The university and its academics were busy building an ivory tower, without
much attention to local industries or internal entrepreneurship. Faculty needed to pay attention to the peer
review process of federal agencies to obtain research funding. Partnerships with the local community
were not seriously considered or sought by the founders of UCSD. Furthermore, as a campus of the
University of California, the activities and endeavors of UCSD were restrained by the policies and
regulations of the UC system.
In the 1980s, UCSD started to formulate its partnership with the private sector more seriously. In
1984 and 1985, UCSD was involved with the local community in attracting two research consortia that
ultimately failed. However, these experiences led industry and academic leaders to rethink their
relationships. As a result, in 1985, the university launched CONNECT, an incubation program, in
partnership with the local community to stimulate technology transfer and academic entrepreneurship.
People on the industry side began to visit the UCSD campus to participate in the CONNECT programs.
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These programs included a seminar series, Frontiers in Science & Technology, where academic scientists
presented their discoveries to the public, and Springboard, where entrepreneurs coach academics in
entrepreneurial skills. Various activities organized by CONNECT helped to open the university gates to
the local community and contributed to connecting faculty with local entrepreneurs (for details, see Kim
& Jeong, 2014).
The School of Engineering and the School of Medicine have been active in encouraging and
enabling their faculty to pursue the commercial development of academic research: the School of
Engineering started the Corporate Affiliation Program and the von Liebig Center for Entrepreneurism (the
von Liebig Center), and the School of Medicine began the UCSD TransMed Program and established the
Clinical and Translational Research Institute. The main programs and centers for facilitating technology
transfer and industry-academia relations are listed in Table 2.
<Table 2, about here>
Throughout this process, participants have become linked to the local business community and
have learned about entrepreneurial capacity. These programs and centers, along with programs at UCSD
and local associations such as CONNECT and BIOCOM, an association of biomedical companies and
specialized service companies, have provided academics with venues for interactions with entrepreneurs
and with exposure to entrepreneurial activity. As shown in Table 3, by 1980, approximately 90 percent of
the R&D expenditures of UCSD stemmed from the federal and state governments, but the portion of
R&D funding from non-governmental sources started to grow substantially to become 34 percent of all
R&D expenditures by 2012.
<Table 3, about here>

4.3. The Development of Practices at Non-Profit Research Institutes
As new institutions with virtually no endowment or student base, non-profit research institutions
adopted a variety of practices for technology transfer to complement their research funding from federal
agencies. The most notable practice at local research institutions was to give first rights of refusal for
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licensing research findings to large pharmaceutical companies in exchange for research grants and other
forms of financial support. TSRI made this type of contract for the first time in 1982 to secure funding for
its facility construction. Similarly, the La Jolla Institute for Allergy & Immunology and the Salk Institute
established collaboration programs with pharmaceutical companies.
In addition to partnerships with large companies, the Salk Institute and the Sanford-Burnham
Institute were involved in efforts to spin off startups. In 1981, the Salk Institute established Institute
Biotechnology/Industrial Associates, Inc. (SIBIA) as its commercializing entity. The Sanford-Burnham
Institute utilized a start-up company, Telios Pharmaceuticals. The institute granted licensing rights to this
startup in exchange for owning a portion of the company's equity (Fikes, 1993).
Another initiative to promote collaboration with industries and to facilitate the commercialization
of basic research involved investments in building capacity for translational research and the recruitment
of people with industry experience. Along with these efforts, the institutions engaged in activities to build
relationships with the local business community and to maintain robust communications with scientists
from the industry side. Along the way, the local research institutions gained a reputation for their capacity
for commercialization as well as basic research.

5. Building Understanding and Relationships
5.1. ‘Human Factors’ in Technology Transfer
In the end, it is individual scientists who initiate or participate in efforts to develop commercial
applications. A senior licensing officer (interview) claimed that "if faculty are not interested in working
with industry, there isn't any tool forcing them." Academic researchers have a duty to disclose their
inventions, but they also have discretion about whether to be involved in the commercialization process.
In this regard, the attitude, interest, motivation and experiences of individuals are crucial in turning
inventions into innovations.
When asked whether UCSD and research institutions in San Diego were entrepreneurial, a
venture capitalist (interview) who had founded several startups stated that the answer depended upon
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individual academics rather than the institution itself: the major positive impact factor is "the faculty
members,” even though there are technology transfer offices and other facilitators, because “it is really
the initiative, track record, confidence and leadership of individual faculty or researchers" that determine
the success of technology transfer. An entrepreneur who had formed a biotechnology firm with academic
scientists also argued that the extent of commercialization of university research depends critically on the
people factor:
I think it really comes from the academic person who is emotionally involved in technology,
wants to see it commercialized and is willing to put a significant amount of energy into that effort
as opposed to his academic lab. (interview)
Motivation and interest in commercialization largely depend on the inventors' stock of
knowledge, depth of experience and extent of social interactions. According to another entrepreneur
(interview), academic scientists become motivated and take actions when they "understand that process,
the real value of invention in creating a company or in developing a drug." Therefore, if academic
scientists have a greater appreciation for the process of commercialization, then they are more likely to
engage in commercializing activity and succeed in mobilizing resources.
In addition, success in finding industry partners depends largely on the interactions and
relationships between academic inventors and people in industry. An interviewee who was a senior
manager at a technology transfer office described the importance of such interactions:
Really, our best source of getting licenses out is directly from the investigators because they are
going out and talking about their work. We always need cooperation from the faculty again. If
they know companies that are interested or could be interested, those are the ones that we want to
contact, especially if they have a personal contact at the company. (interview)
Regarding the importance of relationships and mutual trust between academic researchers and
scientists from industry or entrepreneurs, an adviser (interview) at the von Liebig Center explained as
follows: “it is really quite rare that a company comes in the technology transfer office saying ‘I want to
license that technology’ and then walks away with the technology.” A director of a technology transfer
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office also emphasized the importance of relationships between faculty inventors and entrepreneurs, who
bring “an incredible amount of skills” to commercialize technologies by establishing startups:
You can't start a company just by walking in and having an hour meeting. It takes a long time, it
takes many meetings, and even faculty have to see for a long time how they [entrepreneurs] work
through challenges and how they work through opportunities before faculty can really say 'this is
someone who I want to partner with.' (interview)
As described in this section, the possibility of transferring technology is largely contingent upon
academic inventors’ interest, knowledge and relationships. Then, at an individual level, how do academic
scientists experience and implement the commercialization of their research discoveries or expertise?
How do they utilize their experience and practices in transferring technology?

5-2. Learning to be Entrepreneurial
The diagram in Figure 3 illustrates the process of entrepreneurial involvement: how academics
develop their value, capacity and relationships for engaging in technology transfer activities through
participation and interactions and how capacity developed through participation and involvement enables
academics to be more entrepreneurial. Academics learn how to engage in technology transfer activities by
engaging in industry – for example, participation as a scientific adviser, consultant and startup founder –
and through this experience, they develop an understanding of commercialization and the relevant
practices. Academics with such experience know how to manage regulations and collaborate with people
in industry. These understandings, relationships and practices help them take more entrepreneurial
initiative and guide their colleagues toward entrepreneurial endeavors. Finally, these activities based on
enhanced entrepreneurial capacity open new pathways through which academics and their colleagues
acquire more entrepreneurial skills. The speed and scope of the learning process depend on the
surrounding milieu: academics in a high-technology cluster are more likely to engage with entrepreneurs;
academic scientists working at institutions that provide better networking opportunities and resources are
more likely to participate in commercial activities.
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5-2-1. Learning to Manage the Commercialization Process
First, personal engagement in commercializing activities critically helps academics to understand
the aspects and procedures for technology transfer and industry-academia collaboration. Knowledge about
and an understanding of commercialization play a critical role in participants’ continuing involvement in
industry in a variety of ways. A marine biologist at UCSD was recently involved in establishing a startup
company that focuses on translating his academic discoveries into treatments. His interest and expertise in
entrepreneurial activity began when his team licensed their discovery to a pharmaceutical company in the
mid-1980s: "it was a product that we felt proved the principle that we had been speaking out: there are
compounds in the ocean produced by marine life that have commercial importance in pharmaceuticals,
cosmetics and agricultural" (interview). In 1998, this biologist and his colleagues founded a
biotechnology firm to develop cancer drugs by exploiting the antibiotic and anticancer properties of
marine microbes in collaboration with a local venture capital firm.
Around 2006, the biologist embarked on another endeavor to find and develop antibiotics from
ocean sediment. This time, he and his team were well aware of how to draw attention from the investor
and entrepreneurial community by virtue of their previous experience. They formed an interdisciplinary
team addressing medicine, pharmacology, chemistry and biochemistry composed of individuals who
knew "after many years of experience what a drug looks like, what properties it needs to have and what
attracts attention" (interview). Instead of licensing out to established companies or partnering with
venture capital firms, they chose to create a company by themselves with assistance from the von Liebig
Center at UCSD. To conduct the early-stage clinical development, the company sought funding from the
UC Discovery Program, the SBIR program and the Small Business Technology Transfer (STTR)
program. Through experience from academic research and interactions with industry, this biologist
acquired the know-how to transfer technology as well as acumen in drug discovery, which involves
multiple disciplines.
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Another scientist interviewee exemplifies how experience in industry can critically enrich the
understanding, perspective and skill sets necessary to collaborate with industry. In 1992, he joined a local
biotechnology company to head its R&D program, where he remained for five years until he returned to
UCSD. Most of all, by working in the industrial setting, he (interview) learned "how to set up successful
collaborations with industry." Returning to UCSD, he knew what industry scientists would want from
their academic partners in addition to possessing insights and an understanding of the entire process of
drug discovery. Since then, he has been active in developing better treatments by conducting academic
research, consulting and advising pharmaceutical companies. The scientist (interview) stated that when an
academic has experience working with industry, it "adds something to the environment to have an
appreciation, a detailed appreciation of what and how the private sector actually works."
A third example highlights the role of experience and expertise in translating medical research
into applications. In the late 1970s, an interviewee synthesized nearly 25 compounds in his laboratory,
one of which was approved by the Food and Drug Administration (FDA) in 1993 as a treatment for a type
of cancer. As the biotechnology industry started to develop in California, a number of venture capitalists
approached him, asking him to identify promising discoveries of academic scientists. Since then, in
partnership with venture capitalists, he has been a scientific founder of six biotechnology companies, five
of which were founded in San Diego. In an interview, he explained his expertise: "Because I am a
physician, I see patients, but I also know how to do organic chemistry, pharmacology and molecular
biology." He also learned and developed the acumen necessary to move research into products and
processes. During an interview, a biotechnology entrepreneur who worked with the scientist at a
biotechnology company attributed this success to his business acumen:
He is very successful because he knows how a small company works. Most academic people have
this idea [of basic research], but they really have no idea of how to get from this point to that
point or what investors want to see. [He] knows how to do that. He knows what kind of data
should be generated in order to get a patent because he understands intellectual property. He
knows what investors look for. (interview)
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For a scientist at TSRI, interactions with industry are a critical avenue for educating himself and
establishing the direction for his research because collaboration with industry helps him to know "whether
the work fills a particular unmet clinical need and whether a partner is out there." The interviewee
described his learning experience in terms of engaging with the local community:
In such an open community, you gain understanding of that [whether the work that you do fills a
particular unmet clinical need and whether a partner is out there with whom you can work], not
by reading textbooks, but by talking with people in industry – biotechnology or pharmaceutical –
by talking to lawyers, bankers and all kinds of people… Without that education, I would not drive
the research programs the same way. You might end up with solutions to problems that don't
exist. (interview)
Experience in collaboration provides a critical stepping stone for building more productive partnerships.
Collaborations involve definitions of roles, approaches to solving problems and channels of
communication between participants. To make progress, the partners must "figure out how to formalize
collaboration" (Kuhn, 2009). The scientist at TSRI continued to discuss how he had learned to collaborate
with academic and industry partners: "If you find a sweet spot of how to work with people, then that
really works." Through experience, he learned to formulate and manage a collaborative partnership in a
more productive manner: “If you do it once, you learn a lot. But if you do it two or three or four times,
you will be getting better and better at it, and you build up your network of people you work with”
(interview). This case demonstrates that interaction with industry people helps to develop expertise not
only in the commercialization process but also in the process of building collaborative relationships.

5-2-2. Learning to Manage Academic Regulations
A second contribution of experience and engagement in commercialization activities is that it
helps academic researchers learn to manage regulations and to leverage available resources. Academics
who have experience in and relationships with industry are better positioned to manage regulations during
their interactions with industry. Most academic scientists view regulations as “a necessary evil” that
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protect the environment of academia while also producing paperwork and bureaucracy (an interviewee).
To address such regulatory hindrances, academic scientists need to know about any potential conflicts of
interest and conflicts of commitment. Whether academics are able to recognize and manage potential
conflicts of interest significantly influences their interaction with industry. A marine scientist, as noted
previously, recently chose to create a startup on his own to pursue development efforts. Although the
paperwork and procedures required by conflict-of-interest regulations require time to complete, it is not a
significant obstacle to him because of his knowledge of regulations:
Fortunately for me, I had served on this [conflict-of-interest] committee prior to being the subject
of its oversight. I knew the rules, I knew what should be done, I knew how to behave, I knew the
process. (interview)
This type of understanding and these practices also develop through hands-on experience and
interactions with technology transfer officers. Another interviewed scientist explained how experience
working with technology transfer staff has critically decreased the burden of regulations as a result of the
trust formed:
If one is experienced and has inventions that made money for the university, then the guidelines
are much easier to work with because they trust you... Its barrier to entry is very high, but once
the barrier is completed and you succeed, then it's not that hard. The hardest for me is the initial
barrier to entry. (interview)
In the process of collaborating, trust develops between academic scientists and technology transfer
officers. An academic scientist who provided academic inventions as the basis for founding six
biotechnology startups emphasized the importance of trust in overcoming the regulation process.
[T]he technology transfer officials work better with the experienced people, particularly the
people who have made money for the university. If one is experienced and has inventions that
made money for the university, then the guidelines are much easier to work with because they
trust you. (interview)
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Learning by doing and interacting enables academics to manage the burden of completing paperwork and
collaborating with technology transfer officers.

5-2-3. Learning to Encourage Colleagues to be Entrepreneurial
Another important influence from the faculty’s personal experience is that it enables and
encourages their students to participate in technology transfer activities. Faculty members who have
participated in or experienced commercialization activity, either hands-on or indirectly, tend to support
the entrepreneurial endeavors of their students or postdoctoral fellows. Rather than discouraging or
resenting students’ interest in entrepreneurial paths, senior investigators are more likely to encourage and
enable their students to engage with industry. The presence of a group of faculty members favorable to
academic entrepreneurism has a positive effect on cultivating the attitude and ability of young talent. A
network of colleague scientists is the best referral for industry people, as indicated by the director of the
technology transfer office at a research institution:
There are a couple of kinds of scientists. People who have done this before don't have a problem.
The venture capitalists want to find them and want to interact with them because of the attractive
record they have built on. If this is your first time, doing a company and building that
relationship, there is few way. Many scientists are introduced to investors and entrepreneurs
through their scientific network. (interview)
This claim is supported by an academic scientist who explained how he had helped young
scientists seeking assistance: "I review the executive summary of their business plan, and I also call up
potential investors or CEOs for them" because young people should work with highly experienced people.
He emphasized the need to collaborate with professionals from various fields to successfully
commercialize basic research:
They need to work with a very senior person like me or like David [who is a venture capitalist].
They can't do it by themselves. They have to work with somebody who knows the technology
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transfer people, who knows the investors, who knows the lawyers. You can't do it by yourself.
(interview)
A first-time entrepreneur (interview) who had established a biotechnology company during his
Ph.D. program attributed his entrepreneurial pursuit to his faculty advisor’s support and guidance. He
noted that the support and advice from his adviser were instrumental to pursuing this entrepreneurial
endeavor: "you have to have the support from somebody who has done this before.” Most of all, his
faculty adviser (interview) gave him "a lot of freedom to do things" as well as guidance on business and
introduced him to the venture capitalists with whom he worked. The help and involvement of renowned
scientists, such as his adviser, are crucial to elevating the credibility and visibility of first-time
entrepreneurs.
The influence of entrepreneurial academics extends beyond their students. The activities and
attitudes of renowned scientists play a role in changing the local culture to become more entrepreneurial.
A founding CEO of a medical device company that he established to develop his doctoral research at the
Salk Institute provided an insider's perspective on the influence of entrepreneurial faculty in nurturing and
nourishing academic entrepreneurism:
We see people that we respect work in companies. They found companies. It's not viewed as a
discredit; it's not viewed as a bad thing. Quite the contrary, if you are a scientist doing
revolutionary research and you create a company around you, people say, 'wow, this is good.'
This is part of the culture. In terms of the process, usually what happens is that your Ph.D. adviser
will say when he meets someone, 'my student has created this. We are looking for investors.' And
he will talk to other scientists who founded companies, who know investors, investors will come
and meet you and your Ph.D. adviser. (interview)
He mentioned that he could not have launched a start-up if he had pursued his Ph.D. or post-doctoral
research in another place. At another institution, his adviser might have ordered him to focus only on
scholarly work, not allowing him to explore ventures for commercial development, whereas in San Diego,
the faculty “understand because they had created companies before.” If scientists with entrepreneurship
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experience lead research organizations, then their influence ripples throughout the entire organization.
TSRI and the Burnham-Sanford Institute are generally acknowledged to be more entrepreneurial because
of their leadership. An entrepreneur accounted for this tendency as follows: “if the heads of institutes are
saying 'it's OK to be entrepreneurial', that spreads its way down” (a venture capitalist, interview).

5.3. Regional Advantages for Learning and Interacting
At the community level, the interaction and engagement of academics and entrepreneurs appear
to be robust, as indicated by anecdotal accounts in interviews and archives. A survey (Council on
Competition & Porter, 2001) found that more than 80 percent of biotechnology companies in San Diego
have occasional or frequent interactions with universities and research institutes. As an anecdote, in 1993,
an industry scientist from a German pharmaceutical firm was impressed by the rigorous interaction
between academic researchers and people from industry during his trip to San Diego:
What is striking is how closely university people work together with biotech start-ups. It is my
personal impression that the close interaction between industry and science, the almost daily
interaction, drives the process forward. (Fikes, 1993)
A first-time entrepreneur (interview) defined San Diego as one of the few places "where scientists can be
entrepreneurs." The state of Florida proposed incentive packages of $550 million to TSRI and $310
million to the Sanford-Burnham Institute in 2006 to attract their research campus to Florida (Lieberman,
2006). The proposals sought to tap into the two research organizations’ technology transfer practices and
R&D expertise.
The first advantage of San Diego for developing an interactive academia-industry community was
the proximity between academia and industry, as illustrated in Figure 2. Joseph Panetta, CEO of
BIOCOM, attributed the daily interactions to the geographical proximity between institutions and
companies:
UCSD, Salk, Scripps, [Sanford] Burnham, Venter Institute, La Jolla Institute, all of those are right
in the middle of the biotech industry, surrounded by all the companies. Literally, across the street
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are all these companies... The reason that we've got this environment where scientists and
industry interact so closely is just because we are right there next to each other. All the time, we
see each other. (interview)
Proximity facilitates the gathering of people, as noted by the CEO of CONNECT, Duane Roth: “it
requires a major commitment to have a lunch or attend a breakfast seminar or have a cocktail reception in
the evening [in other cities], but that happens thousands of times a day here because of proximity.”
Because they live and work next to one another, there is a constant flow of interactions back and forth. A
city official (interview) commented on the ongoing interactions as the key element for the success of the
local cluster: biotechnology firms and institutions can succeed in part "because they can see, hear and feel
what is going on." In San Diego, in the words of a UCSD professor (interview), academic scientists are
"surrounded by hundreds of biotechnology companies."
Along with spatial closeness, research institutions, including UCSD, and trade associations such
as CONNECT and BIOCOM are another important venue fostering interactions. A long-time
entrepreneur explained the role of UCSD:
Many of us came out of the university [UCSD] and used to talk to a lot of colleagues. We didn't
come out of a business setting. That was a positive aspect to it. Secondly, physically, a lot of
companies were centered very closely to UCSD and came to lectures at UCSD or set up lectures
ourselves and invited others. So, it just became a very positive aspect of stimulating
communication. (interview)
UCSD and trade associations organize a series of meetings in the forms of lectures, workshops, forums,
symposiums, panel discussions and networking events every year. The events or programs held by these
community organizations provide another avenue for learning and networking. For example, an annual
symposium called the Moores UCSD Cancer Center Translational Oncology Symposium provides a
space where “hundreds of people from industry and universities” and, in particular, "very experienced
people meet young people" (UCSD faculty, interview).
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CONNECT has held a lecture series, Frontier in Science and Technology, virtually every month
for academic researchers to present their current discoveries. To facilitate communication between leaders
from industry and academia, CONNECT organizes a bundle of networking and training programs
throughout the year. For researchers seeking ways to create a start-up, business competitions are an
avenue they can use to educate themselves. Both the San Diego Tech Coast Angels, a local network for
angel investors, and a student organization, UCSD Entrepreneur Challenge, established platforms
whereby scientists formulate business plans and expertise by being engaged with experienced
entrepreneurs, respectively, the Annual Quick Pitch Competition by the San Diego Tech Coast Angels
and the UC San Diego Entrepreneur Challenge. Scientists without much experience learn not only by
participating in such programs but also by attending as audience members. In addition to these meetings,
a number of institutions and associations have their own events and programs.
Programs and groups such as CONNECT, the San Diego Tech Coast Angels and local venture
capital firms help to stimulate academic entrepreneurship by creating education and resourcing
opportunities for academics. In the words of the CEO of BIOCOM (interview), the San Diego
biotechnology community has "all kinds of courses outside of the university that give things like business
skills and presentation skills." Academics can utilize the von Liebig Center, the Springboard program at
CONNECT, the San Diego Tech Coast Angels and the local venture capital community when attempting
to create startups or to develop commercial applications.
Finally, regional capacity for commercialization has been crucial to bringing academics into the
industry sector. The hundreds of biotechnology companies and numerous specialized practitioners enable
academics without any resources or commercializing experience to venture into entrepreneurial
endeavors. It is important to consider not only the amount of venture capital or the number of specialized
service providers but also the ways and traditions organizing this community. For example, a number of
experienced entrepreneurs in a CONNECT program of Entrepreneurs-in-Residence “directly assist
[novices who] come to us with an idea but without experience” (CEO of CONNECT, interview). San
Diego’s proximity to Silicon Valley, where many nationally renowned venture capitalists and

27

entrepreneurs reside, has supplemented its resourcing base. As a technology transfer official (interview)
stated, “many of the investors are in fact out of the Bay area”; thus, “had San Francisco not been there,
there would be a lot of troubles.” The story of academics involved in early successful startups such as
Hybritech also encourages academic individuals to participate in technology transfer activities. A venture
capitalist noted this cultural element in an interview: “I think once people have seen or participated in a
success, then they have the confidence to try again. And there have been a number of very successful
companies here.”

6. Theoretical and Policy Implications
In summary, the patterns of academia-industry relationships in San Diego have unfolded through
the actions and interactions of individuals. Through their involvement in entrepreneurial activities and
with entrepreneurs, academics have developed attitudes toward and practices for technology transfer.
Academics can thus learn not only the skills and expertise needed for commercialization activity but also
the practices necessary to handle regulations and potential conflicts. The development of academic
entrepreneurship in the San Diego biotechnology community is rooted in its geographical proximity; the
educational and networking programs within and outside of academic institutes, which have fostered
hands-on experience and face-to-face interactions; and the regional capacity, which supports and enables
academics to pursue entrepreneurial undertakings, as described in detail by Kim (2014).
The objective of this study is to understand the mechanisms by which academics engage in
technology transfer activity by investigating the biotechnology industry-academia community in San
Diego. Day-to-day practice and interactions in communities have deepened and broadened the capacities
for transferring and therefore commercializing academic research. By engaging with people and problems
at startup companies and within circles of friends, participants have developed the skills and expertise
necessary to be entrepreneurial scientists. Therefore, learning and interacting experiences within
communities are the basis for the relationship between academia and industry.
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Regarding the role of research universities, the literature provides a limited and somewhat
inconsistent explanation. To explain the differences in knowledge spillovers between universities, regions
or countries, many researchers draw on the tacitness of knowledge and its limited transferability. In this
sense, researchers point to human factors to account for the different degrees of impact different research
universities have on their local economies. Zucker and Darby (2006, p. 1) noted, for example, that "the
embodied knowledge, insight, taste, and energy of the stars plays a role separate from their potentially
disembodied discoveries." Owen-Smith and Powell (2004, p. 17) also ascribed variations in the degrees of
information spillover to human factors: "the institutional and legal arrangements that secure directed
information transmission are an outcome of participant commitments and efforts." This limitation of the
literature arises in part because many previous studies regarded knowledge transfer between academia
and industry as transactions of goods and services. We need to recognize that knowledge transfer consists
of practices and experience.
In essence, technology transfer and academic entrepreneurship involve interactions and shared
understanding between academics and entrepreneurs. However, academia is constituted and maintained to
serve basic research activity, whereas industries adopt logics and practices to maximize productivity.
Because knowledge cannot be automatically transferred because of the differences in practices and rules,
academic scientists must understand and be familiar with the practices and culture of industry to be
successful in transferring knowledge or in commercializing laboratory discoveries. This study found that
academics gain experience in and exposure to entrepreneurial activity through community interactions
and engagement. By being embedded in communities of entrepreneurs and investors, laboratory scientists
become able (and willing) to appreciate the commercial aspects of their research and to participate in the
commercializing process. Furthermore, interactions with academic colleagues who have experience in
and relationships with industry provide another opportunity to learn about the industry side. Daily
interactions and participation in such communities create and reformulate rules and resources for
knowledge transfer. Therefore, the scope and speed of knowledge transfer are a product of "the situation
of social life" (Giddens, 1984, p. 22).
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At the institutional level, UCSD, TSRI and the Sanford-Burnham Institute, which are important
components of the regional economy, have developed rules and practices by trial and error through longterm involvement with industry. These institutions have experienced conflicts of interest and conflicts of
commitment among their members, but through effort and engagement, these institutions (or more
accurately, their faculty and staff) have learned to leverage the power of industry to develop applications
while maintaining academic integrity.
The policy suggestion is that programs and policies promoting technology transfer should focus
on creating interactive environments in which academics can easily engage with industry. Attention
should be devoted to encouraging academics to engage in communities of entrepreneurs and
entrepreneurial activity. The accessibility and availability of advice from experts and colleagues about
technology transfer help academics to understand the process of commercial development. Technology
transfer is also “a do-it-yourself process” (Jacobs, 1985, p. 140). Individuals must experience interactions
with industry to develop their knowledge and practices so that they can collaborate with industry without
breaching academic integrity, but for most individuals, it is a time-consuming and risky endeavor to
engage in entrepreneurial activity. Universities and governments seeking to facilitate technology transfer
need to motivate and encourage academics to embark on development efforts. Similar to the strategies
used to stimulate entrepreneurship, the focus must be on individuals and their learning experience.
This exploratory research has several limitations and implications for future research. First, this
study considered a single site, San Diego; thus, it cannot verify the influence of regional contexts in
fostering academia-industry interactions. Further research comparing the San Diego region with a region
that has a high level of academic achievement but less entrepreneurial achievement may result in insights
into the role of the regional context. Another way to supplement this study is to empirically analyze the
relationship between the degree of academia-industry interactions and the level of entrepreneurship
among regions. Finally, further qualitative or quantitative studies that examine the influence of
academics’ previous careers or experiences in industry on their productivity in technology transfer,
including patenting endeavors, are needed.
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Figure 1. Iterative process of discovering theoretical concepts
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“Local communities and capacity for learning”

Writing

Articulating concepts & frameworks

Figure 2. Aerial view of research institutions on Torrey Pines Mesa
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Source: Aerial photo by the Google Maps on http://maps.google.com.
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Table 1. NIH funding granted to major research institutes in San Diego
($ thousands)
Salk
Institute

SanfordBurnham
Institute

San
Diego
State U.

Sum of 5
institutes

Total NIH
funding granted
to S.D. (%)

198,276

41,116

53,588

26,533

681,518

780,986 (2.7)

393,894

219,431

42,689

69,348

27,40

752,765

875,659 (2.8)

2005

309,417

213,209

52,655

64,680

19,249

659,210

815,748 (2.9)

2000

190,542

138,848

40,789

29,898

12,431

412,508

1995

133,969

84,786

24,986

15,021

9,237

267,999

1990

103,132

58,183

20,403

8,897

5,652

196,267

1985

62,129

35,530

16,871

5,597

1,517

121,644

Fiscal
Year

UCSD

TSRI

2013

362,005

2010

Note: The entities in San Diego were identified by their cities, and the grants of each entity in San
Diego were summed. Last accessed on June 14, 2014.
Data Source: NIH Appropriations - National Institutes of Health, retrieved from
http://officeofbudget.od.nih.gov/approp_hist.html
Grants given to entities in San Diego County - National Institutes of Health, retrieved from
http://report.nih.gov/award/trends/FindOrg.cfm.
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Table 2. Programs for Technology Transfer and Collaborations with Industry at UCSD

Program& Center

Year
Founded

Operator

CONNECT

1985

UCSD/Independent Nonprofit(2005~)

Technology
1994
Transfer Office
Corporate Affiliates
1995
Program
Research Expo
Von Liebig Center

2001

Translational
Medicine Program

2001

PharmaStart

2003

Clinical &
Translational
Research Institute

2010*

Role & Responsibility

To Facilitate Commercialization of
Academic Research
To Patent and License Academic
UCSD
Research
To Nurture Academia-Industry
School of Engineering
Relationship
To Allow Graduate Students to Present
School of Engineering
their Research to Industries
To Help Academics Engage in
School of Engineering
Commercialization Activity
To Bridge Laboratory Research with
School of Medicine
Medical Treatments
To Help Academic Scientists Process
UCSD in partnership SRI
with Clinical Trials, Writing Business
International, UCSF, Stanford
Plan & Securing Funding
School of Medicine in support To Facilitate Translational Research
by NIH
Through Funding & Education

* Year when the Institute received a $32 million five-year grant from the NIH
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Table 3. Sources for R&D expenditures of UCSD (1972-2012)
($ millions)

Federal
Gov’t.

State/
Local
Gov’t.

Industry

Institution

Other

Total

% of Non-Gov’t.
Sources to UCSD
(Entire Univ. and
Colleges)

1972

52

0

-

3

2

57

8.5 (21.5)

1975

69

0

-

4

3

77

9.8 (23.2)

1980

111

1

-

6

7

125

10.5 (24.3)

1985

116

1

-

14

15

146

20.1 (29.6)

1990

183

5

9

23

17

237

20.9 (32.7)

1995

284

9

11

27

26

357

17.8 (32.3)

2000

326

24

35

88

47

519

32.6 (34.4)

2005

464

18

34

122

83

721

33.2 (29.8)

2010

580

35

111

68

150

943

34.9 (32.5)

2012

657

55

119

73

170

1,074

33.7 (33.4)

SOURCE: National Science Foundation, National Center for Science and Engineering Statistics, Higher
Education Research and Development Survey (each year). Last accessed on June 15, 2014.
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Figure 3. Learning Process of Academics for Technology Transfer
Venues for Learning
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Abstract
We have suggested the concept of the expectation time for equilibrium of a network(ETEN) as a crucial
parameter of social networks, which would tell how fast the diffusion occurs in a certain social network.
The ETEN can be simply measured by the agent-based modeling suggested in this study. It is expected
that the effects of the structural changes or diffusion conditions on the easiness of diffusion could be
more effectively investigated by adopting the ETEN in the social network analysis.

Keywords: social network, diffusion, agent-based modeling

1. Introduction
It is well known that the structure of social networks significantly affects diffusion dynamics[1-3].
Furthermore, the studies on the major nodes such as hubs and brokers who play important roles on the
diffusion have been actively carried out[4-7]. However, the studies on the parameter which would tell
how fast the diffusion occurs in a social network under certain diffusion conditions were inactive.
Although the efficiency(E) in Equation 1 would play the most similar role among the currently defined
parameters[8-9], there are some limitations to describe the property using the same.

E

2
1

N ( N  1) d (vi , v j )

(1)

where, N is the number of nodes, d(vi, vj) is the distance between ith node vi and jth node vj.
In order to complement the limitations, we have suggested the expectation time for equilibrium of a
network(ETEN) as the parameter. In addition, we have suggested a method to measure the ETEN
through the agent based simulation. It is expected that the effects of the structural changes or diffusion
conditions on the easiness of diffusion could be more effectively investigated by using the ETEN in
social network analysis.

2. The concept of the ETEN
It is easy to know how fast the diffusion occurs on a social network by measuring the time to reach
an equilibrium state starting from the initial state. The initial state means that only one agent in a
network that is the initiator has the matter would be transferred, and the equilibrium state means the
state with no more diffusion flux. In this study, the equilibrium state was assumed the fully saturated
state, because there were no isolated agents. The time for equilibrium for an initiator is strongly

depended on attributes such as centralities of the initiator. In order to cancel out the effects of the
initiators’ attributes, the expectation time that is the average time for equilibrium for all agents was
calculated. In addition, because the expectation time for equilibrium is getting longer as the number of
node increases, the expectation time for equilibrium should be divided by the number of node. Then,
the ETEN(TN) can be described by Equation 2.

1
TN 
N

N

t
i 1

i

(2)

where, ti is the time for equilibrium from the ith node as the initiator. In other words, the ETEN means
the expectation time for creating an additional receiver.

3. Modeling and Simulations
The ETEN can be measured by the agent-based simulation. In this study, an agent-based simulation
model was designed by using the Netlogo platform[10]. Figure 1 shows the user interface of the agentbased simulation model. After formation of an undirected network under the given number of node and
the average node degree, the degree centrality, the closeness centrality, the betweenness centrality of
each agent were calculated and shown in corresponding graphs. In addition the properties of the network
such as the clustering coefficient, the average path length, the degree centrality index, the closeness
centrality index, the betweenness centrality index were also calculated and shown.
In order to calculate the ETEN, it was assumed that the diffusion always starts from an initiator, at
the initial state and the matter is transferred to all of the linked neighbors at every unit time. Then the
matter would be finally transferred to all agents in the network, and the point is the equilibrium state
characterized by the no more diffusion flux. The time for equilibrium for every agent was measured,
and the ETEN was calculated by averaging the times for equilibrium for all agents.

Figure 1. User interface of the agent-based simulation model

4. Results and Discussions
It is expected that the ETEN could act as a representative parameter which shows how fast the
diffusion occurs in a social network under certain diffusion conditions. In order to verify it, we have
investigated the change of the ETEN depending upon the number of agents and the average node degree
in regular networks. The expectation time for equilibrium for all initiators is the same in regular
networks. Therefore, it is expected that the diffusion velocity simply increases with the increase of the
average node degree in regular networks. Figure 2 shows the ETEN depending upon the number of
agents and the average node degree.
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Figure 2. (a) The ETEN and (b) the efficiency variation depending upon the number of agent and the average
node degree(<k>) in regular networks

When the average node degree was the same, the value of the ETEN was also uniform regardless of
the number of node. That is, the ETEN represents the easiness and the velocity of the diffusion
depending upon the structural characteristics of networks regardless of the network size. On the other
hands, the efficiency was varied with both the number of agents and the average node degree. The
difference in the efficiency value by the average node degree decreased with increase of the number of
agents. Therefore, there are some limitations to use the efficiency as a representative parameter which
tells the overall easiness of the diffusion in a certain social network under certain diffusion conditions.
As shown in Figure 2, the average node degree also shows the easiness of the diffusion in regular
networks. However, the average node degree cannot act as the representative parameter in other kinds
of network. Figure 3 shows the variation of the ETEN depending upon the average node degree in scalefree networks. The ETEN was decreased with increase of the number of node in the scale-free networks
with the same average node degree. That is, the average node degree cannot represent the easiness of
the diffusion in non-regular networks like scale-free networks.
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Figure 3. The ETEN variation depending upon the number of agent and the average node degree in scale-free
networks

The presence of hubs significantly affects the stability of a network and diffusion dynamics. The
power of the hubs in diffusion is getting stronger as the network size increases in scale-free networks,
because the number of neighbors of the hubs increases with increase of the network size. Therefore,
one can know that the higher the average node degree is needed to obtain the same diffusion velocity
in the smaller sized networks from the Fig. 3.

5. Conclusion
There was no single parameter which clearly represents the easiness and the velocity of the diffusion
in social networks. The ETEN suggested in this work means the expectation time for creating an
additional receiver and could be simply measured by the agent-based simulation. It is expected that the
ETEN could be useful to describe the easiness and the velocity of diffusion. In addition, it is expected
that one can easily describe the effect of the structural changes of social networks on the overall easiness
of the diffusion by using the ETEN.
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Abstract
It is indispensable in predicting the future, especially, new business or new industry, to predict the
innovation of new technologies. This requires a understanding of the complex process of innovation, that
comprises more efficient products, processes, services, technologies or ideas is adopted and diffused in
the market, government and society. And detecting “weak signals” of changes in science and technology
is also very important, because it foretell big events associated with innovations in technology. So I
explored the weak signals' dynamic behavior of a specific technological innovation using agent-based
simulating tool such as the NetLogo. This study is to provide a deeper understanding of the early stages
of complex technology innovation. And The models are capable of analysing initial complex interaction
structures, between components of technologies, between agents engaged in collective invention.

Keywords: Technology Innovation, Weak Signals, Informetrics, Preliminary Symptom, Word
Analysis, Agent-based Model Simulation

1. Introduction
Predicting the innovation of new technologies is more important to explore the new business or new
industry. And technological innovation is increasingly concerned with the complex process of innovation.
This is accomplished through more efficient products, processes, services, technologies or ideas that are
readily available to markets, governments and society. 1 The trend of complexity is toward greater over
time.
So, formal modelling has always been an important part of research on technological innovation. 2 In
particular, evolutionary economists developed a family of models addressing technology adoption,
diffusion and increasing returns (Fisher and Pry, 19713; Metcalfe, 19884;Arthur, 19895; David, 19936;
Bruckner et al., 19967; Dalle, 19978; Bikchandani et al., 19989) and the wider role of technical change
in industrial dynamics and economic growth (David, 197510; Nelson and Winter, 198211;Winter, 198412;
Silverberg et al., 198813; Silverberg and Verspagen, 199414; Klepper, 199615; Malerba et al., 199916;
Fagiolo and Dosi, 2003 17 ). Though these models have been very important in establishing an
evolutionary understanding of technical change, their contribution in terms of understanding the
innovation process itself has been less important.
Models deal either with technology adoption given a set of technologies or with innovation as a simple
stochastic process. This research strategy is perfectly legitimate if the main interest is to understand the
role of technical change in the economy. More recently, a new group of models focuses on technological
innovation as a complex phenomenon making use of new modelling techniques from complexity
sciences.
The important contribution of complexity theory is its ability to model more complex interaction
structures with less parameters. In this way, realism can be added to previous models without sacrificing
analytical rigour. Regarding the topic of technological innovation, two frames of reference are relevant:
(i) complexity can refer to complex interaction structures of components in a technological system and
(ii) complexity can refer to structures of interactions between agents in innovation networks. Complexity
theory proves to be applicable in both domains.
Here, we will use the second frame, the structures of interactions between agents in weak signals of
technological innovation.

Reviews on subsets of complexity models have been numerous recently, including Cowan (2004)18
on network models of innovation, Dawid (2004)19 and Pyka and Fagiolo (2005)20 on agent-based models
of innovation, Llerena and Lorentz (2004)21 on technical change and evolutionary macroeconomics,
Silverberg (2003)22 on long waves in technical change, and Windrum (2004)23 on neo-Schumpeterian
models of industrial dynamics.
Early detection of emerging issues (signs) is the first important indications of a change. This may be
understood as advanced, somewhat noisy and generally socially situated indicators of change in trends
and systems that constitute raw informational material for enabling anticipatory action. Many times it is
difficult to spot because they are indicating an unknown, unexpected or rare change which makes it hard
to distinguish them as relevant. Therefore they are usually referred at as “faint” or “weak” signals.
The purpose of scanning the weak signals is to enhance resilient policy-making and address policy
makers’ needs and concerns regarding new issues they will encounter or to identify business
opportunities by anticipating consumer and societal needs or prepare society on less expected or rapid
changes.
In recent years, interest in the future promising business is more growing, and the demand for
forecasting future trends in science and technology (S&T), especially by exploring “weak signals” of
potential changes, is increasing as well. Although weak signals are uncertain and irregular, they may
indicate future trends. Ansoff (1982)24 [1] described weak signals as “. . . warnings (external or internal),
events and developments which are still too incomplete to permit an accurate estimation of their impact
and/or to determine their full-fledged responses.”
Weak signals are signals where the impact cannot be estimated accurately (Ansoff, 1984). It might be
that a new event will possibly have an impact on a target in future. It also might be that an existing
event– that does not have an impact on the target up to now – will possibly have an impact in future.
For strategic planning, it is hard to identify weak signals from the large number of existing signals.
Literature proposes methodologies for weak signal identification.
They can be used to identify the future impact of weak signals on own strategic directions. Weak
signals cannot be found in the core area of an organization. This is because all internal events of an
organization and their impacts normally are already known by strategic decision makers.
Thus, Ansoff shows that weak signals can be found in organization’s environment. This requires the
use of an environmental scanning procedure to identify signals in a first step.
This also requires the use of a clustering approach to group the large number of identified signals and
to identify clusters of weak signals in a second step. 25
Generally, the procedure for forecasting or early warning scanning consists of four steps: (1) exploring
weak signals, (2) assessing weak signals, (3) transforming the signals into issues, and (4) interpreting the
issues for new futures 26 . Among the steps, exploring weak signals is a prerequisite for analyzing
alternative futures.
However, scanning weak signals has been possible because of the intuitive insight of experienced
experts, whose services are often costly and not widely available. Further, their findings on weak signals
may be subjective and contradictory.
Weak signals are current oddities, strange issues that are thought to be in key position in anticipating
future changes in organizational environments. Scanning for them and using them in scenario work is
thought to be successful for looking to the future. However, defining weak signals is problematic, and
various authors term the concept differently.
The debate about the characteristics of weak signals has been active especially in Finland. Hiltunen
E.(2008)27 aims to develop a deeper theoretical understanding of weak signals. For this purpose, a
semiotic approach, Peirce’s triadic model of sign in particular, is used. She introduces a new starting
point for defining weak signals (signs) by using the novel concept future sign, which consists of three
dimensions: the signal, the issue and the interpretation.

Figure 1. Strengthening of the future sign (Hiltunen, 2008)
In this figure, the axes (i.e. the dimensions of the future sign) are called the signal, the issue and the
interpretation. The units of these dimensions are the following:
The signal: the number and/or visibility of signals.
The issue: for example, the number of events. A variety of other units that describe the diffusion of
the phenomenon are also possible (e.g. the percentage of net sales or the percentage of internal sales, the
amount of employees abroad).
The interpretation: the receiver’s understanding of the future sign’s meaning (an organizational
point of view of this can be the importance of the sign for an organization in the future).
Today, the internet is a large and valuable source of information (Decker, Wagner, & Scholz, 2005)28
where many signals occur. Further, the internet can be used to represent organization’s environment.
Additionally, most of the data available in the internet are textual data, e.g. websites or blogs. As a result,
existing weak signal identification approaches use an environmental scanning that considers textual
information from the internet (Decker et al., 2005; Uskali, 2005 29).
With an internet based environmental scanning, documents e.g. webpages can be identified. This
scanning normally has a wide scope and thus, it leads to a large number of extracted internet documents.
This makes the use of a (semi-) automatic approach more appropriate than the use of a manual approach.
The documents possibly contain texts related to several different topics. Thus, a document as a whole
normally does not represent a signal but specific textual patterns that occur within the document probably
do (Uskali, 2005).
Text mining can be used to extract textual patterns from the full text of the documents and a specific
clustering approach can be applied to identify groups of textual patterns that represent weak signals (Yoo,
200930;Tabatabei, 201131; Thorleuchter & Van den Poel, 2013a32).
Literature shows some approaches that use internet based environmental scanning for weak signal
identification.(Schwarz, 200533; Decker et al. ,2005; Uskali, 2005)
The approach of Schwarz (2005) aims at the identification of new arising technologies with relevance
for the high tech companies in Europe. Unfortunately, the approach could not be applied in practice. It
has caused a very high manual effort because an automated environmental scanning tool was not
available and thus, the scanning was processed by human experts. Further, the results of the clustering
approach are of low quality. In contrast to this, the approaches of Decker et al. (2005) and Uskali (2005)
have been applied successfully.
However, they prevent the high manual effort by restricting the number of retrieved documents to a
small value. Thus, they could not be seen as wide scope internet based environmental scanning
approaches. Yoo (2009) 34 provides an automated approach for internet based environmental scanning
and clustering. A further knowledge structure based approach is provided by Yoon (2012) that detects
weak signal from internet news related to solar cells.

In this paper, we have proposed a longitudinal analysis, particularly a time series analysis of word
and/or co-word occurrences, based on word frequencies extracted from a full text of S&T news articles.
Results of the analysis should be effective for solving the problems noted above.
In this study, we are to provide a deeper understanding of the early stages of complex technology
innovation. So that, in the case of technological innovation, we assumed the weak signals as
technological innovation terms (TI-terms), which will be processed by text mining procedure, will be
categorized to be the emerging issues after simulating for a given period and will be grown to be the
strong signals such as events.

2. Background
2.1. Complexity Models of Innovation35
2.1.1 Fitness landscapes
Understanding technologies as complex systems means that one has to define its elements and their
interactions. LetN be the number of elements in a system and i an index for each element (i = 1, . . . , N).
For example, a car can be described by a number of elements including the engine, brakes, transmission,
steering device, etc. To design a technological system, there is generally more than one option for each
element. Assuming (without loss of generality) that there are two options for each element, the total
number of possible designs adds up to 2N.
Thus, even for systems with a small number of elements, the total number of possible designs is large.
The space (hypercube) of possible designs is called the design space of a technology. Technological
innovation can then be understood as a move of an agent (the designer) from its current location in the
design space to a new location. Formally, this representation is equivalent to mutation in biological
organisms, which involves a move from one string (say 00110) to another string (say 10110) in genotype
space.
Technological innovation, generally, does not only involve a move in design space, but also an
improvement in performance. Thus, when a designer is searching the design space of a technology, it is
looking for strings with high performance or ‘fitness’. Trial-and-error search can then be defined as an
algorithm that randomly changes one or more elements (from 0 to 1 or vice versa), evaluates whether the
fitness of the newly found string exceeds the fitness of the old string and moves to the new string if a
fitness increase can indeed be realized. If one assumes that a designer searches myopically (Atkinson
and Stiglitz, 1969), it means that innovation involves the mutation of only one element at the time. Put
differently, in myopic search a designer searches only in the direct neighborhood of the present design,
where neighborhood stands for the subset of strings that can be reached by mutation in one element.
Trial-and-error search will halt once a designer has found a string with fitness that exceeds the value of
all its neighboring strings. Using the metaphor of a fitness landscape that maps the fitness values onto
the strings in the design space, myopic search halts at a peak in the landscape, which may well be only
locally optimal and not globally optimal, which would require a string to have the highest fitness of all
strings in the design space.2
2.1.2 Complex Networks
A second body of recent literature addresses the question how and to what extent network relations
between innovating agents affect the rate of innovation and diffusion (for an extended survey, see Cowan,
2004). As with fitness landscapes models, one can distinguish between models of exogenous networks
and models of endogenous formation of network structures. More generally, the economics of networks
has become an important topic of research as it relaxes some of the crude assumptions underlying
mainstream economics.
In the context of technological innovation, for example, studies have been done on coalitions, R&D
alliances and innovation networks (Axelrod et al., 199536; Duysters and Hagedoorn, 199637; Powell et
al., 199638; Hagedoorn, 200239; Pyka and Kuppers, 200240; Breschi and Lissoni, 200341).
Apart from networks defined at the level of agents such as firms, the concept of networks is also
applicable to technologies. In this context, one speaks of network technologies, in particular, information
and transportation infrastructures (airports, railways, Internet, etc.).We will discuss a model of complex
network technologies when discussing endogenous network formation.

2.1.3 Percolation
Percolation models from physics are useful to model the dynamics of adoption (Stauffer and Aharony,
199442; Grebel, 200443) and of the role of spillovers in innovation (Silverberg and Verspagen, 200544).
Although our focus here is on models of technological innovation, we will first discuss the basic
percolation model as a model of technology adoption.
2.2. Identification of weak signals and signal tracing
A well-known concept for implementing an early warning system used in strategic planning is
introduced by Ansoff (1975)45 that focuses on the identification of signals, specifically weak signals.
Signals are defined as events, e.g. future trends, changes, or further emerging phenomena with a specific
impact on a given target (Yoon, 2012)46. It could be distinguish between strong signals and weak signals.
A strong signal impacts a target at present above a specific threshold and it is expected that this signal
also will impact the target in future (Mendonca, Cardoso, & Caraca, 2012) 47. In contrast to this, a weak
signal has none or a small impact on a target at present but possibly, it will get an impact on the target in
future (Tabatabei, 2011)48.
Thus, the identification of weak signals makes it possible for decision makers to be aware of events in
advance that will impact the decision in future (Kuosa, 2010) 49. A further definition of weak signals
describes them as unstructured information with low content value at present time that reflects e.g.
aspects of an opportunity or a threat without aiming at a specific target (Mendonca, Pina e Cunha, Kaivooja, & Ruff, 2004)50. If the content information becomes more concrete by mention the impact of the
opportunity or threat on a specific target then a weak signal has become a strong signal (Holopainen &
Toivonen, 2012)51.
In the internet, many webpages can be found where strong signals are mentioned. This is because their
impact on a specific target is already known and they are widely discussed on several websites, new
articles, and internet blogs. Thus, strong signal with impact on a specific target occur high frequently in
the internet. In contrast to this, weak signals occur low frequently in the internet because they lack a
current impact on a target and thus, they are not attractive for discussion and seldom mentioned on
websites, new articles, and blogs. However, it might be that a small number of authors recognize the
future impact of a weak signal and describe it in the internet. These few documents are among the large
amount of information available in the internet. The identification of these documents and thus, the
identification of weak signals in the internet is difficult and many practical approaches fail because of
this information retrieval problem (Schwarz, 2005)52.
Literature introduces two approaches that specifically are built to identify weak signals within the large
internet information. A knowledge structure based clustering approach is introduced by Tabatabei
(2011)53 and a semantic clustering approach is introduced by Thorleuchter and Van den Poel (2013a)54.
Both approaches use a document collection crawled from the internet at a specific point in time. However,
they do not use time series. Time series are defined as sequences of data chronologically arranged
(Hamilton, 1994)55. Several methodologies exist for analyzing time series, e.g. the use of regression
analysis for time series forecasting (Graff, Escalante, Cerda-Jacobo, & Gonzalez, 2013)56 and the use of
pattern recognition for time series clustering (Rodpongpung, Niennattrakul, & Ratanamahatana, 2012)57.
The methodologies are applied in several application fields, e.g. statistics, signal processing, and weather
forecasting. The advantage of time series is that events can be traced over time and thus, event changes
can be identified. This advantage may also be useful for tracing weak signals in the internet.
In today’s competitive business environment, the keyword ‘future’ is becoming more important
because it can be directly connected with the identification of promising business opportunities for
formulating long-term businesses (Yoo, Park, & Kim, 2009) 58.
Various methods for identifying future business opportunities are such as customary approaches (Seol,
Lee, & Kim, 2011)59, weak signal analysis (Ilmola & Kuusi, 200660; Kerr, Mortara, Phaal, & Probert,
200661; Kuosa, 201062), etc. Among these approaches, weak signal analysis has received much attention
as a method for analyzing businesses of an uncertain future. In studies about the future, it has been
concluded that futures cannot be forecasted by past inertia but are transformed discontinuously by
interrupting events (Dator, 2002).63

However, scanning weak signals has relied heavily on the intuitive insight of experienced-experts,
whose services may be costly and not widely available and who may provide different results on weak
signals. Furthermore, information sources including scientific articles, news and blogs are now
increasing exponentially in number and amount, so it is almost impossible to rely only on experts to scan
weak signal topics for business intelligence.

3. Methodology
In previous study, the three-dimensional model by Hiltunen 64 [3] that conceptually describes the
conditions of weak signals by combining signal, issue and interpretation in the concept of the “future
sign” were adopted to detect such signals quantitatively. Building on her model, we considered weak
signals as emerging topics related to words that were not selected by author's keywords in their articles.
For example, if the growth rate of the occurrence frequency of a word is odd, then the word will relate
strongly to future unfamiliar and unusual issues.
The method proposed in this paper identifies concepts that have a strong possibility of being weak
signals, both quantitatively and automatically. Therefore, this paper describes a text-mining procedure,
especially informetrics, for exploring weak signals. The proposed quantitative procedure generates a type
of criteria—the growth rates of occurrences of terms. This automated method is expected to complement
the expert-based approaches. Further, it can be used for analyzing large amounts of information (e.g.,
unstructured web data ).
In this study, we use the agent-based model of cultural dissemination model (Axelrod, 1997)65 , the
culture is regarded to the group of weak signals of TI-terms. The weak signals of technological
innovation terms in the case of technological innovation, we defined the weak signals, as technological
innovation terms (TI-terms), which will be categorized to the emerging issues after simulating for a given
period.
The culture dissemination model has 3 principles as followed.66
1. Agent-based modeling: Mechanisms of change are specified for local actors, and then the
consequences of these mechanisms are examined to discover the emergent properties of the system when
many actors interact.67 Computer simulation is especially helpful for this bottom-up approach, but its use
predates the availability of personal computers (e.g., Schelling 1978).
2. No central authority: Consistent with the agent-based approach is the lack of any central coordinating
agent in the model. It is certainly true that important aspects of cultures sometimes come to be
standardized, canonized, and disseminated by powerful authorities such as church fathers, Webster, and
Napoleon. The present model, however, deals with the process of social influence before (or alongside
of) the actions of such authorities. It seeks to understand just how much of culture emergence and stability
can be explained without resorting to the coordinating influence of centralized authority.
3. Adaptive rather than rational agents: The individuals are assumed to follow simple rules about giving
and receiving influence. These rules are not necessarily derivable from any principles of rational
calculation based on costs and benefits or forward-looking strategic analysis typical of game theory.
Instead, the agents simply adapt to their environment.
Culture is taken to be what social influence influences. For the present purposes , the emphasis is not on
the content of a specific culture but rather on the way in which any culture is likely to emerge and spread. Thus
the model assumes that an individual ’s culture can be described in terms of his or her attributes, such as language,
religion, technology, style of dress, and so forth. 68 As the same way, in this study, an individual's tech
innovation, technological innovation terms (TI-terms, pre-weak signals) which is agent actors has its
attributes, such as factors from technological innovation process.
Axelrod (1997) prominently showed how tendencies toward local convergence in cultural influence
can help to preserve cultural diversity if influence is combined with homophily, the principle that “likes
attract.” We argue that central implications of Axelrod’s may change profoundly, if his model is
integrated with the assumption of social influence as assumed by an earlier generation of modelers who
did not use homophily.

Figure 2. Procedure for exploring weak signals

4. Text mining Analysis of Technological innovation; Case Study
4.1 Data collection
In this paper, nanotechnology(NT) was selected as the specific subject area, which is nowadays more
interested concerning the topic of "technological convergence". Nanotechnology would be more
appropriate to describe as "nanotechnology-converged industry"—a combination of traditional and hightech industries categorized according to specific applications such as IT(Information Technology),
BT(Bio Technology), ET(Environment Technology), ST(Space Technology), and CT(Culture
Technology).
In this study, full-text information from articles in a specialized journal such as the Journal of the
Korean Ceramic Society were used for exploring weak signals of nano-materials in the nanotechnology
area. The journal has a long history (50+ years) of publishing information relevant to this field.
The number of article titles between 2008 and 2012 with references to nanotechnology was 130. Fifty
such articles were extracted for analysis. As mentioned above, it is useful to rely on recent and broad
information to explore weak signals for predicting the future. Especially in technology, articles,
proceedings, letters, and conference materials are relevant sources of information; however, this study’s
research regarding weak signals has focused on findings published by specialized academic journals.
(Yoo & Won, 2013)69

4.2 Processing data
Using a morphological analyzer (morpheme analyzer), terms were extracted for a quantitative analysis
based on full texts focused on nano-materials. Because extracted words included words with general

meanings, these were deleted from the data selected for analysis. Then, terms with similar meanings
were refined and pre-arranged.
The occurrence frequencies of the extracted and refined words were shown in a matrix and the growth
rate for occurrences of each word (grade) were measured. A weak signal appears rarely; it becomes
stronger when merged with surrounding environments; the growth rates of the terms could be significant
indicators of future forecasting.

4.3 Quantitative analysis for searching weak signals
The most terms used in full-text articles focused on nano-materials, not author's keywords, were
divided and extracted from those and the occurrence frequencies are measured. General terms were
eliminated and terms with similar meanings were classified into groups with representative names.
Using the occurrence frequencies generated by this process, the annual growth rates of the occurrence
frequencies of the terms were measured. For reference, the annual occurrence frequencies were measured
by total counts of the extracted terms annually. And to recognize the changes in nano-material fields, the
number of occurrence frequencies of the extracted terms were divided by the total number of annually
published articles and then normalized into the occurrence frequencies per article.
Strictly speaking, annual growth rates of normalized occurrence frequencies reflect the changes in
average occurrence frequencies of terms per article. Numerous gaps between measured figures and
normalized ones could be indicative of future change. Certain findings from the measured results are
shown in Table 1.
Table 1. Annual growth rates of occurrence frequencies for extracted terms
Term

Annual occurrence frequencies

Carbon

09
2

10
0

11
0

12
99

Annual occurrence frequencies
(normalization)
09
10
11
12
0.22
0.00
0.00
8.25

Annual
growth
rate
2.34

Composite

1

0

35

40

0.11

0.00

3.18

3.33

2.11

Filler

1

0

0

28

0.11

0.00

0.00

2.33

1.76

Adsorption

1

6

0

24

0.11

0.46

0.00

2.00

1.62

Coating film

3

0

38

70

0.33

0.00

3.45

5.83

1.60

Calcination

1

0

1

18

0.11

0.00

0.09

1.50

1.38

Nanoparticles

2

7

48

34

0.22

1.31

4.36

2.83

1.34

Powder

1

0

0

16

0.11

0.00

0.00

1.33

1.29

Dispersion
stability
Grain growth

1

0

0

15

0.11

0.00

0.00

1.25

1.24

2

4

0

21

0.22

0.31

0.00

1.75

0.99

Decomposition

3

20

6

27

0.33

1.54

0.55

2.25

0.89

Catalyst

2

23

1

18

0.22

1.77

0.09

1.50

0.89

Crystal grain

4

13

14

34

0.44

1.00

1.27

2.83

0.85

Low temperature

1

7

0

8

0.11

0.54

0.00

0.67

0.82

Chain

1

2

1

8

0.11

0.15

0.09

0.67

0.82

Microsphere

1

1

0

7

0.11

0.08

0.00

0.58

0.74

Liquid phase

1

3

1

7

0.11

0.23

0.09

0.58

0.74

Nanotube

3

0

0

18

0.33

0.00

0.00

1.50

0.65

Densification

3

1

4

18

0.33

0.08

0.36

1.50

0.65

Resin

1

0

2

6

0.11

0.00

0.18

0.50

0.65

Insulation

1

0

0

6

0.11

0.00

0.00

0.50

0.65

Chamber

1

1

8

6

0.11

0.08

0.73

0.50

0.65

Remain

1

5

1

5

0.11

0.38

0.09

0.42

0.55

Mass ratio

1

0

1

5

0.11

0.00

0.09

0.42

0.55

Penetration

1

6

4

5

0.11

0.46

0.36

0.42

0.55

Chemicals

1

0

4

5

0.11

0.00

0.36

0.42

0.55

Strength

8

31

24

39

0.89

2.38

2.18

3.25

0.54

Precipitate

4

4

0

19

0.44

0.31

0.00

1.58

0.53

Plasma

16

48

14

65

1.78

3.69

1.27

5.42

0.45

Gas

1

5

4

4

0.11

0.38

0.36

0.33

0.44

Bulk

1

1

4

4

0.11

0.08

0.36

0.33

0.44

Amorphous

1

0

1

4

0.11

0.00

0.09

0.33

0.44

Relative density

1

1

0

4

0.11

0.08

0.00

0.33

0.44

Biological

1

0

0

4

0.11

0.00

0.00

0.33

0.44

Fiber

1

90

26

4

0.11

6.92

2.36

0.33

0.44

․
․
․

․
․
․

․
․
․

․
․
․

․
․
․

․
․
․

․
․
․

․
․
․

․
․
․

․
․
․

*Original terms were in Korean

5. Structure of the Simulation Model
5.1 Innovation Indicators 70
Study of new media adoption has been based on a theory. Specifically, "Innovation diffusion theory”
(Rogers, 2003)71 has been considered as the basis for academic theory. Innovation diffusion theory has
been used as a framework to analyze innovation diffusion in society and innovation adoption at the
individual level. Innovation diffusion theory analyzes the causes that leads to differences in time of
employment and the rate of innovation diffusion of ideas recognized as new. Empirical studies based on
innovation diffusion theory reveal that characteristics needed to recognize innovation are the most
influential factor concerning innovation adoption. In other words, characteristics needed to recognize
innovation have higher explanatory power than consumer-related characteristics. Various studies based
on innovation diffusion theory have announced results showing five typical characteristics concerning
the adoption of innovation, as shown in Figure 3.

Figure 3. Innovation-decision process
Source: Rogers (2003)

First, relative advantage means innovation that provides the benefits and value that are superior to
existing products and services. Second, compatibility refers to the degree recognized to meet your needs,
experience, and existing values. Third, trial ability means the possibility of being able to experience
products and services prior to adoption of the innovation. Fourth, observability means the degree of
confirmation about the results of adopting the innovation. Fifth, complexity refers to the degree to which
you feel you can understand, or have difficulty understanding, how to use the technological innovation.
The five characteristics are use to recognize innovation are evaluated to determine the most important
factors that can explain about 50 percent of the diffusion rate of innovation, according to the innovation
diffusion theory of Rogers (2003). Rogers explained inter alia, that relative advantage and compatibility
were particularly important in describing adoption of innovations. In the results of the meta-study on
innovation characteristics and innovation adoption, relative advantage, compatibility and complexity
exhibited a high degree of explanatory power concerning innovation adoption.

5.2 Design of the Simulation Model
5.2.1 Netlogo Model: Axelrod's Cultural Dissemination
This is Axelrod’s model of cultural dissemination. It is an agent-model designed to investigate the
dissemination of culture among interacting agents on a society72. Axelrod model consists in a population
of agents, each one occupying a single node of a square network of size L. The culture of an agent is
described by a vector of F integer variables called 'features'. Each feature can assume q different values
between 0 and q-1. In the original Axelrod model the interaction topology is regular bounded (nontoroidal). Each agent can interact only with its four neighbors (von Neumann neighborhood).
Dynamics are based on two main mechanisms: (1) agents tend to chose culturally similar neighbors as
interaction partners (homophily) and (2) during interaction agents influence each other in a way that they
become more similar. The interplay of these mechanisms either leads to cultural homogeneity (all agents
are perfectly similar) or the development of culturally distinct regions (multicultural society). The model
allows studying to which degree the likelihood of these two outcomes depends on the size of the
population, the number of features the agents hold, the number of traits (values) each feature can adopt
and the neighborhood size (interaction range).
5.2.2 Description of simulation
Each agent is located at each patch of the grid with the default shape. Agents hold a number of features
F. Each feature is a nominal variable that can adopt a certain number of values (called traits) from 0 to q
- 1. Initially, agents adopt randomly chosen traits. However we can modify from randomly chosen traits
to given traits which is come from the extracted value of text mining.
At each time step (tick) agents update its cultural value in an asyncronous-random updating. That is
that the computer makes a list where all agents are included in a random order and the list is followed
until all agents are choosen. Each agent them become a focal agent and then, one of the focal agent’s
neighbors is selected at random. Neighbor agents are those who are in distance less than the value of the
parameter 'radius'. If radius = 1, then it is von Neumann neighborhood. The cultural overlap between
these two agents is computed. The cultural overlap is equal to the percentage of similar features. With
probability similar to the overlap, the two agents interact. Otherwise, the program continues with the
next agent until the list is exhausted and it follows the next time step (next tick).
An interaction consists of selecting at random one of the features on which the two agents differ and
changing the focal agent’s feature to the interaction partner’s trait. Note that if the overlap is zero,
interaction is not possible and the respective agents refuse to influence each other.
First, you should choose the population size selecting the size of the grid society on x and y directions
and write these values on 'world-size-x' and 'world-size-y'. Also you should choose value for F (number
of features), q (how many traits each feature can adopt) and radius (size of the neighborhood). Here, 1
means that each agent has 4 neighbors, 2 corresponds to 12 neighbors, and so on.
Each agent adopts a color which represents its culture. If two agents adopt the same color, they have
the same culture. Click on Go and the simulation starts. You can follow the changes of the agents culture
according to his color. Furthermore, there is a graph reporting the number of different cultures on the

society and the number of possible and real interactions. A possible interaction is that which agents share
more than zero and left than all its features. A real interaction is when focal agent actually change the
value of one of its features. Simulation stops when the number of possible interactions reaches zero. That
means that each agent share all of none of its traits value with all its neighbors.
At the end it is calculated and reported the number of cultural regions in the population and the number
of agents in the biggest one (also normalized). A region is a set of agents that are similar on all features.
We included an extensions of Axelrod’s model: agents can move. Then, you should also decide if the
agents can move or not. In original Axelrod model the agents do not move. If moving, select the velocity
of agent movement with 'veloc', select the length of the step with 'steplength' and the angle of rotating
with 'angle'. If moving, at each tick agents decide to move taking 'veloc' as a probability. In case of actual
movement, agents select at random an angle were the upper half values add this angle value to the current
one the agent has and the lower half subtracts this angle to the current one. Then, ones direction is
selected, agent moves a distance 'steplength'.

5.3 Simulation of weak signals
Here we have setted toroidal boundaries, but the simulation can properly function as well in the original
non-toroidal one. In their case, the four von Neumann neighbors are at distance 'radius' one. The model
permits to change the value of 'radius' to explore the implications of other neighborhood sizes. It is also
implemented the possibility for agents to move.
At the end, in the absorbing final state, when calculating for the number of regions, the model makes
different visible networks which include all neighbors agents with the same culture. Then, when counting
the number of cultural domains it is considered that two domains are different if they are not connected,
even if agents in both domains share same culture.
Note also that two agents could have similar (but with zero overlap) cultural values and then, its
corresponding colors could be so similar that it could induce to think that the cultural values are the same.
Just check to see that it is not.
Vary the population size, the number of features, the number of traits, the range of interactions and
also the movement of the agents. The program stops when the first absorving state is found (the number
of possible interactions are zero on one time step), even if the agents are moving. Try toroidal and not
toroidal borders activating ‘World wraps horizontally’ and ‘World wraps vertically’ in the Settings menu.
This simulation shows me that the groups of weak signals are to be strong signals over time

Figure 4. Agent-based Model simulation of weak signals

5.4 Weak signal search and interpretation
In the nano-material field, a weak signal search was conducted to investigate an indistinct signal; this
type of investigation differs from megatrends. Table 2 shows the terms with high annual growth rates in
average occurrence frequencies and with high growth rates in normalized occurrence frequencies.
It was necessary to confirm the original sentences in the article to discover meanings of terms
extracted from the full texts of the articles. It was also possible to verify the extracted terms with high
growth rates and interpret their meanings.
Table 2. Words with possibilities as weak signals and high growth rates
Category

Words*

Growth rate of the
number of occurrences
(Upper 15%)

Carbon, composite, filler, adsorption, coating, calcination, particles, powders,
dispersion stability, particle growth, decomposition, catalysts, grains, lowtemperature

Growth rate of the
normalized number of
occurrences
(Upper 15%)

Carbon, composite, filler, adsorption, coating, agglomeration, calcining,
nanoparticles, conductive powders, dispersion stability, absorption, particle size,
spherical

*Original terms were in Korean
This paper describes knowledge from the field of nanotechnology, especially nano-materials, as highly
dynamic and representative of an increasing number of new fields. Such growth has been coupled by a
strong interrelationship among fields. Harnessing the results from our analyses paves the way for
gathering insights, mainly from a scientific perspective, into the array of capabilities and competencies
underpinning research and development (R&D) associated with the future generation of nanotechnology.
Now we are trying to get a final conclusion by comparing the results of simulation and the above one
(table 2).

6. Conclusion
In this study, we explored the weak signals' dynamic behavior of a specific technological innovation
using agent-based simulating tool such as the NetLogo. It was because to provide a deeper understanding
of the early stages of complex technology innovation.
We have explored weak signals in the nano-material field; such signals are still insignificant but may
be predictive of megatrends in support of R&D decision making for nano-material technologies. By
searching weak signals to perceive future technology trends, the terms with high occurrence rates are

extracted using informetric analysis to suggest backup and evidence for the prevailing expert-based
detection method. It is likely that more meaningful interpretations of extracted terms can be obtained
through comparisons with full texts.
For more realistic and evidence-based predictions in the future and deeper understanding of
technology innovation, it will be necessary to aggregate weak signals in markets and surrounding
environments, to simulate by various innovation models and to develop objective indicators for detecting
weak signals based on unstructured S&T information from various sources such as web information.
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Abstract
This paper aims to introduce the concept and characteristics of natech disaster (Natural
hazards triggered Technological disaster) and to explore the policy issues in complex disaster
management in Korea. This study is to apply the risk management or policy for improving
effective public acceptance and to investigate the changing factor analysis of the risk
communication with dynamic characteristics using the the model of complex adaptive systems.
Based on the results of analyzes, this research concludes with a few policy suggestions.
First, the natech (natural-technological) complex disaster management needs to be approached
in complex adaptive perspective. By psychological, social network analysis, linking reaction
after the disaster, we could cope with the physical disaster similar in the future. Third, the
perception of vulnerability as a “psychological event” implies that the vulnerability as well as
the disaster has periods of onset, development and finally an end.
In conclusion, complex adaptive systems approach to the vulnerability could cause us to
change our focus on preparing for the impact of events, and perhaps it should induce us to
widen our horizon concerning the dynamics and implications of the natech disaster.

Key Words: Sewol ferry disaster, Natech disaster, disaster management, complex adaptive systems,
bowtie model, social network model, ABM (Agent-Based Model)

1. Policy issues in Natech disaster management
This thesis aims to introduce the concept and characteristics of natech disaster1 (Natural
hazards triggered Technological disaster) and to explore the policy issues in complex disaster
management in Korea (Vetere Arelanno et al., 2004). Natech disaster (or risk) has been studied
in European countries and America since late 1990s. As the disastrous accident in Fukushima
nuclear power plant hit by Tsunami in early 2011 proved the unmanageable size and impact of
the complex disaster, the issues in Natech disaster has drawn attention from all over the world.
Generally speaking, the relentless evolution of technology provides sources of both
vulnerability and its mitigation: it is a double-edged sword (Alexander 1995). Students of
humanitarian aid have developed a portrait of the modern complex emergency, a phenomenon
characterized by a mixture of military, social, economic, political and environmental instability
aggravated by recurrent natural disasters and underpinned by regional or global political
strategies. Proponents of the idea argue that the complex emergency is the fruit of globalization,
the shifting global power balance, decolonization and the world arms trade (Copat 1981,
Duffield 1996). Opponents argue that all disasters are more or less complex, and the roots of
the so-called 'complex emergency' are a matter of sustainable development and political
stability. However, neither group would dispute the fact that people caught up in complex
emergencies evolve patterns of coping and survival, sometimes spontaneously (Kirkby et al.
1997).
The sinking of the Sewol ferry occurred on the morning of 16 April 2014 en route from
Inchon to Jujus. The Japanese-built Korean ferry capsized while carrying 476 people, mostly
secondary school students. The sinking of Sewol ferry has resulted in widespread social and
political reaction within Korea. Many criticize the actions of the captain and most of the crew
of the ferry. More criticize the ferry operator and the regulators who oversaw its operations.
Additional criticism has been directed at the Korean government and media for its disaster
response and attempts to downplay government culpability.
Earthquakes, storms, and torrential rains are natural phenomena we refer to as “hazards”
and are not considered to be disasters in and of themselves. For instance, an earthquake that
occurs on a desert island does not trigger a disaster because there is no existing population or
property affected. Also to a hazard, some “vulnerability” to the natural phenomenon must be
present for an event to constitute a natural disaster. "Vulnerability" is defined as a condition
resulting from physical, social, economic, and environmental factors or processes, which
increases the susceptibility of a community to the impact of a hazard. “Exposure” is another
component of disaster risk, and refers to that which is affected by natural disasters, such as
people and property. In general, “risk” is defined as the expectation value of losses (deaths,
injuries, property, etc.) that would be caused by a hazard. Disaster risk can be seen as a function
of the hazard, exposure and vulnerability as follow function 1;
Disaster Risk = { H, V, E, B, Rr, Dr, ... } --- (1)
Risk is a function of hazard (H), vulnerability (V), exposure of vulnerable elements to the
hazard (E), background levels of the hazard (B), the release rate of the hazard (Rr), the dose
rate of those elements or people that absorb its impact (Dr), and sundry other qualifiers
(Alexander ,2000).
Growing exposure and delays in reducing vulnerabilities result in an increased number of

1

Natural disasters can trigger technological disasters (a dynamic also called domino effect), and these concomitant events (also known as
natechs) may pose tremendous risks to countries and communities.

natural disasters and greater levels of loss. Natech disaster requires a new approach to disaster
management, because of its cascading effects on interdependent systems. The field of natural
disaster management and that of technological disaster management, separated in research and
policy process, need to integrate their expertise working within a unified disaster management
system. The four fundamental dimensions of disaster are magnitude (of the causal phenomena),
intensity (of the effects of these phenomena), time (duration and frequency) and space
(territorial extent and geographical variations in intensity). As most disasters are recurrent, the
pattern of magnitudes and intensities distributed in space, time and social psychology is
cumulative (Alexander, 1995). This research examines the issues of natechs complex disaster
through analysis of Sewol ferry disaster. Various variables of developing the risk
communication were derived using bowtie model, and the detailed causes were derived using
ABM (Agent -Based Model) (Wilensky, U., 1999).
This study is to apply the risk management or policy for improving effective public
acceptance and to investigate the changing factor analysis of the risk communication with
dynamic characteristics using the model of complex adaptive systems.

2. Research Models
2.1 Social Network Analysis
The disaster has several forms of significance for human communities. First of all, it is-obviously--a source of death, injury, destruction, damage, and disruption. Ideas on what is a
significant level of these vary considerably, often in relation to mass media 'constructions', or
choice of elements to emphasize, of what is significant (Goltz, 1984; Ploughman, 1995).
Secondly, disaster is a marker point in history and a milestone in the lives of survivors (Lifton,
1980). Thirdly, it is an indicator of future catastrophe potential.
To investigate potential interactions between disaster signals (factors), network analysis
of significant word co-occurrence patterns may help to decipher the structure of complex
disaster system across psychological or temporal gradients. The current disaster management
policies were analyzed based on the literature, SNA (Social Network Analysis) and ABM
which were conducted to verify the issues and possible solutions in complex disaster
management. This study used R-package for SNA that provide a simple way to analyze large
volumes of unlabeled text.
Network analysis tools and network thinking2 (Proulx et al., 2005) have been widely used
by social scientists, and computer scientists to explore interactions between entities, widely
applied to exploring co-occurrence patterns between factors in complex communities or
systems. Co-occurrence patterns were readily revealed, including general non-random
association, common life history strategies at unexpected relationships between community or
system factors. Overall, we demonstrated the potential of exploring inter-factor correlations to
gain a more integrated understanding of complex disaster structure. This analysis presents a
social network analysis based on co-occurrence patterns with R using package “igraph”. Our
text data consists of the title of newspaper editorial of the KPF (Korea Press Foundation)
database (http://www.kinds.or.kr) of 25 participating newspapers from April 16, 2014 to May
28, 2014.
We were removing numbers, stemming words, and weighing a term-document matrix by
term frequency. After that, it was transformed into a term-term adjacency matrix, based on
which a graph was built. Then we plotted the graph to show the relationship between frequent
2

A network is any collection of units potentially interacting as a system.

terms. In the term-term adjacency matrix, the rows and columns represent terms, and every
entry is the number of co-occurrences of two terms. For time series clustering with R, the first
step is to work out an appropriate distance/similarity metric, and then, at the second step, use
existing clustering techniques, such as k-means, hierarchical clustering, and density-based
clustering or subspace clustering, to find clustering structures (see Appendix 1).
The analysis results have shown that the perception of disaster is an “events”, which are
inherently linked to our cognition levels. That implies that disaster has a point of beginning
and an end. Therefore we categorize disaster situations regarding the event in focus; before,
during and after disasters. And this can provide important clues about new emerging network
patterns so that the decision makers can predict the coming events and react in near real time.
The change of clustering structure can be relating to the emerging interesting patterns. Stream
event clustering is especially important to the psychological time-critical areas such as disaster
monitoring, anti-terrorism, and network intrusion detection. The change of critical clustering
structure in event streams involves three forms: new emerging clusters, disappearing clusters
that is caused by the convergence of growing clusters, and drifting cluster centers that is we
can precisely monitor the change of clustering structure in the categorical event stream(see
Figure 1). The working mechanism can be described as follows.
1. The records from the data stream are inserted into the hierarchical clustering tree
sequentially.
2. After a time interval, the change of critical clustering structure in event streams involves
three forms: new emerging clusters, disappearing clusters that is caused by the
convergence of growing clusters, and drifting cluster.

Figure 1. The change of critical clustering structure in event streams by real time
In data mining, hierarchical clustering (also called hierarchical cluster analysis) is a
method of cluster analysis which seeks to build a hierarchy of clusters. The results of
hierarchical clustering have presented in a dendrogram. The synthetic dataset has a two-layered
clustering structure (see Figure 2) with 30 attributes and the hierarchical clustering dendrogram
would be as such:

Figure 2. Hierarchical Clustering with Euclidean distance
2.2 Structure of Bowtie Model
Bowtie model is one of many barrier risk models available to assist the identification and
management of risk, and it is this particular model we have found (and are still finding) useful.
The bowtie elements that help in identifying the safety and risk priorities can also be applied.
Bowtie is a visual tool that effectively depicts risk providing an opportunity to identify and
assess the key safety barriers either in place or lacking between a safety event and an unsafe
outcome.
A network with bowtie structure consists of six parts: giant strong component (GSC),
substrate subset (IN), product subset (OUT), tendrils subset (Tendrils), disconnected subset
(Disconnected) and tube subset (Tube). The GSC is the biggest of all strongly connected
components and is much larger than all the other ones, while a strongly connected component
is defined as the largest cluster of nodes within which any pair of nodes is mutually reachable
from each other. IN consists of nodes that can reach the GSC but cannot be reached from it,
while OUT consists of nodes that are accessible from the GSC, but do not link back to it. The
“"Tendrils”" of the bowtie consist of (a) the nodes reachable from “IN” that cannot reach the
giant SCC, and (b) the nodes that can reach “OUT” but cannot be reached from the giant SCC.
The "Disconnected" contains nodes that cannot reach the GSC, and cannot reach from it. The
"Tube” travels from IN to OUT without touching the giant SCC.
By computational network analysis of the word group of psychological time series in KPF
database, we discovered that the disaster structure of the Sewol ferry is organized in the form
of the bowtie model. When reconfiguring the analysis results described above in the form of
the bowtie model is as follows (see Figure 3): Generally, the bowtie model is focused on the
flow of the relationship between the factors. Large examining the functional significance
between each group of the factors can be divided into six parts (David Easley, et al., 2010).
- SCC Strongly Connected Component: the most strongly intertwined that component, in
the relationship of knowledge; it is “Exchange Zone” in that knowledge circulated.

- IN: is a link into the SCC group, and “Source Zone” is a source of knowledge.
- OUT: is coming links out of the SCC, is a “Target Zone” to the the depot of knowledge.
- Tube: is a group that is connected directly “Source Target” groups and groups without
going through an intermediate point circulating.
- Tendrils: is “Source Group” or “Target Group” to dependent manner related to that
“Dependent Group”.
- Disconnected Components: is a distant group that away without exchanged all of the
groups with the relationship.

Figure 3. Data component of the bowtie model
Source: David Easley, et al., 2010.p.389.

A dataset suitable for clustering is a collection of points, which are objects belonging to
some space. In its most general sense, a space is just a universal set of points, from which the
points in the dataset are drawn. However, we should be mindful of the common case of
Euclidean space, which has some important properties useful for clustering. In particular,
Euclidean space’s points are vectors of real numbers. The length of the vector is the number of
dimensions of the space. The components of the vector are commonly called coordinates of the
represented points. We introduced the common Euclidean distance (square root of the sums of
the squares of the differences between the coordinates of the points in each dimension) serves
for all Euclidean spaces. It assumed that more high height of the inter-word clusters caused
more cognitive events. Therefore, the height of each word group is divided into three steps for
steepness vector. It assumed that the size of the steps was of a uniform size of 0.4 from 0.1 to
0.9. And the total number of words in each group was assumed intercept values ( the weight of
each word is assumed to be 0.1). Values of the” b” (intercept) of” a” (steepness) of each word
group based on this are as follows (see Table 1).

Table 1. Classification and characterization of clusters

Steepness
(a)

intercept
(b)

Sewol ferry

0.1

0.1

investigation, wicked, questionable

0.5

0.3

0.9

0.5

Cheong Wa Dae, the bereaved, pity, spokesman

0.9

0.4

ship operations and
management

video, anger, cross, sadness

0.5

0.4

5

maritime police response
system

petition exercise, intention, spreading

0.1

0.3

6

disaster confrontation
system

comments, tips, manuals, government, disaster

0.5

0.5

7

actual ship operation parts

press control, broadcasting & telecommunications,
national, conditions

0.5

0.6

8

corresponding manual

0.1

0.2

9

press control

navy, confusion, coast guard, arrive, rescue request

0.5

0.6

10

country remodeling

fire, mobilize, helicopters, boarding, stand up

0.1

0.5

11

rescue

aircraft, flight, danger

0.1

0.3

12

government accountability

defense, the prime minister, permission,
president

0.1

0.5

13

apology of the president

calm, apology, doubt, indirect, president

0.1

0.5

14

bureaucratic mafia

people, bureaucratic mafia, dispel, command,

0.1

0.4

15

internet

internet

0.9

0.1

NO

Group (Cluster)

0

Sewol ferry

1

sailors response system

2

safety management system

3

national control tower

4

Contents

safety, disaster, labor, developing countries, the reality

modifications, boundary

Figure 4 shows the “bowtie picture” from the analysis results described above. Here,
0(Sewol ferry), 15(Internet) and 5 group (petition exercise, intention, spreading) that are
intertwined most strongly, are corresponding to the "SCC". The "IN" group is the source of
knowledge (Source Zone), includes the Group 1 to Group 4. Conversely, the "OUT" group
includes Group 6 to Group 7. On the other hand, the cluster set included in the group 9, 10 and
11 are “Tendrils_in” that come from “IN” but cannot reach the giant SCC. Also, the cluster set
included in the group 12, 13 and 14 are “Tendrils_out” that come from “OUT” but cannot reach
the giant SCC.

scc

IN
1

2

sailors
respon
se
system

safety
manag
ement
system

3

4
nationa
l
control
tower

ship
operati
ons
and
manag
ement

0
Sewol

1 intern

ferry

et

1 country

contr
ol

remode
ling

1

rescu
e

6
disaste

7

r
confro
ntation
system

8

actual
ship
operati
on
parts

corresp
onding
manual

Tendrils_out

Tendrils_in
9press

OUT

5

maritim
e
police
respon
se
system

1govern
ment
accoun
tability

1

apolog
y of the
preside
nt

1

bureau
cratic
mafia

Figure 4. Conversion to the result of the bow-tie model of clustering analysis
2.3 ABM (Agent-Based Model)
This model is a representation of major risk factors. The nodes in this model represent the
symptoms of major risk factors. According to the bowtie model above there are sixteen factors
which make direct causal relations with one another : These factors are “Sewol ferry”, “sailors
response system”, “safety management system”, “national control tower”, “ship operations and
management”, “maritime police response system”, “disaster confrontation system”, “actual
ship operation parts”, “corresponding manual”, “press control”, “country remodeling”,
“rescue”, “government accountability”, “apology of the president”, and “bureaucratic mafia
and internet”.
Therefore, these risk factors causing disruption of society were assumed to show the
mutual causal direct influence with other factors and this is called the causal network
perspective (Borsboom, 2008; Cramer, Waldorp, van der Maas & Borsboom, 2010;
Schmittmann, Cramer, Waldorp, Epskamp, Kievit & Borsboom, 2013; Cramer, Borsboom,
Aggen, & Kendler, 2012). For instance, if one develops a symptom of major risk factor then
this increases the likelihood of developing other symptoms. Conversely, if one of the symptoms
disappears, this increases the likelihood that other symptoms disappear as well. This model is
made to illustrate this effect of vulnerability. Also, this model predicts that a factor that is
vulnerable and develops a risk due to, for example, severe risks, will not recover automatically
when the risks are solved. More is needed to trigger recovery from risks. Conversely, for the
factor that is resilient to risk, mild stress cannot trigger a cascade of risks. Severe stress can
lead to a full-blown risk, but when the stress subsides, the risk will subside too. This effect is
also known as the hysteresis effect.
The model is based on two parameters for the whole network that can be controlled by
connection strength and external activation (Van Borkulo, C.D., Van der Maas, H.L.J.,
Borsboom, D., and Cramer, A.O.J., 2013). Furthermore, the stress levels can be varied per risk

factor. The network architecture is based on partial correlations between risk factors. At each
time step, the probability of a risk factor being developed is calculated for each risk factor. This
probability depends on certain parameters as well as the total activation of its neighbors at the
previous step. These parameters are regression parameters (a intercept and a steepness) for each
risk factor by substituting the coefficient values which came out in the previous social network
model to attribute value (“a”: steepness, “b”: intercept). The parameter "a" is a risk factorspecific parameter that controls the sensitivity of the probability function. When "a" is high,
the probability of becoming infected is larger. Parameter "b" is a symptom-specific parameter
for the degree of inertia of a risk factor; a risk factor with a higher threshold needs more
activation to become infected than risk factors with a lower threshold. The value of the weight
for the links depends on the configuration of relationships in the bowtie model (in this case,
links: 1, unlinked: 0).
The probability activated for risk factor “i" is represented as a following function (2)3.

--- (2)
Here, "c" is the total amount of stress on risk factor "i". The amount of stress consists of
the individual stress level of risk factor "i", the amount of external activation and the influence
of the activation of the neighbors of risk factor "i". The influence of the neighbors depends on
whether or not they are activated and on the strength of the connection between the activated
neighbor and risk factor "i". The strength of the connections determines the degree to which
the activation signal of a risk factor is sent to the other risk factors. The external activation can
be seen as influences from the environment.
On the other hand, in the hysteresis plot of the agent-based model (ABM), the hysteresis
effect can be demonstrated (see Figure 5). The term "hysteresis" is derived from an ancient
Greek word meaning "deficiency" or "lagging behind". Hysteresis is the time-based
dependence of a system's output on current and solidarity strength between elements in the past.
The dependence arises because the history affects the value of an internal state. To predict
outputs, either its internal state or its history must be known. If a given input alternately
increases and decreases, a typical mark of hysteresis is that the output forms a loop that may
occur purely because of a dynamic lag between input and output. This effect disappears as the
input changes more slowly. This effect meets the description of hysteresis given above but is
often referred to as rate-dependent hysteresis to distinguish it from hysteresis with a more
durable memory effect.
At a certain fixed connection strength and changing external activation, it is made visible
that the shifts from depressed to healthy states and vice versa generally follow a non-linear
pattern (hysteresis).The histogram represents the frequency of the number of activated risk
factor per tick (the unit time) of the last 1000 ticks in the model. The network can be regarded
as disordered when the total number of active risk factors is larger than 8 (above the black line
in the network status plot of the model). Conversely, the network is regarded healthy when
there are 8 or fewer symptoms activated (below the black line).
For the ABM analysis, first select the connection strength of the hysteresis effects of

3

The logistic function is the inverse of the natural logit function and so can be used to convert the logarithm of odds into a probability; the
conversion from the log-likelihood ratio of two alternatives also takes the form of a logistic curve (http://en.wikipidia.org/wiki/)

certain risk factors and activates the strength of the external shock was analyzed whether any
level of the network is causing the change. To reduce the intensity of the external shock to the
speed of the station at some level was analyzed whether the network is switched. The following
case is the hysteresis effect results under various scenarios.

Figure 5. Apply screen simulation models developed ABM tool NetLogo

3. Hysteresis Effect Analysis
For analysis of the hysteresis effect, firstly, if the level of the intensity of the external
shock is activated under the connection strength of the specific risk, whether the network causes
changes at which levels is analyzed. Inversely if the magnitude of an impact from the outside
is reduced at the same speed, it was analyzed whether or not to switch the network to certain
levels. In the following cases, it is the result of the hysteresis effect analysis under some
scenarios.
< Scenario 1> In the risk above critical threshold assuming the occurrence of a hazard
(disaster) (cut-off: 8), even if increasing the connection strength between the risk factors,
frequency of risk has not changed significantly. Conversely in the risk below a critical threshold,
the frequency of risk has significantly changed relatively (see Figure 6).
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Figure 6. Results of the hysteresis in the case of changing the connection strength between
the risks
The results of the simulation according to the “scenario 1” mean that in the case of weak
risk, measures that could reduce the frequency of disasters may exist, but the frequency
variation is difficult for large risks.
< Scenario 2 > When comparing characteristics between the risk groups according to
the impact strength from the outside, if the external impact is weak, high risk groups belong to
IN groups (factor 3, 4, 5) in bowtie model(see Figure 7). Conversely, if the external impact is
strong, mainly risk groups in the OUT group are enabled (see Figure 8).
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Figure 7. Comparison results between the risk groups according to the impact strength of
the external (if the external impact is weak)
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Figure 8. Comparison results between the risk groups according to the impact strength of
the external (if the external impact is strong)
The results of the simulation according to the “scenario 2” mean that preventive measures
are needed to management a strong external shock hazard. On the other hand, constructions of
ex-post infrastructure are needed to management the weak disaster that occurs frequently.
< Scenario 3 > In the results of hysteresis analysis in accordance with the strength of the
connections among the risk factors, if the connection strength is weak, the frequency of risk
factors is significantly lower in the form of mountain-shaped graph. It is usually found to be
led to the 3, 4 and 5 factors in the “IN group” (see Figure 9). Conversely, if the connection
strength is strong, the frequency of risk factors has changed smoothly. And it is led by the 9,
10, 11, 12, 13 and 14 factors in the “Tendrils_in” and “Tendrils_out” (see Figure 10).
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Figure 9. Hysteresis analysis results according to the intensity of connections between
the risks (if the connection strength is weak)
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Figure 10. Hysteresis analysis results according to the intensity of connections between
the risks (if the connection strength is strong)
The results of the simulation according to the “scenario 3” mean that it is possible to
prevent in advance the occurrence of major events through a policy of simplifying the
connections between risks.

4. Conclusion and policy recommendations

Based on the results of analyzes, this research concludes with a few policy suggestions.
First, the natech (natural-technological) complex disaster management needs to be approached
in complex adaptive perspective. Four key policy applied in the bowtie model , based on the
analysis results, are as follows (see Figure 11).
.
- Strengthening of forecasting for the risk itself
- Requiring cause analysis and preventive measures
- Requiring reduction measures of disaster damage through analyzing impact
- Requiring management of “tendrils group” to reduce a risk and a impact of disaster
dire

1
Risk
forec
astin

ct

2

3
risk

impa

dire

reduc

ct

ct

Vulnera

Imp

Vulnera

Imp

Vulnera

Imp

disa

Vulnera

g

Imp

ster

Vulnera

Imp

Vulnera

Imp

Indi

risk

impa

Indi

rect

preve

ct

rect

4

Figure 11. The concepts of disaster management policies applied in the bowtie model
Second, disaster is the outcome of risk, which is a product of physical hazard and human
or environmental vulnerability. In the risk relationship, hazards are not hazardous unless they
threaten something and people or places are not vulnerable unless something threatens them.
By psychological, social network analysis, linking reaction after the disaster, we could cope
with the physical disaster similar in the future. Thus, the concepts of hazard and vulnerability
cannot be defined independently of one another (Alexander, 2000).
Third, the perception of vulnerability as a “psychological event” implies that disaster has
a point of beginning and an end. Therefore, we categorize vulnerability situations regarding the
psychological event in focus; before, during and after SCC (Strongly Connected Component)
in the bowtie model and determines vulnerability management actions as prevention or
mitigation (before), emergency response (during) and long-term rehabilitation and
development (after), which together form part of the vulnerability management cycle. When
viewed this way, the vulnerability as well as the disaster has periods of onset, development and
finally an end.
In conclusion, complex adaptive systems approach to the vulnerability could cause us to
change our focus on preparing for the impact of events, and perhaps it should induce us to
widen our horizon concerning the dynamics and implications of the natech disaster (see Figure
12).
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Figure 12. Conceptual framework for sustainable vulnerability management
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Appendix 1.
The following is social network analysis written by R codes.
library(KoNLP)
library(arules)
library(igraph)
library(combinat)
f <-file("c:/rDATA/sewolTitle1.txt", encoding="UTF-8")
fl <-readLines(f)
close(f)
useSejongDic()
#Clean Text
fl = gsub("(RT|via)((?: \ \b \ \W*@ \ \w+)+)","",fl)
fl = gsub("http[^[:blank:]]+", "", fl)
fl = gsub("@ \ \w+", "", fl)
fl = gsub("[ \t] {2, }", "", fl)
fl = gsub("^ \ \s+| \ \s+$", "", fl)
fl <- gsub(' \ \d+', '', fl)
fl = gsub("[[:punct:]]", " ", fl)
mergeUserDic(data.frame(c("????ȣ"," ?Ð?","û????","?ܿ ???","??????"), c("ncn")))
tran <-Map(extractNoun, fl)
tran <-unique(tran)
tran <-sapply(tran, unique)
tran <-sapply(tran, function(x) {Filter(function(y) {nchar(y)<=4&&nchar(y)>1&& is.hangul(y) },x) })
tran <-Filter(function(x) {length(x)>=2 }, tran)
names(tran)<-paste("Tr", 1:length(tran), sep="")
wordtran <-as(tran, "transactions")
#co-occurance table
wordtab <- crossTable(wordtran)
ares <- apriori(wordtran, parameter=list(supp=0.1, conf=0.08))
inspect(ares)
rules <-labels(ares, ruleSep=" ")
rules <-sapply(rules, strsplit, " ", USE.NAMES=F)
rulemat <-do.call("rbind", rules)
ares <- apriori(wordtran, parameter=list(supp=0.05, conf=0.05))
inspect(ares)
rules <- labels(ares, ruleSep="/", setStart="", setEnd="")
rules <- sapply(rules, strsplit, "/", USE.NAMES=F)
rules <- Filter(function(x) {!any(x == "") },rules)
rulemat <- do.call("rbind", rules)
rulequality <- quality(ares)
ruleg <- graph.edgelist(rulemat,directed=F)
ruleg <- graph.edgelist(rulemat[-c(1:16),],directed=F)
plot.igraph(ruleg, vertex.label=V(ruleg)$name, vertex.label.cex=0.5, vertex.size=20,
layout=layout.fruchterman.reingold.grid
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Abstract
During several years we have witnessed vast economic, social, technological
and environmental changes which have influenced patterns of urbanization.
Through all these years urban planning has also experienced major reforms.
During last two decades, with emergence of knowledge economy it is claimed
that the nature of urban development has changed (Knight, 2008), this new
notion of development is called knowledge-based urban development. As there
is not clear methodology for directing cities development process, this research
aims to formulate a conceptual model for cities leadership towards knowledge
based urban development. This research will consider the city of Isfahan, Iran as
a case study. Finally, a model is proposed according to literature review and
using ANP method for analyzing the data gathered from the context. This
conceptual model has also prioritized effective factors for KBUD.

Keywords: KBUD, Knowledge City, Conceptual Model, Isfahan.

1. Introduction
During the last two decades, a global knowledge-based economy has
emerged so called "knowledge economy" which is named variously:
"knowledge-based economy", "new knowledge" and "creative economy". In 21st

century, the need for the power of knowledge has reduced the importance of
tangible factors and has led to new era in which knowledge dominates
(Yigitcanlar, 2011). Moreover, in this new economy, knowledge-based
activities, especially creativity as a tacit form of knowledge, has been signified
in order to employment and wealth creation and maintaining economic growth
and place-making (Friedmann, 2010). Meanwhile, it is claimed that cities have a
pivotal role in knowledge economy and the nature of urban development in
relation with knowledge sectors needs conditions and environments which
differ from commodity-based production (Carrillo, 2004, 2006, 2009; Knight,
1995, 2008; Yigitcanlar, 2007, 2010a,b). This has resulted in an evolving
literature that seeks the concept of knowledge-based development in cities as a
development approach which goals are creating a place includes economic
prosperity, environmental sustainability, a social-spatial order and good
governance. This notion has been widely mentioned and accepted especially for
competitive cities in knowledge economy (Knight, 1995; Lever, 2001;
Yigitcanlar, 2011).
Therefore, it seems that entering knowledge economy to urban arena would
have significant consequences for urban planning both practically and
theoretically. Although there is consensus among theoreticians and researchers
in the field of knowledge-based urban development that the knowledge
economy changes the nature of urban development, but there is no precise and
clear methodology that clarifies a theoretical framework to lead the
development process. It seems that this notion is in the pre-paradigm level and
no definite paradigm has been formed. So, still some questions have remained
in this field:
 Does this way of development require characteristics and prerequisites in
cities or can be adopted in any urban area?
 Which benefits and qualities separate it from the former urban
development paradigms?
 What would be the consequences of this notion on the theory and practice
of urban planning?
As the notion of KBUD has not been considered much in the field of urban
planning in an Iranian context, this paper is going to examine the opportunities
and perquisites of Esfahan to act as a knowledge city and also to develop a
conceptual model for leading the city towards knowledge-based urban
development.

2. Knowledge Economy and Cities
The first delineation of the Knowledge Economy was introduced by the OECD
in their 1996 report:" The Knowledge-Based Economy". According to this
report, a Knowledge Economy creates, distributes, and uses knowledge to
generate value and gives rise to "a network society, where the opportunity and
capability to access and join knowledge and learning intensive relations
determines the socio-economic position of individuals and firms". Moreover,
knowledge and creativity are perceived as the engines of economic growth. In
21th century, the need for knowledge power has reduced the significance of
tangible factors and conduced to new era in which knowledge is dominated
(Yigitcanalar, 2011). In this new economy, knowledge-based activities,
especially creativity has been emphasized as a tacit form of knowledge in order
to create employment and wealth, maintaining economic growth and placemaking (Friedman, 2010).
In the global knowledge economy, knowledge and information and the social
and technological contexts for their creation and communication are now
regarded as a solution for economic growth and prosperity (Lever, 2002).The
replacement of physical products with intangible forms of production (e.g.
information, ideas and knowledge) has significantly increased the role of cities
and has led to the formation of knowledge cities (Yigitcanlar, 2010). The reason
for this is the city nature that provides a context for knowledge production,
supplication and exchange. According to this notion, knowledge cities should be
capable to provide a context to promote knowledge production, exchange and
innovation (Ergazakis et al., 2004). Therefore, the first linkage between
knowledge economy and city is its prominence and position to produce, share,
evaluate, renew and update knowledge. Knowledge has always played an
important role in economic value creation and has always been in the center of
urban development. Nevertheless, only recently knowledge has been recognized
as the main factor in leading urban development (Knight, 2008).

3. Knowledge-based development
Historically, knowledge has always been the source of development.
Nevertheless, what has been changed is the role of knowledge which has been
evolved significantly. Last two decades increasingly witness the importance of
knowledge in the development challenges and turnovers. So, the term of

"knowledge" has become a prefix in development-related concepts, for example
"knowledge economy", "knowledge society", "knowledge citizens",
"knowledge-based development", "knowledge city" and so on. Meanwhile,
"development" definition (which was economic based), has been expanded to
consider social, environmental, political and cultural subjects (Pike et al., in
Wang, 2009).
Although there is consensus that the city's knowledge base constitutes the
foundation of its future development, but knowledge-based development has
been founded on a set of completely different characteristics, which are not only
vary by type of culture producing knowledge, but also by place (Knight, 2008).
Carrillo (2002) believes that there are two different perspectives on knowledgebased development; the first is mostly about the increase in the monetary
accumulation and productivity based on technology and education. On the other
hand, knowledge-based development is known as a dynamic equilibrium
between all common value elements in a society namely social-cultural,
physical and fiscal ones (Carrillo, 2009). In the current literature on the
knowledge-based development the victory is by economic perspectives. Mostly,
they see knowledge-based development a powerful strategy for economic
growth and post-industrial development of cities and countries to participate in
knowledge economy.
4. The evolving process of knowledge-based development
The concept of knowledge based development has not emerged as its current
form, but it has been recognized during time and with the evolvement in the
concept of “knowledge” and “development”. Carrillo (2004) has studied the
relation between and found out that knowledge based development had evolved
in three consecutive stages. In the first stage, when knowledge was only an
instrument for development, KBD was a method to promote economic growth.
In the second stage, when knowledge was recognized as production factor to
replace common material capital, KBD improved towards human capital
development. Finally, when knowledge deployed for development and included
all kinds of knowledge and intellectual capital, KBD transformed to an oriented
strategy to social, economic and environmental sustainability in global scale
where knowledge society is achievable.

5. Knowledge Based Urban Development and Knowledge Cities
Knowledge based urban development (KBUD) is a term which encompasses a
wide range of perspectives on the relation between knowledge, space and place
in the context of emerging global debates around knowledge economy and the
respective importance of production factors. In its widest level, KBUD indicates
this notion that realization of knowledge economy has urban aspects based on
place. This will cause significant changes: knowledge based development which
has urban aspect; urban development that could be knowledge based or
strategies in which knowledge is seen as a symbol, product or process which
collecting, harnessing or remembering would have potential advantages in
urban scale.
Development changes are widely seen in the changes of development thoughts,
theories and approaches . The knowledge based era starts with the success of
silicon valley and Cambridge science park in 1970s which has resulted in the
aim of urban development with focus on the development of techno poles or
industrial parks in order to optimum use of technological resources in 1980s
(Castells and Hall, 1994). 1990s witness rapid growth of science and
technology parks to promote entrepreneurship and the emergence of “digital
cities” as a way to optimize the use of information technology.
With the raise of the idea of knowledge cities emergence in 21 st century by
Carrillo(2004), many cities all over the world face the promise of predominant
changes along with the world progress towards a global information order. In
this regard, KBUD was indicated as a mechanism for directing urban
development towards knowledge cities.
There is a wide range of definitions that attempt to define knowledge based
urban development: KBUD can be considered as an instrument or approach to
help to reform and renovate cities towards knowledge cities and their economies
to knowledge economy(Yigitcanlar, 2005).Social advantages of KBUD exceed
economic growth. On one hand, it is a flexible and special form of urban
development realized in a chain of linkages harnessed at local, national and
global scales; On the other hand, it is the quality of place and life not only
defined by the level of public services(eg. health and education), but also by
maintaining and developing cultural, aesthetics and ecological values that gives
cities identity and attract or repel knowledge workers. The promise of KBUD is

a secure economy in a human context that briefly means smart growth or urban
and economic sustainable development (Yigitcanlar and Velibeyoughlu, 2008).
The numerous interpretation of KBUD may be due to insignificant separation
between different activity context and increasing porosity of borders between
science, knowledge, culture, society, geography and economy (Perry and May,
2010). This has resulted in wide range of inter- and multi- disciplinary
manuscripts with different perspectives. From agglomeration, industrial zones,
locational theories to increasing concentration on innovative environments,
learning regions and economic advantages which has induced to changes from
concentration on national innovation systems to regional systems. New ways of
knowledge creation have strong local and regional dimensions. Others focus on
the relations between science, knowledge and cultural dynamics of city/regions
through considering social, cultural and organizational growth needed for
economic development at local and regional levels.
6. Knowledge Cities
According to this wide spread of perspectives, various and different definitions
have been presented for knowledge cities. The Prominent view on KC believes
in evolvement in notions such as “techno-polis” and “idea-polis” toward a more
practical, spirituous and sustainable style of urban development. In this
perspective the main characteristic of knowledge city is application of local
innovation, science and creativity within the urban economic and social texture.
In some perspectives, knowledge city is considered an integrated city that has
incorporated the functions of a science and technology park with urban and
residential functions (Yigitcanlar, 2007).
Edvinsson (2003) describe KC as a city that purposefully has been designated to
promote knowledge education and training. Accordingly, it is asserted that in
societies that are increasingly get knowledge-based, the nature of urban
development changes because the activities in knowledge sector would be more
significant and require conditions and environments that differ from those
required by commodity production activities (knight, 1995; Yigitcanlar et al.,
2007).
Various studies have been performed on current knowledge cities to seek their
common qualities. Although they are different in concentration and
consideration, but this study has tried to search for similarities and has
categorized current notions on KC according to their main characteristics.

6.1. Technology and Networking
So many researchers and scholars that information and communication
technologies is a separating factor between developed and under developed
countries. Therefore, IT infrastructures provide essential and defining situation
for an innovative knowledge cities (Dvir and Pasher, 2004; Ergazakis et al.,
2004). Also Maynard (2008), Larsen (1999), Van Winden et al. (2007).
6.2. Culture and Creativity
Some researchers conceptualize knowledge cities by understanding nonmaterial flows and assets (Kunzmann, 2008; Ritter, 2008; Musterd and Gritsai,
2012). Culture and Creativity are dominant factors in creating identity and
image of a city and undoubtedly, nowadays it is more probable for urban areas
to create new ideas. Knight (1995) also indicates that “ knowledge-based
development requires strengthening all aspects of cultural foundation of a city”.
The main reason for emphasizing on culture and society is that places with
cultural wealth and consolidation provide external activities and facilities
parallel with high-tech industries.
6.3. Human and Social Capital
Educational institutions are effective on creating skills and talents within cities.
Universities are considered as innovation engines not only generate skills, but
also promote communications and connections among citizens in knowledge
precincts (Dvir and Pasher, 2004; Garret Jones, 2007; Perry, 2008; Crossa et al.,
2010). Van Winden et al. (2007) demonstrated that evaluation of qualifications,
capabilities and academic documents of a knowledge precinct and
understanding the immigration movement of knowledge workers will provide
criteria for knowledge cities growth and development. It is believed that
creative knowledge workers improve the efficiency of local and national
economy through providing solutions for problems, all life learning and
innovative skills. Human capital is an important element in Florida’s(2002)
perspective which constitutes the linkage between science, creativity, skills and
economic development. Florida’s notion of “creative class” asserts that creative
people choose their place considering “soft” factors other than just classic
“hard” factors.

6.4. Structural and Relational Capital
Knowledge clusters with structural capability for directing innovations and
creating new industries, are central places in a knowledge oriented perspective.
In other words, there are in a more extensive structure than knowledge
production and distribution. Such organizations in knowledge clusters are
Universities and colleges, research institutes, state research offices and
knowledge-intensive firms (Ever et al., 2010).
Clusters propagation reveals significant insights on the competitive micro
economy and role of place in competitive advantage. Although, the aggregation
reasons have diminished by globalization, but clusters new influences on the
economic competence would be significant (porter, 2002). In some studies,
knowledge activities aggregations with the title of “knowledge precincts” are
considered as spatial correlations mostly encompass knowledge activities that
have linkages with mixed use environments include residential, business,
education and entertainment within a semi urban context (Yigitcanlar et al.,
2008a; Yigitcanlar and Lonqvist, 2013).
6.5. Innovative Networks and Spatial Communications
Spatial communications provide essential opportunities to communicate and
share knowledge in order to create new ideas. More than simple aggregation of
economic activities, Gospondiana (2005) considers the role of cultural
aggregations in a knowledge city that make them lively and renovate them to
cultural hubs.
Consequently, the notion of knowledge city is vague to some extents and
several terms have been used to describe to which we can refer as science parks,
research parks, techno-polis, innovation centers and science cities. Currently,
the concept is developing and evolving to a more practical, lively and
sustainable of urban development. According to both Charles and Wray (2008)
and Ergazakis et al. (2006) who has investigated the evolving process of
knowledge cities although at the beginning these cities were planned and
constructed by national Governments to follow fundamental researches. Unlike
the first generation, currently KCs are based on coordination and direction
through sub-national institutes and organizations participation. These
governance networks in sub-national level tend to provide a strategic vision and
knowledge city outbreak.

7. Knowledge-based Urban Development Literature Review
According to above mentioned issues, it is revealed that the notion of urban
development or reform to “knowledge cities” is widely accepted by scholars
and researchers in this field, policy makers and urban practitioners and
developers (Carrillo, 2006; Van winden et al., 2007; Knight, 2008; Yigitcanlar
et al., 2008b; Ergazakis et al., 2009). Nevertheless, current urban planning and
development approaches do not represent a vivid image of planning knowledgebased method. Metaxiotis and Ergazakis (2008) believe that in knowledge
economy, urban functions and shape are mostly formed by global market forces
rather than urban planning.
In recent years, researchers have begun to concentrate their activities in order to
develop frameworks, methodologies, tools, systems and measurements for
evolving and developing in the context of knowledge based urban development.
Investigating the process of KBUD notion formation has revealed an
evolutional trend that has been categorized in three generations. Although we
can’t draw exact border lines between these categories, but it will help to have a
better understanding of the concept evolution process in recent decades.
7.1. KBUD First Generation: Separated and Distinct Contexts
Since the beginning of third millennium, we witness an intense focus of
scholars and researchers on the context of KCs and KBUD, that their variation
in a short period of time is interesting. During first half of 2000s, several scolars
have discussed the concept from different point of view. These studies mostly
have a special perspective to the concept and have less attention to its multidimensional nature and do not represent a vivid image of how the new
development strategies should be formulated to specify the effective use of
urban planning mechanism:
Carrillo (2004) represents a theoretical and methodological framework to
design, evaluate and measure KCs on the basis of knowledge social capital.
Ergazakis et al., (2004) have declared some characteristics and advantages of
knowledge cities, principle success factors and also some examples of real life
experiences. Gonzalaz Ovalle et al., (2004) provided integrated and organized
information related to knowledge cities, region and country innovation. Baqir
and Kathawala (2004) have introduced a KC model via creating knowledge
homes using futuristic technology building blocks that can help in implementing
the concept of virtual Ba to share, manage, and create knowledge. Chen and

Choi (2004) asserted three inter-related process that generate and distribute tacit
knowledge to create successful knowledge cities. Garcia (2004) reviews the
theoretical background of KCs and KBUD. She asserts that one of the most
severe experiences in modeling KC and KBUD is utilization of theoretical
variables to measurable equivalent or quantitative criteria. Chatzkel (2004)
represents a strategic perspective for better identification of essential elements
to create a successful knowledge capital. Dvir and Pasher (2004) investigate the
concept of innovation engines (big events, library, museum, university, digital
infrastructure, etc.) and their significance for developing knowledge cities.
Cheng et al. (2004) provide insights for policy makers in designing or
developing global cities through debates about the linkage between knowledge
management and knowledge cities growth.

7.2. KBUD Second Generation: Addressing multi-dimensional nature of
KBUD
After various prospects were put in KBUD first generation, the related literature
witnessed considerable evolvement in the next generation. In this stage of
theoretical development, the multi-dimensional nature of Knowledge based
urban development has been considered. In this stage of studies, theoreticians
mostly have represented their ideas through conceptual models:
Ergazakis et al.( 2006) have proposed KnowCis Model on the analysis and
evaluation of the common characteristics of successful knowledge cities. Its
findings are formulated as a framework to design, develop and implementing
knowledge cities. Corey and Wilson (2006) have presented ALERT Model that
is a prescriptive approach and supporting system for local and regional planning
practice in global economy and network society.
The Knowledge-based Urban Development Characteristic Model by Van
winden et al. (2007) introduces seven structural characteristics that make the
city adjust with knowledge era essentials. These seven principals include:
knowledge base, quality of life, accessibility, urban diversity, urban scale and
social equity. Although this model does not provide an instruction for designing
knowledge city but represent a framework for analysis.

7.3. KBUD Third Generation: Integrated Models
In this way, KBUD studies are experiencing a kind of convergence which has
led to emergence of KBUD third generation. In this phase, that Carrillo (2009)
refer to as pre-paradigm stage, there is consensus among theoreticians about
four pillars of knowledge based urban development: economic development,
social-cultural development, urban development and management.
Knowledge-based urban development analysis model by Yigitcanlar (2008)
categorize the requirement of cities have the vision of knowledge based
development into four main groups which are society, environment,
management and economy. Knowledge based urban development integrated
model which was represented by Sarimin et al., (2010) added the weight factor
to previous model which was neglected before and tried to offer a more
integrated and effective model for KBUD.
Comparative analysis of knowledge-based urban development by Yigitcanlar
(2010c) has been formulated based on this notion that KBD evaluation in
knowledge cities in order to determine the performance of KBD and city ranks
and determination of their accessibility criteria to KBD is necessary. This is also
essential for making awareness for decision making as it refers to strategic
guidelines that help to identify a development that is more sustainable and
knowledge-based. Again in this model four pillars of KBUD are: economic,
socio-cultural, environmental-urban development. This model also represents 8
criteria and 32 indicators for these four pillars which are chosen based on
different factors including measurement ability, analytical appropriateness,
comparativeness, location coverage, accessibility to data and inter-relatedness.
Sustainable development Conceptual frame work by Fernandez-Maldonado and
Romein (2010) has special attention to sustainability and mention economic,
social and organizational quality development as main benchmark for
knowledge based urban development.
8. Theoretical Framework of the Research
Investigating theoretical literature on knowledge based urban development and
knowledge city reveals that knowledge based urban development is a
development approach which aim is making a place that encompass economic
prosperity, environmental sustainability, a social-spatial order and urban good
governance. It is accepted that this notion is widely appropriate for competitive
cities in knowledge economy (Knight, 1995, 2008; Lever, 2002; Yigitcanlar,

2011, 2013a). This development notion embraces the following prominent
qualities:
 Knowledge-based urban development has purposefully been formulated
for reasonable economic, social, cultural and environmental development
in a sustainable way based on the use of knowledge economy capabilities.
 Clustering thought in knowledge-based development in contrast with
industrial policies, not only considers the significance of innovation and
competitive advantage at local and regional levels, but also demonstrates
this reality that more sections of government have effects on
competitiveness.
 In this development notion, there is much attention to human values and
social and cultural dimensions. Human capital constitutes an important
factor; Moreover, equity and social inclusion are significant qualities in
this way of development. Therefore, equal opportunities (public
accessibility to knowledge) both for individual development and social
development.
 Networking has a considerable position in this notion that provides
suitable condition for exchanging knowledge and new knowledge
production. These communication networks are not confined to
government, scientific, occupational and formal networks, but also
include all social and informal networks. Knowledge which is discussed
in KBUD is not just technical knowledge and encompasses all kinds of
knowledge. Accordingly, continuous and mutual communication among
different economic, social, scientific and government departments and
consequently, related infrastructure are necessary.
 Knowledge based urban development is a complicated project that needs
numerous resources, skills and organizational models. This will require
organizational routines and models which are practically flexible enough
to adjust with existing terms. Therefore, KBUD creates pervasive
influences within organizational structure of local governments. Planning
for KBUD is a long and sophisticated process that is not a straight line
from beginning to end. Over time, economic, social and political
conditions change that would have wide spread consequences for
planning process. Therefore, the role of guidance and leadership in
development is vital and determinant.

 KBUD realization undoubtedly requires a planning approach which is
strategic and based on urban privileges and assets for endogenous
development. So the role of planners is to study and identify urban
resources and potential qualities in all pillars of KBUD, meanwhile
cooperating with other organizations.
 A transition is needed from hierarchical government-based methods with
the logic of dominance to governance methods based on networks with
the logic of negotiation. As in the age of knowledge economy, the role of
local institution in development has been signified, mutual governance
both up-down and down-up is essential. Therefore, government structure
renewal is required to for coordination and effective knowledge synergy
for urban development.
 Although, some specifications like the existence of universities and
research centers and scientific, cultural and historical image of the city
may be important factors that improve the position of cities in KBUD
process, it seems that factors such as quality of life and quality of place
which was emphasized by Florida as a pre-condition for development and
an effective element in attracting creative class (human capital) are
mostly the consequences of development rather that a precondition.
 Therefore, in order to follow knowledge based urban development it is
essential to make a connection between knowledge-based economy
system and local planning system. Joint proceeding between these two
systems in order to benefit from the capabilities of both systems is
necessary.
According to these findings the following diagram shows the proposed
model for leading knowledge based urban development.

Leading and
Planning KBUD

Local Planning
Institution

Joint Proceedings

Knowledgebased clusters

Goals

Urban
Development

Social
Development

Social
Development

Economic
Development

Cooperation Outcomes

New
Organizational
Communiaction

Reinforcing
urban
dimensions of
KBE

Reinforcing
social
development

Reinforcing
economic
dimensions of
urban
development

Figure 1- The Proposed Model for Leading KBUD

9. Case Study: Isfahan
9.1. Historical, Scientific and Artistic Background of Isfahan
Geographic position of Isfahan near the river of Zayandehrood caused the city
become a center of human civilization. The city of Isfahan always has been a
major city of Iran through history and in three historical eras it was the political,
cultural and civilization center of Iran and in 17th century it became a city with
global communications and currently, it is also the interest focus of thousands
of international tourists.
One of the honors of Isfahan is its civilization and artistic prosperity. This city
has had several architectural artworks before Islam and in Islamic era. This city
also has been origin of scientists and intellectuals that have had inevitable
impression in different scientific areas, culture and human knowledge. Isfahan
is registered as one of the seven historical cities in the world by Unesco.
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9.2. Knowledge-based Urban Development Pillars in Isfahan
According to the findings from theoretical studies and the formulated theoretical
framework for leadership towards knowledge-based development, at first it is
essential to investigate urban planning system and knowledge based economic
system in Isfahan. According to Iranian planning system, municipalities, as
local institutes, are responsible for urban planning. So at first we engage in
reviewing Isfahan municipality approach in urban planning and strategic
thinking and then Isfahan science and technology town (ISTT) will be
introduced as a complex which mission is knowledge-based economic
development through supporting innovative firms, promoting entrepreneurship
culture, creating science and technology parks and incubators and facilitating
knowledge flow among universities, scientific centers, knowledge-based firms
and the market.

9.3. Planning system in Isfahan Municipality, the opportunities and
constraints
Isfahan municipality is one of few Iranian metropolises which has been able to
prepare and execute four physical, cultural and social strategic programs, "
Isfahan22+, Isfahan85, Isfahan90 and Isfahan95) rather than conventional
master plans. In a concentrated planning system, as Iran is, the most important
policies and programs, whether national or local, are determined in country
political center. In this condition, local organizations like municipalities have

few impressions in governing local affairs and are mostly the implementers of
major policies adopted at national level. In such a situation, Isfahan urban
managers have intended to make changes in urban planning and management
method that demonstrates a positive evolution in urban management thought.
On the other hand, inconsistency among different organizations involved in
urban management and interference in their responsibilities are serious barriers
in urban development.
9.4. Isfahan Science and Technology Town
Science and technology parks in Iran are one of effective social institutes in
technology development and consequently knowledge-based economic
development. Science and technology parks are appropriate environments for
SMEs, industries research and development units and research institutes
establishment that are interacting together and with universities. Isfahan science
and technology town and incubators founded in 1993 in order to coordinate the
scientific and technical capabilities of research, academic and industrial centers
in Isfahan.
In 2010, Islamic Development Bank prize went to ISTT. This selection was due
to the town’s activities in economic development, creating more than 300
knowledge-based firms, registering more than 179 patents, innovations and their
commercialization, and continuous and productive relations with industries.
Isfahan has several advantages for broadcasting knowledge economy: the
existence of science and technology parks, three premier universities of country,
26 non-profit universities and benefitting 11% of country’s researchers.
10. Conceptual Model for Isfahan KBUD
After data acquisition through documentary studies and observations, this
research has performed several in-depth interviews with identified informed
individuals in both Isfahan municipality and ISTT. From analyzing data
achieved through this process and by using the technique of pattern matching,
which compares the pattern achieved based on experience and the model
resulted from theoretical surveys (Yin, 2003), the conceptual model for Isfahan
KBUD has been formulated.
According to findings from theoretical framework, effective factors in KBUD
are categorized in 4 main pillars of economic development, urban planning and
development, social-cultural development, guidance and leadership. In this step,
we have attempted to categorize the data achieved through interviews in these
four groups and the model has been proposed as follows:
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Figure2- Conceptual Model of affective factors on Isfahan Knowledge-based Urban Development

The above pattern is the result of integrating findings from theoretical studies
and case studies. Accordingly, the findings from the analysis are as follows:
 In KBUD, none of the development principals are independent and the
main point is the balance between all dimensions of development. The
inter-relations of development factors are inevitable.
 In social, human and cultural development, factors such as social equity
are effective in just distribution of all facilities especially knowledge
accessibility. Therefore, social infrastructures, universities and research
centers will have an important role. Also citizen's image of the city as a
soft dimension is considered. Entrepreneurship culture and creativity is
also considered. Networking for knowledge and idea transaction is also of
importance.
 In urban planning and development, it is believed that in current situation
of increasing complexity, policy system and local planning lack resources
(information, skills, capital and legitimacy) to organize the process of
KBD. So, participation and aggregation are significant elements in
successful knowledge economy. This differ with conventional planning
methods, therefore there is a need to make change in urban planners and
managers thoughts.

 In economic development, Knowledge workers, Knowledge-based
clusters and addressing urban competitive advantages are effective factors
of development. Moreover, considering all kind of knowledge, not just
technical ones is essential.
 In KE, economic development policy has been transformed from a linear
project management to a holistic project in which the nature of leadership
has changed and required guidance and participation of different interests.
So, creativity in governance, responsiveness, new organizational relations
and the essence of government restructuring are important elements in
this process.
11. Analyzing the Proposed Model Using ANP1 Method
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Currently, in order to either test the reliability of the model or identifying the
priorities of different factors in the proposed model, considering its network
structure and inter-relation of different factors of the model, ANP Method has
been used to prioritize the effective factors of development in order to finalize
the model formulation. ANP method demonstrates the complex relations
between among decision elements through considering the network structure of
these items. So, a questionnaire has been designed for comparing every two
elements of the model. These questionnaires are filled by all who were
interviewed. In order to analyze the achieved data, Super Decision software
(ver. 2.0.8) has been used. The final importance coefficient of every factor in
relation with the goal of knowledge based urban development is achieved as
follows:
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Table1- The Final importance coefficients

According to the results achieved from ANP analysis, two elements of urban
image and regional superior plans are eliminated from the model.
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Figure3-The Final Conceptual Model of affective factors on Isfahan Knowledge-based Urban
Development

12. Conclusion
According to theoretical studies it has revealed that KBUD have close
relationship with sustainable development and smart growth. Besides balanced
and sustainable development, what makes it interested for urban planners is the
connection it makes between planning theory and practice. Considering human
and cultural aspects also got importance during last decades in planning

theories. Knowledge based urban development concept is an end to positivist
notions in urban planning and opens a new window to urban planners.
KBUD also introduces local and regional layers, as effective factors on
competitiveness in KE, that make it possible for planners to get involved in
economic issues. Joint proceeding between local knowledge-based system and
local planning system will make Isfahan to benefit from knowledge synergies.
The effective factors for KBUD and their priorities are determined through the
formulated conceptual model. The results show that the role of local and
regional governments in planning is increasing, so government restructuring and
creative local governance is essential. Therefore, a wide transition from
hierarchical approach to network-based governance is needed.
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Open Innovation in SCM for Creative Economy
Taeho Park
(San Jose State University)

Abstract

Since the concept and terms were introduced by Henry Chesbrough, open innovation has been
widely spread out in a variety of industries. Open innovation has received increasingly attention
by companies which aim for launching innovative products, reducing R&D cost and product
introduction cycle, and improving product quality. It has been evolved throughout a supply
chain in a company beyond just R&D for product development innovation. This study discusses
activities in the supply chain which can be innovated/improved through open innovation, and
stakeholders involved in the supply chain who can participate in the open innovation.
iding products and services in open innovation.

The Study on the Innovation of SMEs Affecting on Corporate
Innovation(Product/Process/Organization)
Hye Mi Oh*, Woo Jin Lee**, ChoongJae Im***
*

Ph.D., Candidate, Graduate School of Entrepreneurship,
Chung-Ang University, South Korea;

**

Assistant Professor, Graduate School of Global Entrepreneurship,
Kookmin University, South Korea;

***
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Abstract
In order to respond to rapidly changing environment, the technology and ability of a single
corporate is not enough. Therefore recently the open innovation becomes the major topic in
relation to the R&D strategy. Accordingly, the various technology departments of ventures and
SMEs can take advantage of increasing the opportunity and the open innovation has become
more key condition.
In the process of corporate innovation, the advantage of a variety of knowledge appeared a
significant effect on the innovation(Laursen and Salter, 2006).
Earlier studies of corporate innovation in product or service that focuses on the studies are
mainly, but the corporate innovation is a newly launched service and product innovation, as well
as the new systems, policy, programs such as Organizational Innovation and Process Innovation
of the various aspects should also included the change(Zaltman, Duncan, and Holbek, 1973;
Daft, 1982; Damanpour and Evan, 1984; Damanpour, 1991).
The objective of this study is to examine the impact on the SMEs of the products, organization,
process of innovation through Open Innovation.

Study on the effects of open innovation ability
to the growth of the company
Woo Jin Lee*, ChoongJae Im**
*

Assistant Professor, Graduate School of Global Entrepreneurship,
Kookmin University, South Korea;

**

Professor, Graduate School of Entrepreneurship, Keimyung University, South Korea;

Abstract
In the era of the creative economy of the 21st century, corporate innovation process should be
innovative on market analysis, feasibility assessment, idea development planning, substantial design
and test, production, distribution, marketing, and pre/post service even though corporate innovation
process of the 20th century stayed in the development of a simple product.
Open innovation is defined as to utilize inside and outside knowledge with having the purpose of
promoting internal innovation, linking outside innovation to inside, and broaden the market.
Thus, depending on the open innovation ability of entrepreneur, entrepreneurial company is
intended to be displayed different performance and growth of the company. Open innovation is
composed of Inventive Capacity, Absorptive Capacity, Transformative Capacity, Connective
Capacity, Innovation Capacity and Descriptive Capacity.
Therefore, in this study we investigated the relationship between entrepreneurs of open innovation
ability and corporate growth.

Keywords: open innovation, entrepreneur, innovation, open innovation ability

Study on the establishment of start-up marketing strategy
through social network analysis
Byoung-Kug Kim*, ChoongJae Im**
*

Professor, Entrepreneurship Education Center,
Keimyung University, South Korea;

**

Professor, Graduate School of Entrepreneurship, Keimyung University, South Korea;

Abstract
The success factor of start-up is based on the profitability, marketability, technology excellence,
but clear information on trends can provide important implications for the preliminary start-up
founders to prepare. Previous research about marketing strategies of start-up is based on most
research on traditional marketing techniques and study on language relevant information
analysis among humans in social communities was not found.
This study defines the language relevant information in social communities as degree keyword,
betweenness keyword, closeness keyword. We identify the nature of the relationship between
language based on the extracted language relevant information and propose to establish a useful
direction for marketing in start-up companies.
The methodology of this study will be applied to discover the business opportunities by finding
the useful information on trend analysis and marketing strategy establishment from start-ups to a
variety of businesses category.

The cases of open innovation in the Roman era
Jeong-Hwan Jeon* and Sung-Kyu Kim**

As a result of the open innovation dissemination, the necessity of open innovation is being
magnified in the theory of national innovation. Nevertheless, research on the relationship
between the open innovation and national innovation system is insufficient so far. Therefore,
this research aims to grasp the relationship between the open innovation and national innovation
system by analyzing the Roman era. We discovered and analyzed the case of Roman era such as
In-sourcing, Collaboration, Purchasing and Opening type among the several type of open
innovation. We expect that this research can help the establishment of future national innovation
policy.
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The Platform Business Model and Business Ecosystem
: Quality Management and Revenue Structures

Junic Kim1
Manchester Institute of Innovation Research, Manchester Business School,
University of Manchester, Manchester, United Kingdom

Abstract
A platform is a two-sided market. It is an environment established to allow multiple groups
such as suppliers and consumers to participate in order to exchange the values that each
group desires to obtain through fair transactions. On that account, it evolves through the
connection and interaction of platform participants, and it has the intention of being an
ecosystem of coexistence that can provide new values and benefits to all participants.
Therefore, building the business ecosystem is very important to stabilise the platform
business model successfully.
This research indicates how to complete the business ecosystem through the analysing the
quality management and revenue structure, which are core elements in the platform business
model having a distinct group of users on both sides. Through 21 strong case studies with 30
in-depth interviews and 2 strong focus group interviews, this research suggests the 12
different types of quality management and revenue structure strategies and triple helix
formation. These will serve as the conceptual framework to build the platform business
model ecosystem.

Keywords: platform business model, business ecosystem, quality management, and revenue
structure

PhD Candidate and Doctoral Researcher, Manchester Institute of Innovation Research, MBS Harold Hankins,
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Email: junic.kim@mbs.ac.uk
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1. Introduction

The term ‘Platform’ is referred by industrial managers and researchers in various
industries, especially in ICT business industries. The reasons are that platform strategy
creates value in various ways through the interactions between two or more different
affiliated users due to the ‘two-sided market’, and it is likely to continue to grow consistently
(Evans et al., 2006). It emerges as a new potent organisational strategy for innovation and
business transactions in a number of industries. Thus, the platform whose nature can be
characterized by these two keywords “two-sided market” and “network” has become the most
important keyword of today’s market that can also be called the network era built with
Internet and mobile network. That is to say, the platform is emerging as an essential element
in determining the competitiveness of corporate ecosystem. On this account, some people
began to define the platform as “the collection of solutions by the access channels or
interfaces related to the problems that the entities belonging to an ecosystem” in relation to
business ecosystem (Iansiti and Levien, 2004)
However after completing the two-sided market, most of the platform providers confront
strong problems to continue their business in the market. The reasons are that in order to
stabilise the platform business model successfully, building the business ecosystem is very
crucial. In today’s business world, the competition over business ecosystem is fiercer than
ever. The complexity of goods and services is on the rise. Also, the network effect between
producers and consumers is growing. As a result, the competitive landscape is moving toward
competition between corporate ecosystems from competition between corporations. Network
effect refers to a phenomenon that the more suppliers who supply a particular product, the
more valuable this particular product is to each consumer and also that the more consumers
who use a particular product, the more valuable this particular product is to each supplier.
When a network effect is present, the collective competitiveness of all companies
participating in the supply of relevant products is more important than the competitiveness of
each individual company.
Therefore, after choosing the platform business, building two-sided market, and igniting
the network effect, business ecosystem based on platform business shall be lastly completed.
According to the Oxford Dictionary, ecosystem is ‘a biological community of interacting

organisms and their physical environment.’ In other words, it is the ‘ecosystem’ of organisms
living in the same place and interacting with others while establishing the independent system.
As such a concept of the ecosystem was applied to various fields; the term of business
ecosystem was created (Moore, 1993). Moore (1993) defined the business ecosystem as the
network of interdependent existences when economic subjects configure the self-conscious
groups where their managerial activities of business ecosystem largely depend on the destiny
of the entire group. Iansiti and Levien (2004) defined the business ecosystem as the network
of companies influencing on the provision of value for each individual company and also
influenced by them such as suppliers and producers of the related products and services,
technical suppliers, distributors, and outsourcing companies. Peltoniemi (2006) defined the
business ecosystem as the heuristic group that many of the behaviours maintain the
interdependent connection and take an interdependent attitude for survival and domination in
the market. At last, business ecosystem is a system that platform providers, value suppliers,
and consumers interact with one another through the means of platform (Simon and Joel,
2011).
Therefore, platform will fail if participants do not continuously support it even if it has
already been established in the market. And, it is needed to establish business ecosystem for
win-win of all the participants in platform business by building profit models and continuous
quality management, which are core elements of the platform business model having a
distinct groups of users on both sides. Apple has succeeded to establish ecosystem platform
through iTunes and AppStore, and Amazon has successfully established ecosystem platform
in the field of book sales. In addition, eBay has successfully established ecosystem platform
in the field of open market platform. Therefore, they were able to continuously grow and
expand with leadership in the market. In other words, establishment of business ecosystem is
the most important stage for making platform business stable in order for the platform to
continuously grow and expand. Therefore, platform providers shall (1) manage the quality of
platform considering whether to improve loyalty of participants or (2) how to deal with profit
models for participants and platform to grow at the same time. Therefore, this research is
designed to support the platform companies to complete the business ecosystem from the
two-sided market.

2. Literature Reviews

2.1. The importance of Platform Business Model
Platform business has become the leaders of various areas including open markets,
operating systems, social networks, and transaction systems. Evans and Schmalensee (2007)
pointed out that platforms have not only a definitive role in the ICT industry, but also in other
industries such as media, finance, and distribution. Gawer and Cusumano (2002), Cusumano
and Gawer (2002), Evans et al. (2006), Eisenmann et al. (2006), and Eisenmann et al. (2008)
also proposed strategies to utilise platforms to take the lead in industries. In particular, a new
research theory called Two-sided Markets has been introduced in industrial economics
(Rochet and Tirole, 2003; Caillaud and Jullien, 2003; Roson, 2005; Armstrong, 2006). The
platform also provides an essential, or ‘core’ function to an encompassing system of use. It is
the set of components and rules engaged in most user transactions (Boudreau and Hagiu,
2009). Components consist of hardware, software, and service modules, along with an
architecture used how they fit together (Henderson and Clark, 1990). Rules are employed to
manage platform participants’ activities (Baldwin and Woodard, 2009). And it needs
‘network effect’, which tend to radically strengthen advantages of platform itself as well as
participants (Evans et al., 2006). Also, a platform typically emerges in the context of modular
industries (Baldwin and Woodard, 2009) or industry ecosystems (Iansiti and Levien, 2004) in
order to generate revenue and to continue growth. Therefore, the platform has emerged as a
new, potent organisational strategy for innovation and business transactions in a number of
industries. For these reasons, platform innovation has become the best strategy by which to
achieve a sustainable revenue source, particularly in the ICT and mobile industries. Many
significant cases exist. Having adopted a platform business model, Apple, Amazon, Facebook,
Twitter and Google became the most wealthy technology corporates in the world. These
companies knew how and where their platforms were supplied to the market. Regardless of
the size of the companies, platform providers build a transaction place and provide various
contents and services, for personal computers, mobiles, tablet PCs, and other electronic
devices (Gawer and Cusumano, 2013).

2.2. Business Ecosystem
Business ecosystem is very important for the platform providers. Evans, Schmalensee,
and Hagju asserted that platforms in the ICT industry are at the centre of a business

ecosystem

(Evans et al., 2006), and after the construction of the business ecosystem,

innovation occurs on the platform. Gawer and Cusumano (2013) said that platform develop
the complementary innovations through the business ecosystem. Then, what is the business
ecosystem? According to Moore (1993), business ecosystem is that “an economic community
supported by a foundation of interacting organizations and individuals—the organisms of the
business world”. In other words, Moore provides a definition of a “competition ecosystem”;
the key logic of the business ecosystem is the study of the reciprocal relationships among
companies and the surrounding business environment, such as the biological environment
(Han et al., 2007). The ecological perspective does not view the economy as a machine; on
the contrary, it argues that the market economy is best understood as a living, evolving
ecosystem (Rothschild, 2004). The notion of the ecosystem, emerging from the biological
concept, began to be adopted in the disciplines of Business and Social Sciences fields in the
1980s (Kilduff and Tsai, 2003; Schwab et al., 2007) and it emerged as a key business concept
for startups and venture companies in particular. According to Townsend (2009), “business
ecology” is the relationship between a business and its environment. The crucial goal of
business ecology is consistency through the ecological synchronisation and business
combination under the sites that it uses and affects (Townsend, 2006). In a business
ecosystem, companies occupy the correct position, just as ecological species do within a
natural ecosystem, and various stakeholders of the ecosystem evolve and then tend to align
themselves (Gobble, 2014). From the literature review in this study, especially I found that
business ecosystem is core strategy to do successful business for platform providers which
completed two-sided market model, although revenue structure (Nachira et al., 2007; Teece,
2010; Amit et al., 2012) and quality management (Riedl et al., 2009; Boudreau and Hagiu,
2009; Hagiu, 2009) are crucial factors to build and retain the business ecosystem. Firms seek
to adopt a platform business model in order to encourage continuous innovative development
of complementary products.

2.3. Literature Gaps
1. Majority of the studies on platform business have tended to focus on building the
two-sided or multi-sided markets, not business ecosystem after building two-sided
market.
2. A lack of platform studies has focussed on the revenue structure and quality
management in the platform business model and its business ecosystem

3. Methodology

This study selected case studies as a detailed research strategy, which includes
documentation, archival records, observations and in-depth interviews with subjects who are
familiar with the strategy of the case study company, such as industry experts, corporate
managers and consultants. There are two main reasons for choosing the case study as the
main research methodology: (1) the research aim, and (2) the volume of research data.
According to Yin (2009), a case study is a research method used to investigate real-life and
contemporary events using multiple data sources. Hartley (2004), states that the aim of a case
study is to provide an analysis of the context and processes that illuminate the theoretical
issues that are being studied. In addition, the appropriateness of adopting a case study
approach depends on the nature of the research, which is derived from the research problem
and the objective (Ghauri and Grønhaug, 2005). As the aim of this study is to obtain a deeper
understanding of the quality management and revenue structures of platform business to build
the business ecosystem, it was felt that the case study research methodology would be
valuable as it would provide more than simple explanations. Furthermore, because this
research covers a large number of variables and different aspects of a business phenomenon,
case study research is valuable in developing and refining the research concept (Cavaye,
1996). Hartley (2004) indicates that the case study methodology is particularly appropriate
for research questions that require a detailed understanding of organisational processes in
business because of the rich data collected in that context. This research provides rich details
of the impacts platform business has had on the industry. To deal with the research purposes,
a case study of the platform-based ICT firms as well as the relevant institutions and
organisations hase been chosen.

3.1. Research Questions
The aim is to explore the complicated factors surrounding the central phenomenon and
propose various points of view perspectives or meanings that research participants and
companies hold. In qualitative research, the intent is to explore the complex set of factors
surrounding the central phenomenon and present the varied perspectives or meanings that
research participants have. That is, in this thesis, I present the research questions
corresponding with the emerging qualitative methodology, as a general issue in order to not
limit the research inquiry (Creswell, 2013). Each central question involves associated subquestions, which enable to become specific questions used during case study research.
Huberman and Miles (2002) recommend that researchers write no more than a dozen
qualitative research questions including both central and sub-questions (Table 1).

<Table 1> A central research question and sub-research questions
Central Question
How to complete the business ecosystem through analysing the quality management and
revenue structure?
Sub-Question 1
How to design the quality valuation basis and control the quality management of the platform
business model?
Sub-Question 2
How are revenue structures composed in the platform business model and how to design the
revenue model?

3.2. Theoretical Propositions
Research theoretical propositions let a researcher understand what data to focus on and
which to ignore. Furthermore, theoretical propositions configure the overall framework of the
entire case study and influence to derive the explanation as an alternative. Thus theoretical
propositions explain the cause-and-effect relationship and answer the questions of ‘how’ and
‘why’, thus leading the overall direction of case analysis studies. Therefore, propositions
were derived in this study according to the above central question and each of the subquestions before proceeding with the case. This study is based on the theoretical propositions
(see Table 2) under the aforementioned research questions.

<Table 2> A central proposition and sub-propositions
Central Proposition
According to the unique nature of platform business model and business ecosystem, the
quality management and revenue structure are crucial factors to build the business ecosystem.
Sub-Proposition 1
The quality valuation basis might consist of regulation time and quality certification.
Sub-Proposition 2
According to unique nature of the two-sided market, there might be three different types of
revenue strategy in platform business model (see Figure 1).
<Figure 1> Three types of revenue model in platform business model, according to the direction
of revenue streams.

4. Research Design: Multiple-Case Study

This study aims to conduct an analysis by using multiple-case design among various
types of case studies. It includes two or more cases in the same research with multiple-case
design. Multiple case design is on the rise in the recent years (Yin, 2009). The reason for
selecting multiple-case design rather than single-case design is that multiple-case design is
generally regarded as a more persuasive and elaborate case design than single-case design
(Herriott and Firestone, 1983). In particular, the logic of replication occurred in multiple-case
design is similar to the one of multiple experiment (Herson and Barlow, 1976) ; thus, it can
evolve into an even more solid research. This study was conducted as shown in Figure 2
pursuant to the method of multiple-case design proposed by Yin (2009). As the first step of
this study, a theory was developed. The cases were selected and the data were collected in the
following step of this study. Then, the reports for each case study were created while
performing the case studies. This study aimed to deduct a comprehensive conclusion after
comparing all the cases. During this process hereof, the theory was being constantly modified.
The policy implementation measures were derived before the comprehensive case study was
reported. Lastly, the comprehensive report of the case study was created.

<Figure 2> Case Study Method

Source: Yin (2009)

4.1. Data Collection and Analysis
The selection of a sample in a qualitative research is implemented with the intentional
and premeditated method known as ‘purposive sampling’. The purpose of selecting a
particular research unit is to secure data collection unit that has the highest relevancy with a
research theme and also that can provide a rich set of data. In this study, the data collection
was performed through the snowball sampling method that selected new data collection unit
derived from those already-chosen data collection units. All the data are new in this research.
I used documentation and archival records to gather the secondary data and conduct the
interviews and focus group interview with industrial managers and business experts from
August 2014 to January 2015 in order to gather the primary data. Since the focus of this
thesis is on the value chain and platform business strategy with the dynamic approach, I
employ a multiple-case approach.
In particular, this study aims to reduce failure by presenting the right guidance to
platform companies that are required to build the business ecosystem successfully. Also, this
study aims to make public that it will be possible to continue platform business sustainably.
In particular, this study analysed platforms from numerous fields. Just to name a few, this
study analysed market platforms from companies such as eBay, Google Play, KT App Store,
Hyundai Home Shopping and Apple App Store; service platforms from companies such as
Samsung Wallet, Daum Map, Nintendo game console, SKT T-Phone, Amazon Kindle, Dell
PC, Quirky, Yahoo Answers, Microsoft (Windows and MS Office) and Naver Webtoon;
advertising platforms from companies such as Samsung AdHub and Google AdWords; and
SNS platforms such as Instagram platform, RecordFarm, YouTube and Blogger. Moreover,
the validity of this study was enhanced through in-depth interviews with the corresponding
industry experts.
In order to analyse 21 strong case studies, the 60-minute recorded interview was
conducted with 30 interviewees. This study also conducted the focus group interviews twice.
As for the interview, this study conducted the semi-structured interview in order to comprise
various thoughts and opinions of interviewees as much as possible within the research theme.
In particular, the interviewees were placed in Phase 1 and Phase 2 with 15 interviewees in
each phase for the 30-minute interview. Moreover, the focus group interview was conducted
when each phase ended. Thus, the data were analysed in the intervals. Also, the participants

of focus group interview were asked to evaluate the interview and share their opinions. This
was the strategy leveraged to complement the weaknesses of interview data (see figure 4)
proposed by Yin (2009). The purposes thereof were to minimise bias and prevent data loss
and also to analyse the data more elaborately through triangulation.
For the first focus group interview, a total of 12 participants were sub-divided into the
following four groups: MNE, SME, Research Centre and Venture Capital, each of which had
the three participants. For the second focus group interview, its purpose was to review the
primary analysis data for the last time based on the secondary data, the interview results with
the 30 interviewees and the first focus group interviews. The participants were sub-divided
into the two groups: industry and academia. The second focus group interview was conducted
based on the outcomes of the first focus group interview. Especially, the four participants of
the second focus group interview had a Ph. D. degree (two from Industry and two from
Academia) in order to make the outcomes of this study more robust.

< Figure 3> Two-Step Data Collection Strategy

4.2. Conceptual Framework
Conceptual framework based on logic model is very useful for research investigation
related to evaluation and is emphasised with importance of it (Mulroy and Lauber, 2004).
Conceptual framework is a heuristic frame of the cause-and-effect relationship that is
described in the logical relationship of the concept used when identifying or explaining the
conditions or objects or the concept itself and hence creates complicated connection of cases.
Cases tend to repeat the pattern of ‘cause-result-cause-result’. This makes dependent
variables in the beginning phase as independent variables in the next stage (Rog and Huebner,
1992; Bickman and Peterson, 1990; Peterson and Bickman, 1992). In addition, when
conceptual framework is cooperatively developed, advantages of conceptual framework can
be maximised. Cooperative development of conceptual framework indicates that program
logic model is to be specified through the evaluation of people applying the program and also
evaluator (Nesman et al., 2007). This procedure will support for a group to clearly specify the
mission and goal and explain how an order of planned behaviours influences on achievement
of goals. Hereupon, this was maximised through focus-group interviews in this study.

<Figure 4> Platform Business Model and Business Ecosystem Conceptual Framework

5. Findings

5.1 Platform Quality Management
It is needed to increase the number of participants so that the network effect is to be
improved to create powerful platform. For this, it is required to attract more of participants
depending on the each type of platform business models in order to critical mass and
promoting to use the platform. The issue is that merely increasing the number of participants
might cause an increase in the number of unwanted type of participants or opportunistic
behaviours of participants that end up degrading the quality of platforms. This is the market
for ‘lemons’ (Akerlof, 1970) 2 . Therefore, if the quality of the platform is degraded,
participants of the platform might be disappointed and end up leaving it. Hereupon, platform
business ends up failing even if the two-sided market has already been established, and
critical mass was reached. Especially, platform business establishing supply side and demand
side by participant has a high chance to face the market for ‘lemons’. Thus, platform business
is required to counteract the effects of quality uncertainty.
‘Lemon problem’ is easily confirmed in YouTube as the most representative platform
business. YouTube, the biggest worldwide video sharing website, is always exposed to the
risk of degraded quality. According to the official website of YouTube 3 , there are about
thousand million users that invest hundreds of millions of hours just to watch video clips
from YouTube every day and hence producing billions of views. In addition, 300-hours of
video clips are being uploaded per minute, and the time of users watching the video has been
increased by 50% compared to the previous year. Among this massive amount of contents,
there might be contents that are inappropriate to watch due to an issue of violating the
copyrights, excessive violence, or lewd scenes. If failing to filter them out correctly, users
and advertisers will end up leaving. Hereupon, YouTube has been trying to solve an issue of
degraded quality of platform after initiating to provide the service in 2005.

“The market of lemons relates quality and uncertainty which are institutions of the business market” Akerlof,
G. A. (1970) The market for" lemons": Quality uncertainty and the market mechanism. The quarterly journal of
economics, 488-500.
3
https://support.google.com/youtube/answer/2797370?hl=en-GB
2

There are two core issues of quality management of YouTube. First of all, it is a selffiltering. YouTube has developed the innovative copyright protecting system named ‘Content
ID4’ that can automatically detect illegal video clips that violated copyright. As for operating
principles, it uses the unique sound and video signal patterns, in other words; video
fingerprint, for all the video clips just like how the criminals are caught by fingerprint
investigation. Hereupon, when the video files which a person with copyright wants to protect
are uploaded, YouTube detects the video fingerprint and save it on the database 5. In addition,
YouTube filters when the video clips that fingerprint is turned out to be identical, in other
words, YouTube filters video clips that violate the copyright by contrasting with video
fingerprints uploaded by users on YouTube. Secondly, it is when users filter them directly.
Users are able to press flag button when they see the contents that are inappropriate in
particular age groups, repellent, or violate copyright reporting them to YouTube. Video clips
reported much hereof are reviewed and blocked 6. Such a self-quality management tends to
provide reliability to platform participants, and YouTube is now the biggest media channel in
the world after being established 10 years ago. In other words, ‘trust’ is the most important
element to solve lemon problem (Akerlof, 1970). This phenomenon is happened not only for
YouTube but also for other platform services in common. About 21 cases in this study also
figure out the ‘lemon problem’ by providing the ‘trust’ to platform users in both supply and
demand sides.
Therefore, it is a required strategy for managing the qualities of platform for providing
‘trust’ to participants in order for platform to grow continuously. Hereupon, ‘platform
regulation (Boudreau and Hagiu, 2009)’ as to whether to review ‘ex ante’ or ‘ex post’ of
platform and ‘platform quality certification(Hagiu, 2009)’ from the harder certification that
limits the participation if particular criterion is not met, or softer certification that consumers
select are important for platform quality management.

5.1.1. Platform Regulation: Time
Boudreau and Hagiu (2009) emphasised the regulation in the platform, in other words,
‘platform regulation’ was needed for the platform quality management. They insisted that
https://support.google.com/youtube/answer/2797370?hl=en-GB
http://www.wsj.com/articles/SB118161295626932114
6
https://www.youtube.com/yt/copyright/en-GB/
4
5

platform regulation is divided into the case when managing the control and adjustment of
behaviours after the advancement as well as whether platform makes advancement at ‘ex
ante’ or ‘ex post’ depending on the time for managing platform regulation. As for App
Store from Apple, it is possible to register proved applications after internally reviewing
them through quality regulation in advance 7. On the other hand, as for Google Play as a
competitor in the mobile application store, when an application is developed and
registered by a developer, the relevant application is firstly registered in Google Play
evaluating the activities or products that have an issue of copyright after participating in
the platform in the future for follow-up management

5.1.2. Platform Quality Certification: Certification Strength
Hagiu (2009) tried to solve the quality issue with ‘quality certification’ in the platform. He
suggested ‘hard’ and ‘soft’ methods. ‘Hard’ method is to limit the advancement of
platform or activities if a certain criterion is not met, and ‘soft’ method is to provide
information of satisfaction on the products or reliability evaluation making consumers
select them. As for Hyundai Home shopping platform, they manage the level of products
to be supplied or characteristics of participants by harder certification regarding if sellers
have enough stock prior to participating in homes hopping platform, how their previous
users’ preference was, or if they are competitive in the current market. On the other hand,
RecordFarm, the social-audio platform, is proceeding the management with softer
certification that evaluates the audios freely uploaded by users and provides the score of
them.

Therefore, it is possible to prevent the quality from being degraded through 2 x 2 matrix
comprised of ‘Hard-Ex Ante’, ‘Soft-Ex Ante’, ‘Hard-Ex Pos,,’ and ‘Soft-Ex Post’ by solving
the issue of ‘the market for lemons’ that platform might face (see figure 5). Only one of them
can be used according to the situations of platform. However, it is still possible to use them in
combination.

7

Average iOS App Store review times have been within a range of 5-10 days (http://appreviewtimes.com)

<Figure 5> Platform Quality Management

Source: Author’s Elaboration based on Hagiu (2007) and Boudreau and Hagiu (2009)

5.2 Revenue Structure
Final goal is to produce profit in any types of business. Platform business is not an
exception. Even if the platform is developed and grown, platform business cannot be
maintained if profit is not stably produced. Therefore, “The platform leader must create
economic incentives for ecosystem members”(Gawer et al., 2012). However, since the
growth of platform might be slowed down when creating profits, it is an important but
difficult issue to design the profit model from the platform strategy. When setting the price,
participants’ willingness to pay or expenses of the companies are the core element for
platforms to grow.
For this, firstly the platform business holders need to determine who is the money-side
and subsidy-side in the platform business (Eisenmann et al., 2006). For this, how much each
of the user groups is sensitive with price sensitivity is considered. Money-side comprises
platform participants paying for the service and hence is a group that has relatively low price
elasticity. On the other hand, subsidy-side comprises users benefited from the platform and
hence is a group that has relatively high price elasticity. The reason why the money-side and

subsidy-side are important is how they create different indirect network effect, in other words,
cross-side network effect. If platform providers are attractive enough to subsidy-side, moneyside tends to have a willingness to pay for their access; in this case, cross-side network effect
occurs. This is the same in case of vice versa. As there are more of money-sides, subsidy-side
tends to be attracted more in platform. Therefore, they more likely participate in it. Therefore,
platform companies design the price structure imposed to members and hence make the entire
business ecosystem grow continuously while producing profits on their own.
As for money-side, there are three categories. First one is the supply-side. eBay or
Nintendo is the representative example of it. As for eBay or Nintendo, demand-side cannot
produce profits, and the price sensitivity from supply-side is different. Therefore, money-side
in eBay that is supply-side is the seller, and money-side in Nintendo that is demand-side is
the purchaser. Most of the purchasers are individuals who pay for the products or services
from the supply-side. Therefore, they tend to be very sensitive with additional prices to be
paid to platform providers, while sellers are mostly companies and are less sensitive to make
an additional payment since they produce profits by selling services or products. Efficiency is
created by trading the products or services in the platform. However, supply-side is less
sensitive in terms of additional payments on them than demand-side. If imposing
commissions on both the sides, only supply-side will participate in it, while demand-side will
not. Therefore, balance will eventually be broken by stopping the trade in the platform. Here,
demand-side is subsidy-side.
Second one is the demand-side. MS Windows, the PC operation system, is the
representative example. As for MS Windows, profit is created not by supply-side but by
demand-side that is PC purchasers unlike the first case. If the number of programs is small,
PC purchasers tend not to see the value for using MS Windows, and the entire platform will
be degraded. Therefore, it is important to acquire various programs and software more than
anything else to pre-occupy dominating position at market in the beginning. For this, related
programs were acquired by providing SDK and development tool kits of MS Windows to
developers for free and also PC purchasers as a subsidy-side based on them. Here, supplyside is subsidy-side.
Lastly, it is external-side. Companies or individuals paying for the expenses instead of
supply-side or demand-side are called as external-side(sponsors), and according to
Casadesus‐Masanell and Zhu (2013), the models deriving profit from them are sponsor-based

business model. This model is appropriate when the competition is keen, or to platform
providers when both supply side and demand side have high price elasticity. Especially, this
model is used when the competition is keen, or for the platform business where supply-side
and demand-side are mostly configured by individuals. As for representative examples, there
are free applications from KT App Store or Facebook. As for KT App Store, both free
application developer (supply side) and end-user (demand side) become subsidy-side, and
advertisers are of a money-side that pay for the advertisement in exchange for using
platforms and services. Similarly, as for Facebook, SNS users are of subsidy-side, and
advertisers are of money-side that provide the advertisement to Facebook and pay for them.

<Figure 6> Pricing Structure Strategies
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Therefore, it is important to determine the money-side and subsidy-side depending on the
price elasticity maintain the balance on both the sides and improve the trade from the
platforms. Especially, economic efficiency is created when the cross-network effect is
internally applied to the platform in the platform business. Therefore, platform business
providers are in need of setting the price structure optimised in customer groups in both the
sides and promote the trade. Therefore, establishing the profit structure model is an important
strategy for building and promoting the virtuous cycle of business ecosystem.

6. Conclusions

For successful platform business model, it is a core procedure to manage quality of
platform through platform quality management and complete the business ecosystem by
improving the profit structure through revenue structure. Through this study with 21 case
studies, in order to build the successful business ecosystem, it is found that platform
companies need to manage the platform quality and make revenue models to distribute the
profits with stakeholders in the platform. In particular, on the basis of their business
characteristics, they maintain their business ecosystem with 12 different strategies, and they
are likely to choose more than one according to their service. Therefore, how to select
participants for platform business ecosystem, how to promote activities and improve loyalty
of participants, and how to create revenue structure to make platform and participants grow
together need to be considered.
First, it is required to control the platform depending on the ‘time’ and ‘regulation’
through the platform quality management and solve lemon problems that can occur in the
platform business due to imbalance of information for acquiring reliability of participants.
Therefore, this study has completed 2 × 2 matrix based on ‘Platform Regulation (Boudreau
and Hagiu, 2009)’ ‘Platform Quality Certification (Hagiu, 2009)’ and analysed how it was
needed to proceed quality management appropriate for each of the platform businesses.
Platform providers are in need of confirming whether to manage the adjustment and control
in priority on the ‘ex ante’ or on the ‘ex post’ and determine whether to develop ‘hard’
regulation for controlling the advancement of platforms or activities if the certain level of
criteria are not met or the ‘soft’ regulation that consumers are in charge of controlling.
Then, revenue structure in the platform business is important. Hereupon, this study was
intended to establish profit structure in the platform through ‘Money-side and Subsidy-side’
suggested by Eisenmann et al. (2006). Two-sided markets tend to have money-side and
subsidy-side co-exist according to the characteristics. Therefore, it is needed to separate
‘money-side’ users imposing the service usage fee when it is needed to establish revenue
structure for acquiring the profit model in the platform and ‘subsidy-side’ users contributing
to improve the platform value. Hereupon, this study has classified the group with relatively
low price elasticity into money-side and the ones with higher price relativity into subsidy-side

and suggested three major strategies. First one is when the money-side is supply-side. In this
case, subsidy-side becomes the demand-side. eBay, Google Play, KT App Store, Hyundai
Home Shopping, Apple App Store, Nintendo Game console, Amazon Kindle, Samsung
AdHub, Google AdWords, Samsung Wallet and Quirky are the representative examples of it.
Second strategy is when money-side is supply-side. In this case, subsidy-side becomes supply
side. MS Windows, MS Office and Dell PC are the examples of the second strategy. Third
strategy is when money-side is not from supply-side or subsidy-side but from the externa-side
(sponsor) just like the sponsor-based business model. In this case, both supply-side and
demand-side become subsidy-side. Daum Map, SKT T-Phone, Yahoo Answers, Naver
Webtoon, Instagram platform, RecordFarm, YouTube, Blogger and Android’s free
application are the representative examples.
This study well understands how platform providers which completed two-sided market
complete the business ecosystem through analysing the quality management and revenue
structure. Especially through 21 strong case studies with 30 in-depth interviews and two
strong focus group interviews. This research suggests the 12 different types of quality
management and revenue structure strategies (see figure 7 and 8). And these will serve as the
conceptual framework to build the platform business model ecosystem. This study is
expected to be a crucial guidance to platform business companies that will build the business
ecosystem how to design the quality valuation basis and control the quality management of
the platform business mode as well as how revenue structures are composed in the platform
business model and how to design their revenue model.

<Figure 7> 12 Different Types of Quality Management and Revenue Structure Strategies
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<Figure 8> Schematic Representation of the Triple Helix Formation for Business Ecosystem
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Abstract …

Recent IoT, wearable, virtual reality, 3D printer market and technology trends, such as
hardware-based intelligent robots are pouring out with positive prospects alongside the
growth of the mobile market. Fifth generation communication and state of the art technology
provides new opportunities for startup ventures by lowering the bar for production that was
only possible with industry scale R&D, personnel, and manufacturing plants. The
introduction of open source hardware and 3D printers offers huge advantages for hardware
startups by cutting production costs and time and generating specialized hardware
accelerators. These factors allow for business to increase efficiency, utilize two-sided market
for consumers and producers, and enter a platform ecosystem that aims to lower costs and
spur value creation. This study analyzes factors that amplify the Open Innovation effect in the
context of hardware startups and platform systems. Ultimately, this study will become the

bases for an innovative business model that addresses problems of imbalance between
increasing R&D investment and price competition.

Key words: Hardware Startup, Platform System, Open Innovation, Business Innovation Model

1. Introduction

In recent days, the competition among products that are based on new technology and
price competitive have become more severe. Hence, companies are burdened with increasing
investment costs and ever decreasing product life spans. In attempts to relieve themselves of
this burden, companies have adopted strategic business models and open innovation. This
liberalization of technology innovation in research, development, and commercialization
have been applied in the innovative process, reducing the costs of innovation and maximizing
value added (Kim, 2014). In other words, in the past companies have benefitted from a closed
and vertical innovation. However, due to recent developments in knowledge mobility and
exchange, utilizing resources only within the company have become inefficient. The
prospects of the internet, formation of venture capital markets, and broad cooperation with
external suppliers have made it impossible for companies to solely rely on traditional means
of innovation (Chesbroughh, 2003). Due to globalization of IT technologies and innovations,
these movements are becoming more active.
So far, IT innovation companies so far have largely referred to themselves as software
companies. In particular, because services provided by software startups can be accessed
anywhere via the internet, they successfully formed a single market. However, this saturated
market is becoming a red ocean due to a large number of companies that provide similar
services. On the other side, hardware startups create manufacturing-related jobs and increase
the value of related industries. In terms of R&D, hardware companies contribute to the
national economy and is becoming a blue ocean.
In the past, a certain scale of R&D personnel and manufacturing facilities were required
to compete in the hardware business. However, 5th generation communication technology and
recent inventions are providing hardware based startups a new opportunity. With the
introduction of open source hardware and 3D printers, manufacturing costs and production
time have decreased significantly. Hardware startups leads Open Innovation and will become
the bases for innovative business models.

This study will research factors that enhance the innovation effect and propose several
implications of domestic hardware startups, focusing on case studies of domestic and foreign
hardware startups. These case studies will become the bases for future strategic and
innovative business models that will reduce startup costs and provide high quality service
design.

2. Literature

2.1 Hardware Startup

2.1.1 Definition and Status of Hardware Startup
The name Startup signifies an economic organization that creates value in uncertain
environments and is synonymous to ‘ventures’, the more commonly term used domestically
(Kim, 2014).
Table 1: The Definition of startup

Rises(2011)

Steve,B(2012)

An organization of people formed to create new products and services in
extremely uncertain situations
A new temporary organization designed to explore possible business models
in their product development and market research stage to replicate or expand

Table 2: The various Definition of vanture

USA

Despite high risks, a new enterprise founded on idea or new technology that if successful
generates immense profits
According to ‘Temporary Measures Law on the Promotion of SME creative business

Japan

activities’, an SME whose R&D investment ratio is greater than 3% of total sales, less than
five years after startup

OECD

“A company whose R&D is highly concentrated” or “a company in which technology
innovation or technological superiority is paramount”

Source : Kim(2013)

Software startups, which represent the majority of startups, have great advantage in terms
of flexibility. Software engineers via programing could realize their ideas comparatively
easily. In contrast, it is difficult for hardware startups to see the final product before its
production and to change the product once made. The costs of making a prototype is more

expensive, and also it is more difficult to manage inventory, A/S, and delivery. For these
reasons, hardware based startups have had difficulty finding investors. However these
burdens have been relieved or overcome by alternative means such as crowdfunding and
venture capital. In addition, crowdfunding has the advantage of connecting with potential
customers.
These days, Chinese and other major industrialized countries’ hardware startups are
growing fast in Silicon Valley. Hardware startups are overwhelming multinational companies
with creative ideas, mature products, and new marketing strategies. Several factors
contributed to the growth of hardware startups. 3D printing technology significantly lowered
market entrance costs. Accelerator programs help startups avoid earlier problems with open
source ecosystem, resource, and experience. With IoT and the advent of wearable devices,
the M&A market is also rapidly expanding, providing startups diverse exit strategies. After
the dot com bubble burst, US software startups exceled in global competition for venture
capital funding. However, after 2013, investment towards hardware startups increase by two
fold compared to the previous year and is reaching the level of investment towards software
startups. Whilst manufacturing employment in the United States is rapidly decreasing
because of the financial crisis and plants moving to China, in 2012, as hardware startups
gained momentum, employment in the manufacturing sector increase by 65 hundred thousand
and this impact is to be expected in other industries as well (Hong, 2014).
Amount Invested ($M)

Figure 1: USA HW & SW Startup Investment Trends (Source : KT Digieco, 2014)

China and other advanced developing countries are competing for better manufacturing
technology. With the advent of networked IT developments, new process technologies such
as 3D printers, and the absence of a dominant manufacturing country, manufacturing based
economies are gaining interest in high value products that fuse hardware and software (Lee,
2014). This background has propelled various national support measures such as the US’s

“State-of-the-art Manufacturing Methods Strategic Plan“, Germany’s “High-Tech Strategy
2020” and “Industrie 4.0”, and Japan’s “Japanese Industrial Revival Plan”. With even
China’s announcement of five key projects of the “2025 China Manufacturing”, hardware
startups are expected to take place globally.

2.1.2 The Technology Sector of Hardware Startups
Hardware startups have succeeded with innovative ideas, products, and marketing
strategies that overwhelmed even multinational companies. Recent notable hardware startups
are making a wide variety of products including smart watches, 3D printers, temperature
control devices and fire alarms, set-top boxes, game consoles, action camcorders, headphones,
controllers, and power strips (Hong, 2014).
3D printers and open source ecosystem are among other technology based factors that
lower the costs of hardware startups. 3D printing works by stacking levels on top of each
other. Similar to how a 2D printer works, by dispersing ink, a 3D printer prints a digital
version of the 3D product by stacking 2D cross-sections on top of each other. Subtractive
manufacturing entails cutting or shearing materials as means of production whereas additive
manufacturing entails layering cross-sections such as 3D printers (Oh, 2014). The blueprint
technology for 3D printers have been around for 30 years. However, due to patents and
extraordinarily high costs, the use of 3D printers have largely been limited to medical and
aerospace industries. One reason why this technology is starting to attract attention is the
expiration period of 3D printing technology patent. As the patent expired, prices fell, and
now even startups are easily able to afford and use 3D printers. Hence, with just an idea and a
blueprint, people could make whichever products at relatively low costs (Park, 2014). As the
3D printing technology patent expiration date nears, many products that mimic its function
are coming out, and 3D printing is becoming a general-purpose equipment as opposed to
strictly a manufacturing one (Lim, 2014). In 2014, Gartner 1 included 3D printing in his
presentation in at the World Economic Forum and as one of the top 10 products that will
come to dominate the IT trend. 3D printers have been used for medical purposes such as
producing a customized artificial skull. It has also been used in the entertainment sector as
well to create animation figures and even musical instruments. By reducing the trial and error
process, 3D printing minimizes input costs such as raw materials. But more important than
production and cost efficiency is that 3D printing may come to replace industry scale
1

http://www.gartner.com, “Gartner’s Top 10 Predictions for 2014 : Plan for a Disrupive, but Constructive, Future“

manufacturing and eventually the 20th century industrial paradigm. 3D printing produces
highly personalized products that better satisfy customers’ personality and needs, important
considerations that are now outweighing merely cheap costs (Oh, 2014). The initial costs for
designing a schematic required for hardware production has also reduced thanks to the open
source ecosystem. According to Wikipedia, open source refers to a software or open source
license that ensures the rights of hardware or software producers while allowing anyone to
view/ edit the original code. Recently, open source hardware is receiving attention as a new
innovative technology trend following open source software (Yu, 2013). Open source
hardware refers to the HW’s circuit configuration, materials list, blueprint of circuit board,
and other matters necessary for the production of the electronic device that are released to the
public. There is no patent license for the production fo the hardware, and all the resources
needed for the manufacturing of the product is public. Hence, startups and people utilize their
knowledge and ideas to produce new products at affordable prices (Industry Promotion
Agency, 2014). The reason why open source software and open content were able to be so
rapidly established and spread is that merely making the sources public makes possible for
replication. In other words, contents whose sources are revealed can be replicated and
distributed free of charge. However, since hardware has shape and form, even if its source is
public, there is a cost to replicating the product. Therefore, even people and companies that
advocate for open source hardware cannot realistically provide unlimited products for free.
Nonetheless, the essence of the product rests on the design, and hardware construction and
manufacturing processes can be digitally recorded and distributed. Consequently, the ultimate
goal is to share all information regarding open source hardware via open licensing and
communication among users. The core benefits of open source hardware are amplified as
more knowledge and ideas are shared. The purpose of open source hardware is to disclose the
source codes, design, and information in order to develop more innovative products (Yu,
2013).
Meanwhile, IoT and wearable devices are two technologies that are popular among
hardware startups. IoT is defined as a smart infrastructure based on communication
technology that connects objects to objects and people to objects and facilitates exchange of
information (Kang & Kim, 2014). According to BI Intelligence(2015), the IoT market, in
particular the B2G, B3B, and B2C markets are going to expand significantly at similar rates
simultaneously. Beginning with Cisco’s network gears and more recently Intel and
Qualcomm’s semiconductors are enthusiastically spreading IoT.

Various manufacturers

including Samsung Electronics and Apple are releasing blueprints and platforms for IoT

products. Companies such as Google and Amazon are leading the IoT market with internet
and cloud based platforms and diverse technologies and services. IoT combines embedded,
mobile, web technology on top of service for users. IoT also often requires the assistance of
previous generation industries. Since the development of IoT, various domains and services
sprouted, and the market is becoming more personalized and fragmented (Jung, 2015).

Source : Internet of Things Joint Interagency Plan (2014.5.8.)

Figure 2: Market Size and Characteristics of Internet of Things

2.2 The Definition of Platform System

There is no single definition of what a platform is. However, in general, a platform is a
comprehensive ecosystem that governs users, customers, venders, and partners in relation to
platforms and rules that connect company activities. (Korea Creative Economy Research
Network, 2015).
Eisenmann and Parker(2006) defined a platform as the union of component and rule. In
other words, a platform is constructed when software components become connected to rules
(Kim, 2014). These days, global companies such as Apple and Google lead the ICT
ecosystem with platform systems. In particular, platforms are more important in the ICT
industry than any other. Accordingly, the importance of platform research is becoming
widespread.

2.3 Open Innovation

2.3.1 Background and Definition of Open Innovation
According to Chesbrough(2003), the complexity of future technology is becoming more
and more convoluted, and as convergence technology becomes widespread, companies in

isolation are facing difficulty adjusting to the rapidly changing market.

As a response,

companies procured needed technology from outside and shared inside technology to develop
new services and products. This was presented as the background for Open Innovation. Open
Innovation refers to companies opening their innovation process including research,
development, and commercialization to utilize external resources (Jun, 2013).
The background for the emergence of Open Innovation is the diversification of knowledge
sources through the increase in capacity of research institutions in terms of knowledge
production, the development of venture business, the influx of qualified foreign works, and
the emergence of intermediary think tanks. The second background is the limitations of
proprietary technologies, the increase in workforce mobility, and the development of venture
capital. Third is the increase in technology development costs and reduced product cycle, a
sustainability problem that can be overcome with Open Innovation (Kim, 2011).
According to Dahalander(2010), technology purchase, joint research, commissioned
research, long-term support agreements, joint ventures, venture capital, acquisitions,
crowdsourcing, solutions collusion, user innovation, collective intelligence, M&A, technical
asset sales, technology sales, decentralization, public platforms, research consortiums, and
the like are all different types of Open Innovation.

2.3.2 Motivation of Open Innovation

Vrande et al(2009) conducted a survey on 605 SMEs based in Netherland and found
various factors that motivated open innovation. The findings are organized below in <Table
3>.
Table 3: Motivation of Open Innovation activities from Vrande et al.(2009)

Motivational

Contents

Effects
Control

Focus
Innovation
Process
Knowledge

An efficient organizational structure is necessary to control a company’s
complex processes and increased activities
It is necessary to focus on a company’s business activities to increase
appropriateness of core competencies
To innovate the processes and markets, integrate new technology, and
improve product development
Expand knowledge and secure inflow of expertise to a company

Cost

Enhance profitability and efficiency

Capacity

Compensate for the lack of capacity

Market
Utilization
Policy
Motivation

To adhere to current market position, develop new markets, and identify and
satisfy customer needs
Optimize employee talent, knowledge, and capacity
No reluctance towards adopting open innovation as company’s philosophy
Employee involvement in the innovative process increases motivation and
commitment

Source : Vrande et al.(2009)

<Table 4> shows factors that motivate open innovation based on above prior research (Jun,
2013).

Table 4: The Motivational Effects of Open Innovation activity

Motivational

Contents

Reference

Effects

Cost
Factors

Reduce

Perform Open Innovation to

Vrande et al.(2009)

development speed

shorten market entrance time and

Ahn et al.(2008)

and costs

reduce costs

Kim(2009)

Excavate new

Develop new products and services Vrande et al.(2009)

products and

for sales expansion. Discover new

Ahn et al.(2008)

services

products and services through

Kim(2009)

ventures, foreign enterprises and
joint development, M&A, and
licensing partnership
Knowledge Existing industries
Factors

Explore possible areas for

Chesbrough(2003)

enter maturation

sustainable growth of businesses

Vrande et al.(2009)

and enter new

and market expansion

Ahn et al.(2008)

business markets

Discover new products and

Kim(2009)

services through ventures, foreign
enterprises and joint development,
M&A, and licensing partnership
Cope with

Adapt to rapid market changes by

Vrande et al.(2009)

convergence

joint research and development

Ahn et al.(2008)

technology

with industry related organizations, Kim(2009)

Ex. electrical,

university research institutes, and

electronics + IT

overseas partnerships

Quantitative and

Joint research and development

qualitative

with industry related organizations, Ahn et al.(2008)

expansion of

university research institutes, and

professional and

overseas partnerships in order to

technical personnel

acquire knowledge

Lack of capacity to

Open innovation is necessary, for

Vrande et al.(2009)

sustain internal

no one industry could satisfy the

Ahn et al.(2008)

R&D

diverse capabilities that industries

Kim(2009)

Vrande et al.(2009)

Kim(2009)

need including abundant venture
resources and various knowledge

Institution
Factors

Consumer

Expand knowledge and identify/

Vrande et al.(2009)

participation in idea

satisfy consumer needs via

Ahn et al.(2008)

development is

communication and utilization of

Kim(2009)

perceived

collective intelligence and user

fundamental

innovation

Linkage

Reinforce linkage within value

Ahn et al.(2008)

reinforcement and

chain by joint development with

Kim(2009)

coexistence within

consumer oriented companies and

Value Chain

parts manufacturers

(Corporate
Customers, parts
manufacturers, etc.)

Market
Factors

Global

Securing foreign markets and

Ahn et al.(2008)

competitiveness

resources by utilizing foreign

Kim(2009)

Ex. To secure

companies, universities, and

overseas markets

research institutions

and positioning

Expansion of

Standardization and industry

Vrande et al.(2009)

standardization and

dominance through joint

Ahn et al.(2008)

industry dominance

development with related

Kim(2009)

organizations and business in the
industry

2.3.3 Impediments to Open Innovation
Vrande et al. (2009) conducted a survey on 605 SMEs based in Netherland about
impediments to open innovation. The results are sown in <Table 5> below. The most
impeding factors in pursuing open innovation are communication problems, partnership
issues, imbalance between innovative and day-to-day work, and company culture/
atmosphere (Jun, 2013).

Table 5: Impediments of Open Innovation

Impediments
Administration
Finance
Knowledge

Marketing

Organization/Culture
Resources
IPR
Quality of Partners

Contents
Bureaucratic, administrative burden, restrictions of the law
Securing financial resources
Lack of technical/ legal/ administrative knowledge and qualified
personnel
Lack of marketing knowledge and familiarity of the market,
problems relating to marketing products
Balance between innovation and day-to-day work, communication
problems, problems with signed partnerships
High costs of innovation and time consumption
Ownership issues of innovative developments, rights of other
companies that collaborated in the development process
Partners’ lack of competence, missing deadlines

Adoption

Inaccurate judgements about customer needs

Demand

Too specific customer needs, innovation does not fit the market

Competences
Commitment
Idea Management

Lack of knowledge and proficiency of employees, low labor
flexibility
Lack of dedicated staff, resistance to change
Plentiful ideas but no administrative or management support

Source: Vrande et al.(2009)

According to previous studies by Kim (2011) and Cho (2012), impediments to domestic
adoption of open innovation can be organized into problems of time, costs, technology
cooperation, revenue-sharing, and patent and intellectual ownership.

3. Platform based hardware startup cases

3.1 Domestic startup cases

With the development of open source software/ hardware, cloud technology, and startup
platforms, entrepreneurs are able to focus solely on core competencies. Consequently, the 5
million dollar average startup cost in Silicon Valley in 2000 reduced to 0.1% at 5000 dollars
in 2011, entering the era of ‘light startup’. Among many platforms, this study will focus on
startup platforms. A startup platform standardizes the startup process, allowing for faster
product development and reducing startup costs and risks. Startup platforms makes ‘light
startups’ possible by allowing for entrepreneurs to focus solely on core competencies. At
various stages of a startup’s development, platforms provide resources, information, and
networks, creating a startup ecosystem and connecting startups to market demand, investors,
and relevant industries. A startup platform can be divided into innovation platforms and
market platforms (Korea Creative Economy Research Network, 2015).

Source : Korea Creative Economy Research Network, 2015

Figure 3: Entrepreneurial Business Platform

On the left side of <Figure 3> is the innovation platform which can be divided into various
types including business idea platform, prototype production platform, open innovation
platform, resource support platform, education and network platform, and technology transfer
platform.
First, Quirky is an idea platforms, more specifically a social product development platform
that helps people realize their ideas into products and services via community and
professional cooperation. Quirky prevents copy cats by ensuring a rapid process, and with
countless innovative products its main source of revenue is product sales revenue and
royalties. In order to increase participation, Quirky quantifies the participants influence and
distributes profits accordingly.
Second, Shapeways, Techshop, and Thingiverse are representative prototype production
platforms that help realize ideas into real products. Techshop is a US based open
manufacturing platform that offers 3D printers and other high tech equipment at affordable
prices. In addition, Techshop offers relevant education, consulting, and network among
members. Shapeways is another platform that realizes ideas into products using 3D printing
using various materials including plastic, ceramic, and metal. Customers can also exchange
3D printing products and design files at Shapeways. 3D Mon is a similar platform located in
Korea.
Third, INNOCENTIVE is an open innovation platform that matches companies with
professionals from various fields to solve technical problems companies are facing. For
instance, Exxon Mobil could not restore for 17 years environmental damages caused by the
sinking of an oil tanker. INNOCENTIVE was able to solve this problem in merely 3 months,
and John Davison, the person who proposed the solution, was awarded 20 thousand dollars.
DARPA, NASA, and DOE also holds state sponsored competitions, and the government
cooperates with NineSigma to provide open innovation service for domestic SMEs.
Fourth, Kick Starter is a representative crowdfunding platform. Kick Starter gathers funds
from the public for innovative ideas and has met or exceeded fundraising for 44% of the
projects. The public sector is also taking advantage of this increasing trend.
Fifth, education and networking platforms are emerging as incubating and accelerating
platforms. Y Combinator is one of these platforms that supports startups as their mentor and
with financial resources. Y Combinator selects 43 promising startups each year to work with,
and often praised as the best accelerator, has raised startups with network based core

competencies such as Drop Box and Air Bnb, increasing current value of these companies
1000 fold to 100 million dollars.
Finally, the last is technology transfer platforms such as the NTTC based in the US, IRC
based in Europe, and INSTI and Steinbeis Transfer Center based in Germany. Domestically,
there exists patented technology marketplace within the Korean Intellectual Property Office,
NTB within Korea Technology Transfer Center, and independent government funded
platforms. Yet2.com is the largest intellectual property market place and intermediary type
platform that sells proprietary technology owned by companies. Boeing, 3M, Toyota, and
NEC are among Yet2.com’s 500 member companies. Currently, the platform is strengthening
support for technology consumers.
On the right side of <Figure 3> is a market platform that secures a wide membership to
provide and maximize the network effect. Sellers use the platform to raise profits by selling
game and other apps at low prices. In the Value chain, an idea becomes distributed and
promoted. Since the distribution accounts for the vast majority of profits, market platforms
are that much more important. In the past, market development costs greatly exceeded
product development costs, but with app stores, Amazon, Alibaba, YouTube, Facebook, and
other distribution platforms, the global market entrance costs have exponentially reduced.
These market platforms lower transactions costs between the supplier and the consumer,
bringing greater distribution efficiency. Market platforms typically consist of both the
supplier and the consumer market, and as participants increase, the value of networks
increase exponentially. After securing the threshold number of participants, it is important
that the exchange between the two groups remain active by means of open sharing and M&A
to keep the market healthy. The value created through the network effect must be
redistributed fairly between platform participants in order for the platform to enter a virtuous
cycle. <Figure 4> shows representative global platform companies.

Source : Marshall Van Alstyne(2013)

Figure 4: Giant Market platform cases

3.2 Implications and Conclusions

As platform based hardware startups become more personalized and necessitate new
technology with little asset, open innovation is becoming indispensable.
According to Vrande et al.(2009), motivating factors of open innovation include efficient
control measures for complex systems, defined and focused core competence, market
innovation and fusion of new technology, expansion of knowledge, increase in profitability
and efficiency, managing insufficient capacity, developing new markets, identifying and
satisfying customer needs, using the best of employees’ talents, eliminating reluctance toward
adopting open innovation as company’s business philosophy, and having a positive mindset
towards employee involvement in the innovative process. Foreign platform based hardware
startups include all the aforementioned prerequisites and are the bases for strategic and
innovative business models
According to Jun (2013), motivating factors for domestic open innovation include
reduction in development seed and costs, discovery of new products and service, exploration
of new business opportunities and markets. Domestic platform based hardware startups that
include the aforementioned prerequisites are the bases for strategic and innovative business
models.
On the other hand, domestic platform based startups have overcome various impediments
that are organized by Kim(2011), Cho(2012), and Jun(2013). These cases provide empirical
insight into problems relating to time and costs, technology cooperation, profit distribution,
and patent ownership.

Platform based hardware startups fuse mobile and web technology on top of service for
users. In addition, hardware, network, platform, and service require the assistance of past but
relevant industries that tend to be completely different. The promotion of open innovation is
an opportunity for businesses to expand. For reasons stated above, stimulation of platform
based hardware startups is important, for open innovation is most extensive in this particular
business among many others.

Ⅳ. Limits and Challenges of Research
There is insufficient empirical research into platform based hardware startups. In particular,
it is difficult to determine the effects and influences of open innovation, inhibiting factors,
and content when researching technology innovation.
A study conducted abroad, Vrande et al. (2009) researched the trend and the extent by
which companies preferred open innovation. It also distinguished according to type and size
of industry in finding factors that motivated open innovation, and suggested to companies
possible directions for open innovation. However, there are only limited case studies and
empirical research for technology innovation compared to more traditional manufacturing
and service industries.
Future research need to analyze empirical cases of domestic open innovation trends and
motivating factors for technology innovation. These studies will stimulate platform based
hardware startups and become the bases for relevant policy suggestions.
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Abstract
This thesis researches the background for and significance of Fintech’s emergence while
exploring Fintech’s future development directions. Fintech uses IT technology to improve the
financial system, effectively merging finance and technology. However, Fintech’s uniqueness is
defined by its introduction of P2P (Peer to Peer) finance, or the democratization of finance
rather than its application of IT technology to finance – a feat that has been made previously. A
revolution in smart networks solved past financial problems arising from browsing and
transaction costs. Be it providing mobile payment and transfer services that bypass existing
financial institutions and P2P lending or crowdfunding intermediates collected investment funds
from microfinance, Fintech is dominating existing and newly created markets. By focusing on
mobile services amidst smart revolution and network innovation, Fintech is dismantling and
restructuring existing financial industries.
This study will analyze in the context of P2P financial network open innovation and in the
perspective of technology and business models Fintech’s cases by types such as payments,
transfers, lending, and investments. Finally, this study will focus the significance of the
innovation and convenience that Fintech is bringing and suggest policies that further assist the
restructuring of the financial system.
Keywords: fintech, network innovation, open innovation, finance industry, finance technology,
smart revolution, mobile revolution
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Abstract
In the 20th century, industries based on science and technology flourished, and consequently,
people highlighted the importance of technological innovation. In no time, people came to
regard the capacity of a firm’s R&D department as a determining factor of the firm’s
competence. However, technological revolutions arising from isolated R&D efforts reached
their limit towards the second half of the 20th century and such businesses faced stagnant
growth. In contrast, leading multinational companies such as Google, Facebook, Cisco, Intel,
MS, and Pfizer switched to an open innovation system whereby multinational companies merge
via M&A with ventures that develop innovative and revolutionary technology. Open innovation
helped these industries survive various crises.
Post 2009, domestic M&A trends have expanded, however, a vast majority of M&A are for
purposes of restructuring rather than transferring technology. As such, the market for technology
transfer is dormant. According to a mobile survey conducted on employees (CEOs, executive
officers, startup members, and venture capitalists), 59.1% said ‘establishing a corporate value
assessment system’, 43.0% said ‘expanding government M&A support policy’, 27.4% said
‘educating M&A professionals and intermediaries’ is necessary in order to foster a better
environment for M&A of ventures.
Therefore, this paper suggests the following to cater Korea’s corporate ecosystem towards open
innovation: establishing a specialized exchange organization to assist the merging of
conglomerate dominated markets and revolutionary technologies developed by ventures; making
policies to assist the elimination of transaction costs and the reaching of critical point at which
technology trade is at its maximum. This special exchange as part of the market must grow and
develop to become a part of the global market. This proposal will assist domestic corporations to
adopt open innovation.
Keywords: open innovation, technology market, market-technology combinated M&A

O2O Convergence trend and Gamification that stimulates open
innovation: Focused on crowd souring
1st Author Information, containing
the name: Kyung Ju Choi
affiliation and its position: Researcher of KCERN
Postal address : 3F Myungsun Building, 12, Nonhyeon-ro 28-gil,
Gangnam-gu, Seoul, 135-855, Korea
Tel) 010-2914-1995
Email : bgeicdi0413@gmail.com
2nd Author Information, containing
the name: Min Hwa Lee
affiliation and its position: Professor of KAIST
Postal address : 3F Myungsun Building, 12, Nonhyeon-ro 28-gil,
Gangnam-gu, Seoul, 135-855, Korea
Tel) 010-3791-4470
Email : mhleesr@gmail.com
Abstract
After internet is invented, the convergence of Offline and Online sphere generates O2O
environment that creates values. This environment fuels collective intelligence through game or
elements of gamefulness which increase the cases using collective intelligence as the drive to
innovate.
In the past, it was almost impossible to acquire innovation from the worldwide public before
internet is appeared. However, the internet made countless brains connected and this inspires the
environment that collective intelligence can be created. As some of organizations start to realize
that the revelation of collective intelligence can be stimulated and applied intentionally through
game or elements of gamefulness, the age of crowdsourcing is now open.
In fact, there is a case listed in ‘Nature Structural & Molecular Biology 2011’ which sixty
thousands of gamers solve the problems in 10 days that wasn’t solved for 10 years by several
scientists. We can see that several factors of gamefulness are applied in most of open innovation
platforms based on online sphere.
In this study, we predict how the future of crowdsourcing enhanced as the merge of O2O
becomes highly enhanced and plans for gamification that fits in expected crowdsourcing by
analyzing IoE(Internet of Everything), augmented reality, virtual reality, new recent
technologies that expedites the convergence of O2O, existing crowdsouring platforms and the
successful cases from the perspectives of gamification.
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Abstract
The Future of Innovation: Challenges, Complexity & Crossovers
Prof Phil Cooke, Center for Innovation, UC Bergen, Norway
Progress has been made of late on understanding that the core process of innovation is
'knowledge recombination'. This implies not a “closed” but an “open” perspective on how
innovation occurs. From an economic geography perspective, which is taken in this presentation,
this raises interesting issues for the economics of knowledge. First it makes the need to pay
serious attention to questions of 'proximity' imperative, suggesting not that knowledge is easily
appropriable for ('open') innovation but that it may be excessively difficult to identify because it
lies hidden in possibly neighbouring - but different - industries and firms. Thus, second, it
makes the notion of 'knowledge spillovers' problematic because the spillovers may come in
unrecognisable forms. Hence, third, this means that firms likely need more than usually
expected intermediation (including knowledge transfer services) to avoid market failures of
innovation. The complexity theory notion of 'transversality' has been advanced to capture the
'emergence' of novelty out of contexts of difference, unifying a solution to the three conceptual
problem-issues raised in the paper.
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1. Introduction
A new economic order based on globalization and localization processes has changed the
fundamental economic systems that caused in the global financial crisis in 2008 and the EU’s
sovereignty debt crisis in 2011. Particularly, the Finnish national economy was affected by the
reformation of the two global and regional economic crises in the beginning of the 2010s. This
resulted in a severe economic recession in the beginning of the 2010s. In fact, the suffering from
the economic recession started with the collapse of the former Soviet Union in the early 1990s,
which was one of the largest trade partners for Finland. However, Finnish economy recovered
rapidly in the end of 1990s since it found East Asian markets as substitutes. However, two
external economic crises in 2008 and 2011 influenced negatively that made the national
economy worse.
Finland has not recovered fully yet from the two external economic crises and led to the loss
of a significant part of nation’s economic base. Particularly, the structural crisis in the
manufacturing is widely reflected its economy and prospects It is extremely important to
understand that the present crisis is completely different from the recession in the 1990s. In fact,
the present crisis is even more difficult, because productivity growth has halted in an
unprecedented way. It is even worse that there is a lack of ideas to improve the situation because
achieving new economic growth requires exceptional efforts. (Holström et. Al. 2014)
In the Finnish economy, the electronics industry had played significant roles in generating
economic growth, new employment, value added etc. since the economic crisis in the 1990s. In
fact, the success of Nokia-led ICT cluster known as Technopolis Plc maintained favorable
economic growth for a long time. As a result, the budget surpluses were large and new
employment was created continuously. These conditions were able to generate an economic
structure in which wages rose rapidly and public spending grew faster than was desirable in term
of sustainable development.
In 2012, the electronics industry started to be collapsed along with Micro Soft’s merging
Nokia Mobile Phone. Since then, exports and output have declined sharply. At the same time,
the contraction of paper industry has continued and metal processing has suffered from low
prices in global markets. These factors caused a deterioration of profitability in manufacturing
sectors. Due to the structural problems and global economic conditions, there is no single and
fast way to recover from the crises and return to rapid economic growth so that a long term and

goal oriented approach is required. (Bouwman et. al, 2014)
In order to overcome such an economic recession as soon as possible, all economic actors
tried to reshape their organizations and adapted the processes of de-regulation and free
competition on the markets. Under this circumstance, a consensus on the new growth strategy
emerged, and the government and industry began to emphasize technology and innovation as the
basis of economic growth in the future As a result, the technology- and innovation-oriented
growth strategy was complemented by an emphasis on the new efficiency- and competitivenessoriented role of the government. With the severe economic crisis in the mid 1990s, the
technology- and innovation-oriented growth strategy was regarded as necessary for Finland to
implement because the Finnish economy was increasingly exposed to foreign competition. This
means that Finland could not compete with other advanced nations without having world-class
innovatory capacity, efficiency, and value-adding capacity. In the recent two crises in 2008 and
2011, the solution measures are not so different compared to the previous measures. Particularly,
the government can contribute to generating economic growth by improving general operating
conditions for business, promoting labor mobility, and supporting innovation activities based on
R & D. Moreover, it is important to improve the productivity of public services and to increase
the labor participation rate (MTI 1996; Schienstock and Hämäläinen 2001; Holström et. Al.
2014 ).
This paper focuses on growth strategies of Finnish economy as a whole and of Technopolis
Plc in particular which is the largest science park group in Finland. It also explores how
Technoplis Plc as an entity of private corporate could achieve high growth during the economic
crises and even expand rapidly on the global market although many private and public sectors
experienced weak economic performances in terms of output, new employment, and growth rate
in the same period. Additionally, it will also be analyzed whether such a high growth and
expansion could be sustainable in the future or not. It is also significant to be analyzed how its’
corporate governance is composed of and what are its strategies to grow and expand rapidly.
2. Theoretical debates
The internationalization process and its geographical expansion of economic activities of a firm
can be analyzed from two different perspectives (Benito, Petersen, & Welch, 2007): the
economic–strategic view, and behavioural, or process-oriented view. The economic approach
indicates that companies aim to achieve a balance between economic benefits and appropriate
degree of control that enables the company to control risk exposure and have strategic flexibility
when it comes to location and entry mode choices (Anderson & Gatignon, 1986). This stream of
literature consists of different approaches (Benito et al., 2007), but for the purpose of this case,
we will focus only on two of them. First, the resources-based view, suggesting that the choice of
foreign entry mode is driven by the specific resources a particular firm attains; second, the
eclectic paradigm by Dunning (1980; 1993).
The resources-based view (RBV) is built upon that firm’s competitive advantage is due to
firm-specific resources, which create unique value and reside in an effective organization.
Resources are defined by Barney (1991) as simultaneously valuable, rare, imperfectly imitable
and imperfectly substitutable. When firms go international, we might conclude that firms need

to utilize those resources and develop new resources to overcome inherent disadvantages in the
new environment. In other words, a firm’s successful international development experience
presents firm-specific tacit knowledge that is hard to copy (Barney, Wright, & Ketchen, 2001).
The RBV encourages also the involvement of resources in foreign markets as argued by Peng
(2001), and therefore expands firms’ views toward internationalization and growth strategies.
Hoskisson et al. (2000) emphasize the importance of using the RBV framework in the context of
explaining FDI streams between Western and emerging economies. The traditional approach
notes that multinational enterprises from Western economies build their overseas investments
with administrative heritage (Bartlett & Ghoshal, 1991), seek competitive advantages through
global learning (Bartlett & Ghoshal, 1989), and then reap the benefits as first movers in markets
(Hoskisson et al., 2000). The reverse stream argues that multinational enterprises from emerging
economies seek market technologies in Western economies and build subsidiaries there in order
to access technologies and to compete in the global market (Yeung, 1999).
In contrast to the economic approach, which puts strong emphasis on rational decision
making, the behavioural, or process-oriented approach explains firms’ international expansion
activities from the decision making process of the entrepreneur, initially suggested by Johanson
& Vahlne (1977), and labelled the Uppsala model of internationalization. This
internationalization process is not solely based on economic criteria and might include other
arguments, like personal preferences or experiences of the decision makers in the firm as well,
and was initially developed as a stage model, or process theory of internationalization (Autio,
2005). Johanson and Vahlne have later revised their model by strengthening the importance of
networks in the internationalization process of firms and by considering trust-building and
knowledge creation as important factors (Johanson & Vahlne, 2009).
They emphasize now that firms are embedded in a business networks that include different
actors involved in interdependent relationships, both externally and internally.
Internationalization might therefore be analyzed as an activity to strengthen or improve a firm’s
position in its network. Existing business relationships of a firm influence the selection of
foreign markets a firm would like to enter, as well as the selection of the entry mode. The
importance of the existing business relationships is led by their ability to provide access to
recognize and exploit new opportunities. They point out that learning and commitment building,
that take place in the development of business networks, have positive relationships with the
identification of opportunities. Because some types of knowledge are difficult to access or
restrained to network insiders, a strong commitment to partners provides opportunities to firms
to access these knowledge. Like in the 1977 framework, the revised model consists of two sets
of variables: state variables and change variables, which impact each other. The framework
describes processes that are dynamic and cumulative – processes of learning, trust, and
commitment building. Thus, an increased level of knowledge impacts both, trust building and
commitment.
They also added the recognition of opportunities to their conceptualization of knowledge.
The identification of opportunities is the most significant element of the body of knowledge that
drives the internationalization process. In addition, there are other components, such as needs,
capabilities, strategies, and networks that are directly or indirectly related to the firms’
institutional contexts. The learning, creating, and trust-building emphasize the importance of

experiential learning. Therefore this factor focuses on the subjective, direct experience in the
learning process. In this sense knowledge results from the combination of grasping and
transforming individual experience (Kolb, 1984). The relationship commitment decisionsvariable implies the decisions of the firm to increase or decrease the level of commitment to one
or several relationships in its network. These decisions would be presented by changes in entry
modes, the size of investments, organizational changes, and definitely in the level of dependence.
However, a change in commitment would lead to the possibility of both strengthening and
weakening the relationship. Generally, there are two types of decisions in terms of commitment
to the relationship. The first is to create new relationships, and the second is to build a bridge to
new networks and fill structural holes.
These two theoretical backgrounds are useful to explain how Technopolis Plc has been able
to implement its growth strategies not only in the domestic market, but also in the global market
particularly in the recent period although domestic and global economic environment has not
been positive due to the two global and regional economic crises that have affected to the
Finnish economy severely.
3. Finnish Economy and Innovative Condition with Two External Crises
3.1. Macroeconomic situation in Finland
Finnish economy had outperformed most comparable countries on GDP growth since the 2000s.
However, the global financial crisis and the EU sovereignty debt crisis hit the economy severely
since 2008. As a result, it experienced a double dip, and the output is still about 6 percent below
its peak level in 2007. The Finnish GDP declined nearly 9 percent in 2009 that reflects the
vulnerability of the country’s economy to global trend. Its output declined in 2012 once again.
Foreign demand still remains weak, and Finnish economy is undergoing deep restructuring.
Furthermore, household income growth is weak so that private consumption and business
investment are low. Since 2014, the global economy is expected to be improved gradually.
However, strong growth will require innovation and gains in competitiveness to revive exports
and investment. (Honkapohja, 2013; OECD, 2014) (See fig. 1)
Figure 1: Trend of Real GDP in Nordic Countries (As of 2000 ~ 2013)

Source: OECD Economic Outlook database between 2000 and 2014
Finnish economic downturn caused a high unemployment rate since 2008 that has remained still
high with over 8 percent. The long term unemployment has been contained. However,
employment has declined and registered unemployment has increased after 2008 and 2011. In
the Finnish economy, there is clear shift of the production structure from high productivity
manufacturing to lower productivity services that has made losses in output in relative to
employment. Shrinking labour supply and the shift to lower productivity service sectors caused
slower growth due to low investment. The Finnish economy as a small open economy is
extremely vulnerable not only to the global demand, but also to a slowdown in neighbouring
countries such as Russia and other Nordic countries. In order to get out from the recession, a
highly competitive workforce and a favourable business environment could revive knowledge
and innovation-led economic growth. Additionally, the economic recovery could be
strengthened if the economic restructuring process is completed and cost competitiveness
improves. (Fig. 2, 3)
Figure 2: Trend of Unemployment Rate in Nordic Countries (As of 2006 ~ 2013, %)

Source: OECD Employment and Labour Market Statistics database, Statistics Finland, Ministry
of Employment and the Economy, and Eurostat
Figure 3: Trend of Employment and Registered Unemployment in Finland (As of 2006 ~
2013, %)

Source: OECD Employment and Labour Market Statistics database, Statistics Finland
3.2. Trend of industrial sectors in Finland
Finnish manufacturing sectors have suffered from a sharp decline since 2008 particularly in
electronics and metal industries. 50 percent of the Finnish economic growth between 1998 and
2007 was created by the manufacturing sector. Among this, 60 percent of contribution came
from the electronics industry, and 20 percent from other metal industry. However, the situation
of manufacturing sectors has changed dramatically since the global financial crisis; the
manufacturing sectors declined sharply, while private service sectors have maintained its growth.
The decline of the electronics industry is the largest, and basic metals as well as production

of machinery, metal products and transport equipment have followed. The electronics industry
has declined from 6 percent of total value added in 2007 to 1 percent in the recent year that was
led by Nokia’s tumble in the mobile phone market. Along with the electronics industry, the
metal industry declined sharply. Although private service sectors have increased under the
external economic crises, it has not been able to compensate for losses in output and exports in
manufacturing. (Holström et. Al. 2014; OECD, 2014) (Fig. 4)
Figure 4: Cumulative Contributions to Growth of Total Output of Economy (%)

Source: Statistics Finland, 1997 - 2014
Owing to the negative trend of Finnish industries, the current account has fallen into the deficit
after nearly two decades, and exports have declined sharply. The declining exports have been
based on losses in non-cost competitiveness particularly in electronics. Moreover, price
competitiveness has been weakened because unit labour costs have increased faster than many
other European countries since 2000. These factors have resulted in low economic growth and
high unemployment rate in the recent years. In order to overcome the present recession, social
partners settled the modest wage increase over the next two years that will impact positively on
cost competitiveness and export recovery. (OECD, 2014) (Fig. 5, 6)
Figure 5: Export Performance in Nordic Countries (2000 ~ 2013)

Source: OECD Economic Outlook database
Figure 6: Unit Labour costs in Major EU Countries (2000 ~ 2013)

Source: OECD Economic Outlook database
3.3. Innovative condition
One of the major actors for supporting national innovation system is TEKES. In 2014, TEKES
funded 550 million euro for companies and research organization. 3,670 projects were applied,
and 2,750 projects were decided to be funded. For private companies’ projects, 371 million euro
was funded. Among this, 134 million euro was funded for young growth companies.
Additionally, 63 percent of company funding was for SMEs. As an outcome, TEKES has partly

funded 65 percent of well known Finnish innovations. Over 80 percent of TEKES customers
stated that TEKES funding played a significant role in their successes. Moreover, projects that
were completed in 2014 generated 1,500 products, services or processes. (TEKES, 2014)
TEKES provides its financial measures for R & D fund, loan, and grant. Among these, R &
D fund accounted for 230 million euro in 2014. R & D loan and grant were provided 141
million euro and 178 million euro respectively in the same year. At the same time, TEKES
emphasises young growth companies in its funding in order to generate new emerging
companies. Particularly, it has focused on funding to small and less than six years old companies.
In 2014, 134 million euro was funded for young growth companies, of which 28 million euro
was funded for young innovative companies. The funding for young growth companies has
increased since the global financial crisis. It means that TEKES focuses on funding not only for
state of arts technology in large sized companies or research institutes, but also for high
technology in SMEs and start ups in order for them to get in the global markets. R & D loans
and grants are also very useful financial measures for SMEs and start ups to strengthen their
technological levels for the global markets. (Fig. 7, 8)
Figure 7: TEKES R & D funding in 2014

Source: TEKES, Key Figures in 2014

Figure 8: TEKES Funding for Small and Young Companies (2005 ~ 2014, million euro)

Source: TEKES, Key Figures in 2014
The funding direction of TEKES is identical to the industrial trend which emphasizes service
industries instead of manufacturing industries since the global financial crisis. R & D funding in
industrial sectors are also the same trend to the industrial structure. In the manufacturing
industries, electronics, machines, and metal industries were funded mostly, while chemical,
forest, and foods industries were funded less. In the service industries, software and data
processing have been funded mostly. (Figure 9)
Figure 9: R & D Funding for Industry and Services (2005 ~ 2014, million euro)

Source: TEKES, Key Figures in 2014

4. Technopolis Group as Innovative Cluster
4.1. Background
Technopolis is a growth company focused on renting offices for innovative companies. It started
in 1982 with 4,000 square meters of office space for small growth companies in Oulu, Finland.
During the 1980s and 1990s, Technopolis made 2,300 percent growth that was an extraordinary
expansion in a remote area. In 2001, Technopolis was succeeded in enrolling in the Helsinki
Stock Exchange that was the first time ever to be registered as a science park in the world for
gaining capital in the financial market.
Moreover, Technololis merged and acquisited other domestic science parks in 2003 and
became the largest science park group in Finland. It started to be globalized since 2010 after
establishing its first science park abroad. In 2014, it operated in Finland, Estonia, Lithuania,
Russia, and Norway and became a global science park group creating its own name brand as
Technopolis Plc representing the hub of state of art technology particularly in electronics
technologies. The global giant, Nokia has been the largest single company operating in the
Technopolis Plc although its portion has declined since its mobile phone business was sold to
Micro Soft in 2012.
4.2. Corporate governance
Technopolis Group consists of the parent company, Technopolis Plc, whose subsidiaries have
operations in five nations in Europe such as Finland, Estonia, Lithuania, Russia, and Norway.
Technopolis Plc has several subsidiaries and associates home and abroad. Early in the year,
Technopolis Plc incorporated most of its Finnish properties into five regional real estate
companies. During the fiscal years, the parent company acquired investment properties in
Peltola, Oulu, and the Falcon Business Park in Espoo.
Since 2010, Technopolis Plc carried out global strategy to expand its business model abroad.
In line with the strategy, it established a subsidiary in Lithuania with 100% ownership, which is
Technopolis Lietuva UAB. It owns three the three real estate companies associated with the
Vilinus campus. Technopolis Group has 51% holding in Technopolis AS, which owns the
Fornebu campus via its Norwegian subsidiaries, Technopolis Holding AS and Technopolis
Hoding 2 AS. In Russia, Technopolis Plc manages its Pulkovo properties via Technopolis St.
Petersburg LLC with 100% ownership. In Estonia, the parent company owns Technopolis Baltic
Holding OU, which manages the holding in Technopolis Ulemiste AS with 51% ownership.
(Technopolis Plc, 2014)
Governance and decision making in Technopolis Plc is based on Finnish regulation, and with
regard its subsidiaries on the legislation of the domicile of each subsidiaries. In addition,
Technopolis Code of Ethics as well as internal policies and guidelines are also important
measures guiding company’s operation. The company’s administrative structure is based on the
Limited Liability Companies Act, which requires the general meeting of shareholders, the Board
of Directors, and the CEO. Shareholder’s Nomination Board is established by the Annual
General Meeting. The board of Directors is supported by the Board Committee, and the CEO is
assisted by the Management Team while managing the company’s operation. These three

organizations are the major decision making bodies. Among these, the General Meeting of
shareholders is the highest decision making body in Technopolis Plc. ((Technopolis Plc, 2015a)
Technopolis Plc had 220 employees in 2014. Among them, 80 employees worked in real
estate services, 84 in business services, and 56 in the group functions. The goal of the
Technopolis governance is to support and facilitate the 12 regional independent science parks.
Skilled, capable, and motivated employees are the major source of success of Technopolis and
the key factor to create a good governance.
4.3. Growth strategies
Technopolis Plcs is a company that specializes in providing operating environments for high
tech companies and high tech ventures. It also utilizes a service concept that combines premises,
business services and development services. Therefore,, it is not a simple real estate company
offering only rental services for its premises, but providing a comprehensive service for high
tech companies focusing on growing on domestic and global markets. It operates in six regions
such as Oulu, Helsinki Metropolitan Area (HMA), Jyvaskyla, Kuopio, Lappeenlanta, and
Tampare as well as four foreign countires such as Russia, Eastland, Lithuania, and Norway. (Fig.
10)
Figure 10: Operating Territory of Technopolis Plc. (As of 2014)

Source: Technopolis Plc, 2015
Technopolis plays very significant roles in vitalize not only its campuses, but also its regions
located. In 10 Technopolises, 1705 high tech companies operated and 47,000 employees worked
in 2014. The net sales in the same year accounted for 161.7 million euro, which grew 28%
compared with the net sales in 2013. A growing independent community is formed by the one or
two anchor customers on each campus which play as leading companies in the site. Particularly,
Nokia’s role has been very dominated in Oulu and Helsinki Metropolitan Area. In each
Technopolis, high tech companies can easily find customers and partners that create new
technological innovation and business models. Following the expansion of the Technopolis
chain, new opportunities to find customers and partners have continuously grown from the
campus to new cities and countries. For this reason, 110 Technopolis customers operate at more
than one location within campuses. Among the ten Technopolises, Technopolis in Helsinki
Metropolitan Area and Technopolis in Oulu generate high outputs while Technoplis Oslo
generates the largest output among foreign campuses. (Technopolis Plc, 2015b) (Fig. 11)
Figure 11: Portion of Output in Technopolises (As of 2014)

Source: Technopolis Plc, 2015
The company’s strategy to grow is to become a major global office chain that offers high tech
companies standardized space and comfortable Technolopis management, knowhow and
services. Technoplis focuses on growth opportunities in Baltic and Nordic region in next few
years. Particularly, growth will be pursued by building expansions of present offices and by
seeking new office properties to acquire. Moreover, company’s growth is created from service
sales, which have been increased in three measures. The one is to focus on service sales with

regard to certain products. The second is to increase all campus service sale levels to the level of
the best campuses. The third is to develop and sell new service products.
Last five years (2010 ~ 2014), Technopolis has grown rapidly with average 18.9% in terms of
net sales although the national economy could generate a low economic growth due to the global
financial crisis and the EU sovereignty debt crisis. The tenants of high tech companies located in
the Technoplises also are well balanced. Information and communication as well as professional
services accounted for 40% which are dominated compared with other industrial sectors such as
manufacturing, education, financial services etc. Customers carry out their businesses in ten
different areas. (Table 1)
Table 1: Business Performance of Technopolis Plc (2010 ~ 2014)

Source: Technopolis Plc, 2015
In order to create a further growth, Technopolis created four values as growth strategies
providing guidelines for the business.
Firstly, customer orientation
The company works with passion and aims to exceed customers’ expectation. As a service
provider, customers’ satisfaction is regarded as the uppermost important goal for the company.
Additionally, Technopolis intends strongly to upgrade customer’s expectation.
Secondly, innovation focused
The company seeks creative solutions to fulfil customer’s needs. Most of tenants are high tech
companies so that it is not easy tasks for Technopolis to fulfil their expectations. Accordingly,
the company needs to develop innovation based approaches to support the high tech companies.
Thirdly, profitable growth targeted

The company works cost effectively, and aims to improve its operations continuously. As a
company enrolled in the Helsinki Stock Exchange, a key factor to grow continuously is to make
proper profits that can create a sustainable growth.
Fourth, community responsibility based
The company works to maintain and enhance its community spirit at each campus consistently.
All technopolises in Technopolis Plc is a community based within and beyond. All companies
located in technoploses are connected one another by services provided by Technopolis.
Therefore, they have easy access to contact to other high tech companies needed.
The reason why the Technopolis focuses on customers’ satisfaction is that they are the
company’s key shareholder group. Additionally, all of company’s operations target to continuity
and improving customer’s satisfactions. Technopolis Plc is keen to create value added as a
growth strategy. It is a real estate based service provider based on its knowledge and knowhow
how to manage science parks. Therefore, it can create more value added by providing customers
business services that can generate value added based on customer satisfactions As a result, it
creates its output for financial value, environmental impact, positive impacts on society, and
value for customers. (Technopolis Plc, 2015b) (Fig. 12)
Figure 12: Growth Strategy of Technopolis Plc based on Value Added

Source: Technopolis Plc, 2015

5. Analysis on Technopolis Plc
Despite high growths last five years, Technopolis faces several risks which can hinder from its
further growth. The company identifies strategic risks in three areas such as investment portfolio
market risks, counterparty credit risks, and operative risks. The investment portfolio market
risks consist of interest rate risk, portfolio’s geographical concentration risk, currency risk, and
portfolio liquidity risk. The counterparty credit risks are customer risk, derivative counterparty,
reinsurance counterparty, contract counterparty, and partners. Finally, the operative risks consist
of processes, personnel, systems, external events, and compliance risks.
In order to manage various risks, Technopolis carries out its own risk management system.
Risk management is a dynamic and continuous process. Therefore, it plays a core role in
Technopolis’ strategic and annual planning process. For carrying out the risk management
properly, the Board of Directors monitors regularly and evaluates risk related to the company’s
business operations and business environments. It also reports on them in accordance with the
legislation and other regulations applicable to the company.
Technopolis has a risk management system consisted of four steps. In the planning process,
the company identifies risks such as threats, uncertainties, and opportunities. At the second step,
it assesses risks what are impacts, probability, and prioritization. At the third step, risk treatment
is implemented such as risk treatment actions, contingency actions, and responsibility and
deadline. As a final step, risk reporting and follow up of treatment actions are carried out.
(Technopolis Plc, 2014) (Fig. 13)
Figure 13: Risk Management System in Technopolis

Source: Technopolis Plc, 2014
Although the company carries out its risk management system, several risks are detected, and
the management team is aware of it and deal with mitigating minimum. At the same time, the
company tries to find out its solution measures to deal with these risks. The company has found
five major risks for their business operations. These are interest rate risk, geographical
concentration risk, currency risk, customer risk, personnel risk which belongs to the three major
risk areas. In each risk area, the company create a respond measure which could minimize the
risk. Technopolis regards risks as uncertainties that are a normal part of business operations.
Therefore, risks are assessed from the point of view of utilizing opportunities and eliminating
the risks. (Table 2)
Table 2: Five Major Risks and Responds in Technopolis Plc (As of 2014)
Risks
Interest rate
Geographical concentration

Currency

Customer

Personnel

Situation
High interest rate bearing of
841.9 million euro
69.1% of output in Finland
and 19.7% of output in the
capital region
79.3% of net sales with euro
and 20.7% of net sales with
other currency
The 20 largest customers
accounted for 29.7% of the
company’s rented space
Monitoring 220 employees,
developing job satisfaction,
and ensuring competitive
remuneration

Respond Measure
Hedging of 57.6% of
liabilities
Distribution and growth of
business in new areas
Distribution and hedging of
exchange rate risks
Distribution of individual
customers, industries, and
geographical concentration
Appealing, attracting, and
retaining skilled employees

Source: Adapted by the author based on Technopolis Plc
Technopolis Plc. made loss of nearly 3 million euro in 2014, which is the second time since
2009. The company’s loss made in 2009 was based on the result of the global financial crisis.
However, the company made net profit during the EU sovereignty debt crisis although it
affected the national economy severely. The main reason for making loss in 2014 is because the
income tax was high, which was based on distribution of earning for the year to the parent
company shareholders. However, the major concerns for the company are that operating profit
and profit before taxes had declined since 2011 although the net sales had increased. It may be
because of rapid business expansion abroad. Therefore, the management team must be aware of
it to improve not only net sales but also operating profits in order to create a sustainable growth.
(Table 3)
Table 3: Trend of Output and Profit in Technopolis Plc (2011 ~ 2014, 1,000 euro)

Summary of Income Statement
Net sales
Operating profit
Profit before taxes
Net result

2014
161,678
42,865
630
-2,981

2013
126,335
43,854
22,649
31,558

2012
107.330
48.031
34,476
26,950

2011
92,835
71,990
60,015
46,700

Source: Technopolis Plc, 2013, 2014, 2015

6. Conclusion remarks
Since the global financial crisis in 2008, the global economy has been turmoil and still
performed weak growth several years. In order to overcome the economic crisis, US Central
Bank, FED has implemented unconventional monetary policy which is called as quantity easing
(QE). FED provided nearly 2 trillion US dollars in the financial market since 2009 and plans to
raise its interest rate in order to pull back liquidity. Along with the US monetary policy, Japanese
Central Bank and European Central Bank carry out their QEs in order to get out from the
economic recessions.
In Europe, the EU sovereignty debt crisis hit the economy in 2011 after the global financial
crisis so that the regional economy suffered from it very much. Finland as a small country was
very much vulnerable from the two external economic shocks and generated a low economic
growth several years. Although the global and national economic condition was not positive,
some industrial sectors grew more than others. During the economic downturn, a clear pattern of
industrial structure illustrates that manufacturing industry declined while service industry
increased.
Technopolis Plc as business service provider for high tech companies could utilize such a
new trend of industrial restructure. The company could grow nearly 20% per annum since 2010
although other companies suffered from the EU sovereignty debt crisis in 2011. It has overcome
two external economic crises wisely with the company growth strategies and its risk
management system. The company’s internationalization strategy has worked out properly to
expand its business activities abroad that are based on strong entrepreneurship and accumulated
experiences and knowhow how to manage science parks
Despite strong growth and business expansion in terms of output and various operating sites,
the company faces five major risks such as interest rate risk, geographical concentration risk,
currency risk, customer risk, and personnel risk. The management leading group and team are
aware of it and carry out their risk management system in order to mitigate risks. However,
declining net profit in the recent year alerts the company’s future as well. It is still a challenging
situation for the company to create a sustainable growth not only in the domestic, but also in the
global markets. For it, the company needs to upgrade its innovative solution measures to fulfil
customers’ satisfaction.
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Abstract
It is argued that the participation in open innovation processes requires a specific set of
thinking, skills and behaviours founded on the willingness and readiness to exchange, accept,
encourage, cooperate and co-create based on trust and collaboration. The paper presents the
results of a study conducted in Riga Technical University with 85 bachelor students within the
course “Economics of Entrepreneurship” in the autumn semester of 2014. The course was
organised in an open environment, in which students worked in teams for solving real life
problems in order to create new products and services. They had the opportunity to act not only
within the University framework realising intra-team and inter-team collaboration facilitated
by teachers and invited entrepreneurs, but as well they were encouraged to collaborate with
people they needed for their projects from outside the University. The qualitative content
analysis of the students’ reflection texts revealed how highly students evaluated the potential
intergenerational collaboration outside the formal University frames for co-creation. However
their judgements on the advantages of such openness remained mainly at the level of theoretical
thoughts but were not followed by corresponding behaviour.
Key words: open innovation, openness to experience, university education, learning for
entrepreneurship
Introduction
The concept of “open innovation” is defined as use of purposive inflows and outflows of
knowledge to accelerate internal innovation, and expand the markets for external use of
innovation (Chesbrough, 2003). Open innovators have specific mind-set and disposition to coevolve ideas, co-innovate and co-create new products and services elaborating innovation
ecosystems (Chesbrough et al., 2014). They have the skills to relearn, create new ways to
identify, assimilate, and utilize external knowledge, making it “digestable” (Salter, et al., 2014),
scouting for external ideas, shepherding external ideas through internal processes, and
facilitating their exploitation in the firm (Chesbrough, 2003). Open innovation requires
supportive environment. Although an organisation may encourage its staff to be more open,
individuals shy away from these efforts (Salter, et al., 2014). The question which is faced in
this regard is how to promote individuals’ openness.
Psychologists argue that openness to experience is one of the Five Factor Model of
personality and describes the extent to which an individual is broad minded, imaginative,
curious, and original (Barrick & Mount, 1991). The research, conducted by Comings and
colleagues showed that openness to experience may be conditioned by DRD4 gene (Comings,
et al., 1999). A decade later Scott Shane and colleagues showed that there is genetic correlation
between openness and opportunity recognition which indicates that the same genetic factors
influence both (Shane, et al., 2010). Shane and colleagues concluded that “62 percent of the

covariance between openness to experience and opportunity recognition is accounted for by
genetic factors, leaving 38 percent of the variance in opportunity recognition free to be
influenced by efforts to change a person’s openness to experience. This observation, of course,
is consistent with the belief that personality traits, like openness to experience, are difficult to
change.” (Shane, et al., 2010:299). Despite the law probability of success, it is not excluded
that openness to experience could be evolved in students if appropriate study and work
environment is created.
This paper aims to analyse the situation related to the promotion of university students’
skills and behaviours topical for open innovators while solving real life problems and creating
new products and services within the study course “Economics of Entrepreneurship” in Riga
Technical University.
The research question:
-

How should open innovation promoting studies be organised?
What do students consider to be of value in the open study environment?
The research methods:

-

students’ reflections on open study environment;
qualitative content analysis of the students’ reflection texts.

1. Organisation of the study process in the University for promoting students’ skills and
behaviours topical for open innovators
The methodology of the promotion of students’ skills and behaviours topical for open
innovators used by the author in Riga Technical University is based on three main principles:
- studies should be organised close to what takes place in a real enterprise;
- study ethos and interactions between all the participants of the study process should be
entrepreneurial;
- students should have a number of collaboration channels both in and out of the university.
1.1. The character of studies organised close to what takes place in a real enterprise
Theoretical stance
It is argued that traditional teaching methods such as lectures, literature reviews and
examinations do not activate students’ entrepreneurship (Gibb, 2002; Sogunro, 2004; Heinonen
& Poikkijoki, 2006; Hannon et al., 2005). Researchers and specialists in the field of
entrepreneurship education consider that the most effective way to promote students’
entrepreneurship is to “push” students into entrepreneurship through the structuring of learning
as an entrepreneurial process (Hynes, 1996; McMullan & Long, 1987; Tan & Frank, 2006;
Hjorth & Johannisson, 2007; Hannon, 2006).
Entrepreneurship education comprises two principal aspects: the first one encompasses a

broader view of education which is oriented to the development of students’ entrepreneurial
attitudes and skills but is not directly oriented to the creation of a new enterprise (Bikse, 2009;
Gibb, 2002; Kearney, 1999); the second one concerns the development of entrepreneurship
competence in educational process accompanied with the creation and management of a new
enterprise (Bikse, 2009) by playing entrepreneurial games (Caird, 1993), attending student
business clubs and regular campuses (Tan & Frank, 2006) or by industrial visits and
participation in a real enterprise (Erkkila, 1996; Wilson, 2008; Antones & Van Vuuren, 2005).
Realisation in practice
The approach analysed in this paper concerns the first aspect of entrepreneurship
education. Since opportunity recognition (Baron, 2006; Drucker, 1998; Shane, 2000),
opportunity creation (Sarasvathy, et al., 2003) and opportunity development (Sanz-Velasco,
2006) make the heart of entrepreneurial process, the study strategy here was based on the
consideration of real life problems as new opportunities. The studies ensured all the stages of
problem-based learning (Ramsay & Sorrell, 2007) providing activities which take place in a
real enterprise (Davies, 2004; Hynes, 1996). They were realised according to the “Opportunityoriented problem-based learning model for enhancing students’ entrepreneurship” (Fig. 1).
Step 7. Reflection on what was acquired in the course and writing of the
report. Presentation of the product / service and business model

Step 6. Creation of the prototype of the product / service and testing it in
life
Step 5. Summarisation of the findings for further development of the idea
of
the product / service

Step 4. Research in micro-groups
Step 3. Division of the team into micro-groups responsible for product
solution, finances, society & market. Elaboration of the action plan
Step 2. Analysis of the competences, strengths and weaknesses of one’s
own team related to the solution of the problem

Step 1. Creation of a bank of problems. Formulation of the problem to be solved
and the value to be created with the evaluation of its commercialization
potential

Fig. 1 Opportunity-oriented problem-based learning model for enhancing students’
entrepreneurship, elaborated by Karine Oganisjana (Oganisjana, 2015:33)

This model was elaborated by the author and tried out within the European Social Fond
project “Support to education research” in five schools of Latvia in 2012-2013; some elements

of it were tested as well in three secondary schools of Malaysia within ASEM Asia-Europe
Lifelong Learning Research HUB cooperation (Oganisjana, et al., 2014; Rahman & Lindenskov,
2014). Then it was adapted for university students, and as a strategy tried out with second year
bachelor students (N=85) in Riga Technical University (Oganisjana & Laizans, 2015).
The students made teams of 3-6 people and started with the creation of a bank of problems
of personal, social, cultural, environmental, economic and political character. Then each group
discussed and came to the agreement which of the problems they would like to solve in order
to create a new product or a service for commercialization. The groups realised each step
depicted in the model till they created prototypes of the new value for the final presentation and
discussion as shown in Figure 1. Step 4 was connected to research and was of great importance
as each time the groups had to come back to it after steps 5, 6 and 7 to conduct additional
research in order to find some new opportunities for the perfection of the product/service-to-be
and for enhancing its potential of commercialization.
1.2. The entrepreneurial study ethos and interactions between its participants
Theoretical stance
The study ethos and atmosphere in entrepreneurship promoting education should be
social, democratic, flexible and inspiring; students should be encouraged and motivated to
cooperate (Taylor & Thorpe, 2004; Löbler, 2006; Hjorth & Johannisson, 2007; Kearney, 1999;
Fiet, 2000; Heinonen & Poikkijoki, 2006). Such a study atmosphere motivates students to be
active, generative and inquisitive able to help themselves and others (Heinonen, 2007; Politis,
2005). The best way of learning for entrepreneurship is to learn as entrepreneurs do - learn by
doing (Chesbrough, 2003), reflecting (Heinonen, 2007; Antonites & Van Vuuren, 2005) from
their mistakes based on their own experience (Hjort & Johannisson, 2007; Rae & Carswell,
2000; Wing Yan Man, 2006). The role of the teacher differs from what traditional university
lecturers do. The teacher should be in dialogue with students ready to learn together with them
and from them acting as a coordinator, colleague and facilitator (Hannon, 2006; Heinonen, 2007;
Hynes, 1996).
In entrepreneurship education theoretical knowledge should be combined with its practical
application (Heinonen, 2007; Hannon, 2006) and experience should be combined with formal
educational activities (Timmons & Stevenson, 1985). The teacher should encourage students to
create theory-based activities (Fiet, 2000) and promote derivation of theory from practice
(Shacklock et al., 2000). Students should be able to transfer what has been learnt into current
practices (Jones, 2006; Wing Yan Man, 2006; Hjorth & Johannisson, 2007; Heinonen &
Poikkijoki, 2006; Tan & Frank Ng, 2006; Rae, 2007; Antonites & Van Vuuren, 2005). This
transfer can most likely be related to previous experiences of their own or of others, in success
or failure, and of direct or indirect relevance (Wing Yan Man, 2006). As for teaching
interventions, they may appear in a separate and sporadic mode, but in the longer term they
form more holistic and sequential learning circles in which new knowledge and activity
continuously produce new experiences through individual reflection in a social context
(Heinonen & Poikkijoki, 2006).
Realisation in practice

The course “Economics of entrepreneurship” was realised by an interdisciplinary team of
teachers – the author who was responsible for the delivering of the part of the course related to
creative solutions of real life problems and elaboration of new products / services, and her
colleague – responsible for economic and financial aspects of entrepreneurship. The activities
were organised in a democratic interactive manner. Students worked in small groups planning,
managing, researching, analysing and discussing the results, reflecting, improving the ideas of
the products/services elaborated and presenting them to the teachers, the other teams and invited
entrepreneurs. They could always get their teachers and other specialists’ consultation.
1.3. Collaboration channels
Theoretical stance
As open innovators learn by doing (Chesbrough et al., 2014), in order to promote
university students’ skills and behaviours topical for open innovators, there should be several
collaboration channels for making students learn by real doing and using the opportunities to
exchange knowledge and experience. It is in line with the standpoint that in the learning for
entrepreneurship there should be frequent and planned work with entrepreneurs and other
specialists from different fields (Jones, 2006; Wing Yan Man, 2006; Hjort & Johannisson, 2007;
Hannon, 2006).
Realisation in practice
The study course was realized in collaboration with three invited entrepreneurs who
represent different fields of business. They shared their experience being ready to consult
students on any question. In the end of the course they participated in the evaluation of the final
presentations of the students and the prototypes of the products/services elaborated by them. If
a group, having analysed their competences, strengths and weaknesses related to the solution
of the problem (see step 2 in Fig. 1) came to the conclusion that they needed the assistance of
a specialist from certain fields, they were allowed to take into their team one specialist from
outside the University. Thus, each student had the chance to participate in five channels of
collaboration shown in Table 1.
However, the students didn’t exploit all the channels of collaboration very actively or at
all. The arrows depicted in the table show the intensity and direction of the collaboration. The
most active were “Intra-group” and “Students-teachers” channels of collaboration. As for the
“Inter-group” collaboration, it didn’t work very effectively. When each group was presenting
their work in different stages of the course, the other groups were to listen to them and be critical
friends and potential partners for identifying some principal gaps, giving some valuable advice
or recognizing some opportunities for becoming a “partner-company”. Our practice showed
that groups were concentrated mainly on their own problems and didn’t wish to listen to other
groups’ presentations very attentively and weren’t so eager to find a joint platform for intergroup collaboration. In cases when a group offered some ideas, the presenters’ group didn’t
always demonstrate a very great interest in utilizing the ideas proposed.

Table 1
The channels of collaboration for each student in the course “Economics of entrepreneurship”
Collaboration channel
Intra-group
collaboration

Character of collaboration
Within each group students divided responsibilities
for product solution, finances, society or market
research exchanging findings and discussing further
activities with their group-mates.

Students –
teachers
collaboration

Teachers were open to discuss, consult and facilitate
both individual students and groups’ learning.

Inter-group
collaboration

In the end of each intermediate phase groups
presented their work done and discussed the
challenges faced with the other groups of students
and the teachers who had to be their critical friends
and potential partners.

Studentsentrepreneurs
collaboration
inside the
University

Entrepreneurs were invited to share their experience
and to answer students’ questions helping them to
understand practical aspects of entrepreneurship.

Intergenerational
collaboration with
specialists outside
the University

Each group could recruit one member from outside
the University.

In the beginning the collaboration channel “Students-entrepreneurs” had mainly one
direction of operation, that is from the entrepreneurs to the students who used to listen to them
with great interest and asked some questions concerning basically entrepreneurs’ experience
but not related to their own projects or co-creation of at least ideas of some joint products or
services. Only by the end of the study course an idea of collaboration with Aivars Zhimants,
one of the guest entrepreneurs who is the co-owner of “Pure Chocolate”, one of the most
prospering chocolate production companies of Latvia, occurred to one of the groups. The group
consisting of five female students had elaborated a gift set “Say “Yes!’ to the dress!” for little
girls supposing to teach them to sew dresses, using different models and decoration elements.
The set was supposed to provide families and kindergartens with the opportunity to organise
the child’s socialization and development in a capturing manner while co-creating new dresses
for dolls with mums, grannies and friends. The students decided to provide their gift set with
certain type of “Pure” chocolate, thus making their product a perfect gift to little girls.
Though the students were encouraged to cooperate as well with people of their parents
and grandparents’ generations filling up the gap of specific knowledge which they lacked, they
didn’t use this opportunity though in their reflections they highly appreciated such collaboration.

2. The findings of the research
The questions for the students’ reflections on what they consider to be of value in open
study environment were sent to them in Google Drive electronic questionnaire forms having

passed 20 % of the study course. The qualitative content analysis of the reflection texts was
conducted assigning the categories special labels:
- “in” when the students were speaking about getting some useful ideas or help
concerning that category from the collaboration partners;
- “out” when the students were judging about being useful themselves to their
collaboration partners;
- “in-out-in” when the students meant exchange of useful ideas or assistance with
collaboration partners (see Table 2).
Table 2
A fragment of the qualitative content analysis of the students’ reflection texts
Qualitative content analysis
of the students’ reflection texts

Student 1

Student 2

Student 3

Categories
spoken about

The direction of interaction
Frequencies of categories
In

Out

In-out-in

Of course I can get new knowledge (knowledge –
in), a bit of their experience (experience – in),
support (support – in). From me they could get
understanding about young peoples’ way of
thinking and problems which are topical for us
(intergenerational awareness - out)

Knowledge

1

Experience

1

Support

1

Perhaps we could try to solve the problem together
(problem solving – in-out-in). It could be very
useful as people of different generations see things
in some different ways (other view of life – in-outin). We could exchange experience (experience –
in-out-in). I could provide fresh ideas! (new ideas
– out).

Problem solving

1

Other view of
life

1

Experience

1

They have experience (experience – in) and I –
great enthusiasm and motivation to do something
valuable (inspiration & motivation – out)

Experience

Intergenerational
awareness

1

New ideas

Inspiration &
motivation

1
1
1

Table 2 illustrates in what way the texts of students’ reflections on the question: “What to your mind

can you acquire from representatives of other generations and give to them in the process of the
co-creation of new values for commercialization?” were analysed and coded. Having summed up
all the frequencies of each category under each of the three labels “In”, “Out” and “In-out-in”, got in the
result of the qualitative content analysis of all the students’ reflection texts, Table 3 was built.

It shows that to students’ mind their collaboration via the intergenerational channel could
be even richer than the “exchange of knowledge across boundaries” broadly discussed in
scientific literature on open innovation (Wikhamn, 2013; Faludi, 2014; Chesbrough et al., 2014;
Salter, et al., 2014). The students considered that they could exchange not only knowledge and
experience with people of other generations and professions but as well advice, problem solving,
new ideas, other view of life, advice, intergenerational awareness, support, inspiration and
motivation, etc.
Table 3
The frequencies of categories mentioned in the students’ reflection texts on the question
“What to your mind can you acquire from representatives of other generations and give
to them in the process of the co-creation of new values for commercialization?”

Experience
Knowledge
Advice
Problem solving
New ideas
Other view of life
Creativity
Inspiration & motivation
Critical thinking
Creation
Support
Intergenerational awareness
New opportunities
The sum of frequencies

In
38
22
7
7
8
9
2
3
4
4
4
2
6

Out
15
10
5
3
17
8
4
7
1
6
0
6
2

In-out-in
10
4
2
0
4
1
0
2
1
4
0
1
1

110

84

30

The proportion of what students considered they could acquire and give in
intergenerational collaboration can be seen in Figure 1. For its construction the frequencies
under the label “In-out-in” (see the last column of Table 3) for each category were added to the
frequencies of both “In” and “Out”, as exchange (“In-out-in”) means both getting (“In”) and
giving (“Out”).
The diagram shows that the students think that in the course of co-creation of new values
for commercialisation they can more give than get: new ideas, creativity, inspiration &
motivation as well as awareness of specific elements about their generation to the
representatives of other generations. Meanwhile the students consider that they will more get
than give experience, knowledge, advice, problem solving, critical thinking, support and new
opportunities from representatives of other generations. There are two categories: other view
of life and creation which were considered to be exchanged in equal proportions in the
intergenerational collaboration. None of the students spoke about supporting representatives of
other generations.
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Fig. 1 The students' views of possible intergenerational collaboration while co-creating
new products and services for commercialisation
Having judged very positively concerning the advantages of the intergenerational channel
of collaboration with specialists outside the formal University activities, the students, however,
didn’t exploit it. The final defence of their projects showed that they were aware that they really
lacked certain experience and knowledge needed but they had avoided collaboration with
appropriate people.
Conclusions
-

-

The students showed disposition to act mainly within small circles of participants – with
their groups and teachers.
The groups were not very open to the intergroup collaboration.
The students appreciated guest entrepreneurs’ visits as sources for entrepreneurial
inspiration but they didn’t exploit this channel of collaboration very effectively.
The students lacked openness to the collaboration with people from outside the formal
University frames. Their positive judgements about the advantages of intergenerational
collaboration for co-creation at the level of theoretical thoughts were not followed by
corresponding behaviour in practice.
The promotion of students’ skills and behaviours typical for open innovators and topical
for open innovation still remains a challenge for the University. Though the students
were encouraged to act in an open environment with the opportunity to exchange
experience and knowledge crossing the formal University study borders for cooperating,
co-evolving and co-creating, they didn’t utilize this opportunity.

Discussion
An interdisciplinary team of researchers from four universities of Latvia: Riga Technical
University, Latvia University of Agriculture, University of Latvia and Riga Stradiņš
University is realising the project “Involvement of the society in social innovation for
providing sustainable development of Latvia” within the National Research Program 5.2.
EKOSOC-LV. One of the objectives of the project is “to elaborate teaching and learning
methodology and materials aimed at the development of social innovation, openness to novelty,
interdisciplinary creative thinking and active involvement in the solution of social problems
in Latvia”. Therefore the exploration of the elements and mechanisms of the study process in
the University which could trigger open mind-sets and behaviours of students toward other
members of society for getting organised and networked for solving social problems in
effective innovative manners is the focus of our research team’s activities.
We are open to collaboration with other institutions and individuals!
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The scope of coaching in the context of organizational
change
Angelina Rosha1, Natalja Lace2
Riga Technical University, 6 Kalnciema Street, Riga, LV-1048, Latvia
E-mail: 1 a.rosha@inbox.lv, 2 natalja.lace@rtu.lv

Abstract.
Purpose
The aim of this paper is to explore the scope of coaching in the context of organizational change
considering peculiar issues associated with the use of coaching in Latvia and Lithuania.
Design/methodology/approach
A two-stage study seeks to answer the following research questions. How is coaching defined?
What is the aim of coaching? Who are involved in coaching? What coaching outcomes are
expected? During the first stage, the definitions of coaching are extracted from the literature and
analyzed to identify the distinctive features of coaching. During the second stage, the experts are
interviewed to explore the views of practitioners in coaching about a place of coaching in
organizations. Literature review, content analysis and comparative analysis are used for the
purposes of this study. Triangulation of research results is obtained through cross verification
from two sources.
Findings
41 general definitions as well as definitions of executive and business coaching were extracted
from the literature and taken for analysis. Based on the established criteria for selection, 7
experts from Latvia and Lithuania took part in the interview. The list of participants was
extended with 2 experts from Germany and Poland with the aim to trace the tendency of the
development of coaching in the countries that might have influence on the development of the
subject matter in the Baltic countries.
Based on commonly used characteristics, coaching is defined as a regular, synergic, learning
and development, goal-oriented process. Content analysis and comparative analysis of
definitions reveal that facilitation is a primary aim of coaching. Coaching is more beneficial for
people who provide decisions. In organizations coaching should be started from the top
management and then gone down to lower levels. Achieved results and personal growth is
considered as the key expected coaching outcomes. In respect to organizations, coaching
provides greater goal clarity, better alignment with the role in organization that facilitates
change in the style of management. However, the experts marked the possible threats and
challenges such as stereotype and misunderstanding, lack of systematic approach to ensure that
coaching engagements are in line in organizational change needs. It is also difficult to explain
how effective coaching can be because coaching is not homogeneous and it is difficult to
measure the results of coaching.

Originality/value
The findings of the study are expected to use for promotion of coaching in EU New Member
States and for the further research on organizational coaching.
Keywords: coaching, organizational change, EU New Member States

Research Ethics Education for Overcoming Differences in
Culture and Value System
NHO Hwan-jin, Ph.D.
Professor of
Daegu Gyeongbuk Institute of Science and Technology
hjnho@dgist.ac.kr

ABSTRACT
Although ethical standards and procedures for research in Korea have become closer to the global
standards, significant conflicts have been found to take place widely due to cultural differences. In Korea
where relationship-centered East Asian values prevail, it is difficult for “internal whistle-blowing” and
“management of conflicts of interest” to function well enough. At university, it is difficult to form a
relationship of free discussion and equality between professor and student. In addition, the research
community has been influenced by such side effects as “respect for quantity and speed,”
“excessive competition,” and “mammonism” which have permeated Korean society during
its process of modernization. Students have taken such values for granted too.
Under these circumstances, how can we educate students to have them get familiar with the global standards
as well as deal wisely with cultural conflicts? It is proposed that the overarching principle of research ethics
education should “not be delivery of knowledge but be to change the way of thinking.” Five-stage
education is proposed, and discussion of dilemma cases is recommended as a method of education. It is
advised to avoid education through the Internet, and to lead the whole teaching work by one educator in case
of team teaching. It is also asserted that classroom instruction can change the way of thinking of students only
with social education.
Efforts of universities and operational modes of research laboratories are two most important aspects of
social education. The government is asked to establish legislation and to expand financial support for the
facilitation of change in this direction. It is, in particular, held that national development can be made
only if universities play the role of a fountain which pours clear water into society.
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R# : 203 International Conference Hall

Open Innovation &
Business Model Contest
■Presider: Prof. ChangHwan Shin (Kyungpook National University)
• “Smart phone Photo based Smart Length Measuring System and
Method” by JinHyoung Kim (L-Line)
• “Parking lot information sending on real time system and their method”
by Jaeho Yoon (Senior Researcher at BOKJU CO., LTD.)
• “Lumicrew, Smart Group Lamp System” by SuYeon Cho(KAI Spring
Co.,Ltd.)
• “A business model about an online based real estate brokerage service”
by SeokHyun Moon
• “Smart Social Library System Business Plan” by SangHyun Lee (CEO of
Sntec, LTD.)
• “Story Make A City” by SangGoo Kwon (Institute of Time & Space)
• “Smart panel system construction and management method for mobile
and online survey” by Kyounghun Kim(Neo Economy Society Institute)
• “Feedback public-relations server and method of manufacturing
homepage using thereof” by Ki-dong Baek
• “Adjustable Walker“ by Shalini Kumari Shalu (National Innovation
Foundation, India)

Smart phone Photo based Smart Length Measuring System
and Method
JIN-HYOUNG KIM (L-LINE)
Using the smartphone camera and an infrared sensor, and measures the exact distance ,and
measuring the exact size. through the ratio of the object to be displayed on the screen of the
smartphone. You are SMART! But, your hand has a ruler.
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Parking lot information sending on real time system and
their method
JAEHO YOON(BOKJU CO.,LTD.)
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Lumicrew, Smart Group Lamp System
SuYeon Cho(KAI Spring Co.,Ltd.)
A lamp system which contains communicatable smart lamps.
In this system one lamp represents one person. Once building up a group of several lamps, every
change of topology can be treated as member's change in a small group such as riding and
climbing.
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A business model about an online based real estate
brokerage service
SeokHyun Moon
Real estate development Information intermediate method and system
IPC : G06Q 50/30 G06Q 50/16
Applicant: DGIST
Applicant No: 1020120012973
Applicant Date: 2012.02.08
Registration No: 1013891450000
Registration Date: 2014.04.18
Unex. Pub. No: 1020130091581
Unex. Pub. Date: 2013.08.19
Traditionally, the real estate brokerage service was one of the hardest business areas to leverage
on IT. Today, there are lots of businesss which become more efficent using IT, however, most
of real estate brokers hasitate to use IT for their business. In the presentaiton, we'll review the
characteristics of the business that makes it hard to use IT and present service models to make it
more efficient.
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Smart Social Library System Business Plan
SangHyun Lee(Sntec)
Smart social library service method and system
IPC : G06Q 50/26
Applicant: SangHyun Lee
Applicant No: 1020120010317
Applicant Date: 2012.02.01
Registration No: 1013363800000
Registration Date: 2013.11.27
Unex. Pub. No: 1020130089006
Unex. Pub. Date: 2013.08.09
Different from the existing library that keeps books in a specific space based on the spatial
concept, this is a user participation–based library that connects privately owned books in a smart
manner.
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Story Make a City
Sang Goo Kwon(Institute of Time & Space)
Re-discovery of Daegu, urban renewal project (2001-2015)
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Smart panel system construction and management method
for mobile and online survey
Kyounghun Kim
TIME AND LOCATION BASED SURVEY MARKETING SERVICE PROVIDING SERVER,
AND METHOD THEREOF
IPC : G06Q 30/02 G06Q 50/30
Applicat : DGIST, Kyounghun Kim
Application No: 1020120010027
Application Date: 2012.01.31
Registration No: 1013124210000
Registration Date: 2013.09.23
Unex. Pub. No: 1020130100814
Unex. Pub. Date: 2013.09.12
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Feedback public-relations server and method of
manufacturing homepage using thereof
Ki-dong Baek
IPC : G06Q 30/02
Applicant : JeongSuk Moon, DGIST
Application No: 1020130069705
Application Date: 2013.06.18
Registration No: 1015093110000
Registration Date: 2015.03.31
Unex. Pub. No: 1020150000004
Unex. Pub. No: 2015.01.02
Unex. Pub. Date: TAEBAEK
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Adjustable Walker
Shalini Kumari Shalu
(National Innovation Foundation, India)
Abstract:
The walker has spring-loaded self-locking front legs, looking at the normal ‘walker’. When the
user pushes the front legs on the upper stairs and the rear legs rest on the lower stairs legs
become adjustable instead of fixed which could be used to climb stairs. It also has a foldable
seat that can be pulled out for resting and is fitted with a horn and a light. The walker is stable
enough for climbing stairs.
A walker to help the physically weak climb stairs and can take up to 100 kg and can be adjusted
to different environments.
Following pic illustrates the real life implementation of this innovation.

Inspired by her Grandfather’s Pain
My grandfather loved to plant. He had a beautiful garden on the roof where he took his daily
walk. Sadly, he had an accident after which he had to use a walker for support. He could walk
on an even surface but it was not flexible enough to be used on stairs.
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Because the walker could not support him on stairs, her grandfather could no longer walk to the
roof to enjoy his garden. I noticed his helplessness and wanted to help him. Looking over the
walker, she realized that if the front legs were adjustable instead of fixed, they could be used to
climb stairs. And that’s how she got this idea.
On Winning IGNITE
She first shared this idea with the IGNITE competition, where NIF got a prototype made based
on it. Seeing her idea translated into reality and receiving an award from Dr Kalam has made
me feel extremely proud of her achievement.
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KNOWLEDGE-BASED DEVELOPMENT AS CULTURAL
DISRUPTION1
Francisco Javier Carrillo
GIEE Knowledge Society, Tecnológico de Monterrey, México
& The World Capital Institute
Keynote presentation at the Joint Conference 1st Society of Open Innovation: Technology,
Market, and Complexity (SOItmC) & 8th Knowledge Cities World Summit 2015. DGIST, Daegu.
South Korea, 14-18 June, 20152.
Abstract
Purpose: to make the case for the cultural evolution underlying the transition from industrial to
knowledge societies.
Category: conceptual paper.
Approach: Knowledge-based development relies as much in the re-definition of production
factors as in the output variables to characterize and measure social worth. The ‘knowledge’
attribute of knowledge cities relies on the capacity to balance all societal values into an equitable
and sustainable dynamic equilibrium.
Scope: an economy and culture where not just financial and material capital, but all worthy
value dimensions, are given due attention.
Results: knowledge-based value is characterized through represented experience. The nature of
k-based as opposed to material-based economics is discussed. Knowledge-based urban
development is then defined.
Conclusions: a new economic culture shall evolve in parallel to the emergence of knowledge
cities.
Keywords
Knowledge, value, material-based, industrial culture, knowledge-based, knowledge-based value
systems, capital systems, knowledge city, knowledge-based development (KBD), knowledge
culture, knowledge society, knowledge economy

1

Keynote presentation of this work at SOItmC & 8th Knowledge Cities World Summit 2015 was possible thanks
to a sponsorship by Professor Rhee, President of GyeongBuk Techno Park and Senior Professor of YeongNam
University; Prof. Junghyun Yoon of Entrepreneurship Center, POSTECH and Prof. JinHyo Joseph Yun of DGIST,
President, Society of Open Innovation: Technology, Market and Complexity and conference Co-Chair.
2
Elements of this work were first included in Chaper 1 of Knowledge and the City by F. J. Carrillo, T. Yigitcanlar,
B. Garcia and A. Lönnqvist (Routledge, 2014). This version was prepared specially as a keynote for this conference.
This paper needs to be further re-worked in order to be published as a distinctive paper.

Incentivizing innovation: insights from Brazilian innovation
support programs
Tan Yigitcanlar *
Associate Professor
School of Civil Engineering and Built Environment
Queensland University of Technology
2 George Street, Brisbane, QLD 4001, Australia
Tel: +61.7.3138.2418
E-mail: tan.yigitcanlar@qut.edu.au
Eduardo Moreira da Costa
Professor
Engineering and Knowledge Management
Federal University of Santa Catarina
Campus Universitário, Trindade, CEP 88040-900, Florianópolis, SC, Brazil
Tel: +55.48.3721.2449
E-mail: educostainovacao@gmail.com
Jamile Sabatini Marques
Visiting Doctoral Researcher
School of Civil Engineering and Built Environment
Queensland University of Technology
2 George Street, Brisbane, QLD 4001, Australia
Tel: +61.7.3138.9124
E-mail: jamilesabatini@gmail.com

Abstract
Innovation is the transformation of knowledge of any kind into new products or services in the
market. Its importance as an important production factor is widespread today. In the age of the
knowledge-based economy innovation it became critical for any company or even country to
compete globally. Many countries are encouraging innovation through various mechanisms, and
one of the most widely used is the provision of special incentives for innovation. This paper
investigates incentive systems for the growth of technology companies as a strategy to promote
knowledge-based economic development. As for the case investigations the study focuses on an
emerging economy, Brazil. The research is based upon the available literature, best practices,
government policy and review of incentive systems. The findings provide insights from the case
study country context and some lessons learned for other countries using incentive systems to
boost the innovation capabilities of their technology companies.
Keywords: Innovation; incentive programs; technology companies; knowledge-based economy;
knowledge-based economic development; Brazil.

Reflections on the innovative city: examining three
innovative locations in a knowledge-bases framework
Professor Tommi Inkinen
Department of Geosciences and Geography
00014-University of Helsinki
FINLAND
tommi.inkinen@helsinki.fi

Abstract
This paper combines three location-based cases with literature background focusing on
knowledge-bases and cities. The paper considers the regional context of the city of Helsinki and
its surrounding area (HMA). Analyzed cases include three specific locations highlighting urban
form, connectivity and knowledge-intensive production. Conceptually innovative cities are
experiencing extensive change as they transform and change in order to become competitive
providers of first class living for highly skilled global work-force. The integration of spatial
characteristics into analyses of knowledge intensiveness of cities brings forth new theoretical
openings for urban analysis setting platforms for open innovation and economy. The paper
focuses on extensive material resources collected in numerous projects. The data gives more
reliable picture of the knowledge-intensive locations compared to single interviews or survey
studies. The total data includes company surveys, stakeholder interviews and observation field
work. Provided reflections are classified according to key issues presented in urban studies and
economic geography.

Strategic management for public sector innovation in
knowledge societies
Katri-Liis Lepik (Corresponding author)
Tallinn University
E-mail: katri_liis.lepik@tlu.ee
Merle Krigul
Brainport Living Lab
E-mail: mkrigul@gmail.com

Abstract
Purpose –
The purpose of this article is to analyse the knowledge-based urban development (KBUD)
policy approach for the purpose of profiling Tallinn city as a knowledge city in the KBUD
context.
Design/methodology/approach –
We propose desk research methods as well as expert interviews. Knowledge-based urban
development (KBUD) policy approach has four broad policy domains—i.e., economic,
societal, spatial, and institutional development-and KBUD is described as the new urban
development policy of the knowledge era that aims to bring economic prosperity, environmental
sustainability, a just socio-spatial order and good governance to cities. KBUD is used as a
framework for benchmarking knowledge cities. For specific purposes of analysing the capital
city of Estonia, Tallinn, as a potential knowledge city, theoretical model of the generic
knowledge capitals system is used. Tallinn is analysed according to the knowledge capital
system theory.
Originality/value – Knowledge-based development performance analysis of knowledge cities is
still an understudied area.
Profiling of a city as a knowledge city and benchmarking it according to the knowledge cities’
criteria is still a novel concept in order to assist policy makers in assessing, compiling and
implementing strategies that would aim at balancing the city’s economic prosperity and citizens’
wellbeing.
Practical implications – The outcomes of the analyses assist the city planners, developers,
policy makers and strategist in assessing the weaknesses and strengths of the city in its pursuit
towards a knowledge city and provide insights of which aspects need to be improved and
which strategies require reformulation. The policy makers and practitioners tend not to be fully
aware of the possibilities of how the methods and theories of knowledge city could be utilized
for the development of the city. It includes awareness raising on the knowledge city concept and
its practical implications for citizens.
Keywords : knowledge city, knowledge-based urban development

Schumpeterian Analysis of Catch-up and Catch-up cycles
Keun Lee and Franco Malerba

Many industries have witnessed numerous changes in industrial leadership and successive catchup by late entrants. The incumbent fails to maintain its superiority in production or market
shares, and a latecomer catches up with the incumbent. The latecomer, who gains leadership,
then loses to another latecomer. We call these phenomena of successive changes in industrial
leadership as ‘catch-up cycles’, where catch-up means a substantial closing of the gap in market
shares between firms in a leading country and those in a latecomer or follower country. This
paper attempts to explain these phenomena in six sectors of cell phones, memory chips, camera,
steel, mid-sized jets, and wine. These cases were analysed in view of the common theoretical
framework on successive changes in the industrial leadership and a catch-up cycle proposed by
Lee and Malerba (2015a) which is based on the notions of sectoral systems and the evolution of
these systems over time (Malerba, 2002).
Several discontinuities may occur during their evolution, which we call as ‘windows of
opportunity’ which was first used by Perez and Soete (1988) to refer to the role of the rise of
new techno-economic paradigms in generating leapfrogging by the latecomers who take
advantage of a new paradigm and thereby surpass the old incumbents. We broaden the notion of
windows of opportunity by consider more dimensions, and identify three windows, namely,
technological, demand and institutional windows (Lee and Malerba, 2015a). With the notion of
‘windows of opportunity’, this study uses the concept of ‘response’ by firms and systems. A few
firms from emerging countries and the sectoral system that supports them may respond to the
opening of windows and rise to global leadership, whereas the falling behind of the current
leaders from a certain country may be due to a lack of effectiveness in the response, often due to
an ‘incumbent trap’ (Chandy and Tellis, 2000), by firms and by their sectoral system leading to
misalignments to the new window. In sum, the gist of our theory is that diverse combinations of
windows of opportunity and the responses of firms and sectoral systems of latecomers and
incumbents determine the pattern of successive catch-ups that will most likely emerge in a
sector.
While we consider all these ‘three windows’ of opportunity, the final emerging picture is quite
‘Schumpeterian’ because we confirm the supremacy of technological innovation as the critical
interface connecting the three windows. While the demand-related windows are important, they
tend to have an influence on the forging-ahead stage primarily because they lead to demanddriven innovation and new investment or demand-driven adoption and diffusion of new
technologies. Similarly, while the role of the institution and government window is ‘significant’
during the forging-ahead stage in several cases (such as Japanese steel), its actual impact is
realized through the adoption or diffusion of new innovations. However, we have also proposed
to qualify and specify the subtle nature of technological windows along the different dimensions
of exogenous versus endogenous innovation and of competence-enhancing versus destroying
innovation. However, the aforementioned distinctions must be complemented with the nature
and types of capabilities and strategies of the incumbents and latecomers, as well as their
sectoral system adequacies, alignment and responses.
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Abstract
Purpose: to make the case for the cultural evolution underlying the transition from industrial to
knowledge societies.
Category: conceptual paper.
Approach: Knowledge-based development relies as much in the re-definition of production
factors as in the output variables to characterize and measure social worth. The ‘knowledge’
attribute of knowledge cities relies on the capacity to balance all societal values into an equitable
and sustainable dynamic equilibrium.
Scope: an economy and culture where not just financial and material capital, but all worthy
value
dimensions, are given due attention.
Results: knowledge-based value is characterized through represented experience. The nature of
k-based as opposed to material-based economics is discussed. Knowledge-based urban
development is then defined.
Conclusions: a new economic culture shall evolve in parallel to the emergence of knowledge
cities.
Keywords
Knowledge, value, material-based, industrial culture, knowledge-based, knowledge-based value
systems, capital systems, knowledge city, knowledge-based development (KBD), knowledge
culture, knowledge society, knowledge economy
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Abstract
This research is designed to analyze the moderating effect of social capital between
organizational slack and managerial practices for open innovation. After controlling the firm
size, firm age, and environmental uncertainty, we test two hypotheses. First, we test the
hypothesis that organizational slack has a positive effect on managerial practices for open
innovation. Especially we focus on the managerial innovation and open innovation because
recently managerial innovation and open innovation are more and more important. Second, we
test the moderating role of social capital between organizational slack and managerial practices
for open innovation. Because social capital is a kind of networking activity, we assume that
social capital can contribute to managerial practices for open innovation through the networking
activity.
For this research, we administered the questionnaire surveys, and got the 250 effective data
(companies) in Korea. Then we used the validity, reliability, correlation and multiple regression
analysis by means of SPSS 18.0.
As a result, we can find the two meaningful results. First, organizational slack, especially not
absorbed slack but unabsorbed slack, has positive effect on managerial practices for open
innovation. It is because absorbed slack such as excessive facilities, machines, or employees is
not useful in managerial practices for open innovation. On the other hand, unabsorbed slack is
useful in managerial practices for open innovation because unabsorbed slack such as excessive
money or securities is very flexible and active. Taken together, the relationship between
managerial practices for open innovation and unabsorbed slack is proven in terms of flexibility.
Second, social capital has moderating effect between organizational slack, especially not
absorbed slack but unabsorbed slack, and managerial practices for open innovation. A prior
study related to the relationship between managerial practices for open innovation and social
capital doesn’t exist yet, so this analysis result is very meaningful in academic respect.
But this research has some limitations. First, this research is analyzed by limited region (Korea)
and samples (250 companies), so more region and samples are recommended in the future.

Second, we focus on managerial practices for open innovation in this paper, so the studies about
technological practices for open innovation are recommended in the future.
Keywords: Organizational Slack, Managerial Practice, Open Innovation, Social Capital,
Moderating Effect
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Davie grew up in Glasgow, Scotland and has worked in Community Development and Young
People’s Services in Glasgow, Belfast and Newcastle upon Tyne. He currently manages a range
of multi-disciplinary services for young people at risk at Newcastle upon Tyne Youth Offending
Team, specialising in Court Work, Restorative Justice, and Education, Training and
Employment support initiatives. David has developed a network of pan European partners
sharing practice and ideas across a range of criminal justice activities and leads the academic
research partnership between Newcastle Youth Offending Team and Northumbria University.
He qualified in the Advanced Diploma in Practice Education and Development (Social Work) in
2003 and has a strong commitment to Social Work education and training, teaching on a number
of Criminology, Law and Social Policy modules. Davie is an Associate Partner of the Centre of
Offenders and Offending at Northumbria University and a founding Director of The Skill Mill
Limited a Social Enterprise dedicated to the employment and training of young people in
environmental work.
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Since qualifying as a Social Worker in 1993 Paul Brownlee has worked in a number of Social
Work Departments in the North East of England. He has spent the majority of his career
delivering, managing and leading services for young people involved in the Criminal Justice
System. Paul has worked as an advisor and improvement consultant to the Youth Justice Board
of England and Wales developing best practice models at both local and national levels.
Recently Paul has focused on implementing innovative partnership responses to juvenile justice
issues and has spoken on the subject at international events. Paul is currently responsible for
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University and a founding Director of The Skill Mill Limited a Social Enterprise dedicated to
the employment and training of young people in environmental work.

Abstract:
This paper will draw from research and the evidence based practice of developing new services
for youth at risk in the UK using a knowledge based design approach which delivers multiple
benefits to the individual, the local economy, the community and the environment. The authors
will explore the model in detail including the success criteria and propose a conceptual

framework for the sharing of practice whilst preserving intellectual property and programme
integrity. This case study will be of interest to those involved in the field of open innovation,
especially where there is a significant statutory and legal requirement for services and will
address the tensions that arise where fidelity to a model is paramount without prohibiting scaleup and replication. Taking the example of social enterprise as an catalyst for change, the
evidence from the study will show that a new business model which combines ethical business
practice, social innovation and a methodology for measuring social impact provides a
compelling argument to policy makers and leaders. The research takes account of shrinking
public sector resources and the need for cities to respond to societal challenges in new and
creative ways and engage the broadest possible group of stakeholders. The authors will provide
qualitative and quantitate evidence of impact over a 5 year period.
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Cities and regions have begun to re-shape upon Knowledge Economy (KE) and the
concept of Knowledge City (KC) arose accordingly. Several cities have already
adopted Knowledge-Based Urban Development (KBUD) strategies that draw the
path to become KCs. Turkey as one of the developing countries that has developed
strategies for increasing competitiveness in KE, is facing a challenge to transform
cities into knowledge-based. A comprehensive planning approach towards becoming
a KC is the missing link so far. The purpose of this paper is to determine which
province(s) are strategically more appropriate to adopt KBUD strategies in Turkey.
The study will, first, evaluate existing assessment models; second, will introduce the
model used specifically for Turkish provinces. After presenting the results of KBUD
potential index of Turkish provinces, the study aims to end with a note on which
provinces have higher potential to adopt KBUD strategies for a balanced and
sustainable economic development.

Keywords
Knowledge Economy, Knowledge City, Assessment Models, Developing Country, Turkey

1. Introduction

The vast change in information and communication technologies (ICT) allowed us to
distribute knowledge in seconds and changed our perception of life. Such developments
added knowledge a commercial value, transformed production system towards knowledgebased systems (Castells, 2000; Baum et al., 2006), affected the way society lives daily-life
(Gonzalez et al., 2005; Weinstock, 2010) and, relatively, reflected in the economy as
Knowledge Economy (KE) rapidly (Drucker 1998; OECD, 1996). The hand-in-hand
relationship of economy, society and urban form raised the need of a new planning
approach to transform cities into knowledge creation centres. A new urban concept,
Knowledge City (KC) was proposed to the literature (Carillo, 2006a). Its applications have
already started to be implemented. However, instead of traditional planning approaches,
new development strategies were needed to transform cities accordingly. To accomplish
the task, Knowledge-Based Urban Development (KBUD) strategies took place in planning
literature. Today KBUD is commonly accepted as the pathway for cities to become KCs
(Ergezakis vd., 2004, 7; Knight, 2008; Yigitcanlar et. al, 2008a).
In the global economic system, where the city’s relationship is largely regarded in terms of
‘connectivity’ to the Internet (Weinstock, 2010), cities are required to be places of
knowledge spillover (Griliches, 1992; Brecshi and Lissoni, 2001a) within its changing
form and function in knowledge era (Ellison and Glaeser, 1999; Castells, 2002; Baum et.
al, 2007; Yigitcanlar vd., 2008a, 2008b). Additionally, KC is required to attract both
knowledge-intensive activities (Audretsch and Feldman 1996; Fujita ve Weber, 2003) and
knowledge workers (Van den Berg et. al., 2004; Carvalho, 2006; Yigitcanlar, 2007a).
Moreover, institutions are expected to organise, manage and govern all other aspects while
bringing all actors and sources together to facilitate knowledge-intensive activities
(Yigitcanlar, 2010; Carillo et al., 2014). It is clear today that planning a KC is not only
spatial issue; it has economical, societal, spatial and institutional aspects within itself.
Adopting KBUD strategies supports increasing competitiveness in KE (Ergazakis, et.al.
2004; Yigitcanlar, 2011; Carillo et. al, 2014). Therefore, measuring KBUD performance
or level of cities is important for competitiveness and for planning cities accordingly. It has
been a difficult question to answer since KC has several aspects and requires a new way of
systems thinking. Many scholars and organizations have already developed assessment
models (WCI, 2006; Ergazakis et. al, 2006; Corey and Wilson, 2006; Van Winden et. al,
2007; Yigitcanlar, 2008a, 2013). However, there isn’t a viable integrated KBUD
assessment model today (Dang and Umemoto, 2009). All models vary based on their
approach and geographical differences (Heywood, 2008). One of the main critiques of
KBUD assessment models was about integrating locality into the models especially for
developing countries, who has less knowledge stocks, lacking knowledge worker
(Veugelers, 2011) and needs to experience technology adaptation stages (Verspagen, 1991).
However, it is important to state that some of the models get updated towards eliminating
critiques and developing an integrated model (Carillo et. al, 2014).
Turkey has been investing on increasing its competitiveness in KE. The nation-wide
policies that are in progress are increasing knowledge worker capacity, providing an
efficient platform for innovation and strengthening institutional leadership (Ministry of
Development, 2003). Verspagen’s (1991, 1992) three phases of technological development
process is mainly measured by international trade channels; such as FDI, import, export
and etc. Therefore, 151% increase in FDI, 323% in import and 338% in export between
2002-2012 indicates that Turkey is in the process of acquiring new technology and

knowledge. The missing link, so far, is the lack of urban development strategies in Turkey.
Although there are studies that designate Istanbul as a prospect KC (MAKCi, 2013, Carillo
et. al, 2014) and stating that Ankara building a Science Valley (Ankara Development
Agency, 2012), there is not any urban planning strategies or KC vision in their existing
plans. In addition, Istanbul's role as a Global City and finance centre in the country raises
the argument of whether it is the right choice for Turkey. Although, investing on a KC will
be beneficial for Turkey to accomplish nation-wide goals, what is more important, is using
resources wisely. Therefore, it is crucial to understand the provinces' potential to channel
investments in right direction.
This study aims to find out the provinces with higher potential to adopt KBUD strategies
in Turkey and to understand the similarities, differences and possible grouping formations.
The goal is to measure KBUD potential of Turkish provinces. To accomplish the task, the
study evaluated assessment models and determined indicators based on literature and
expert opinions. The model for Turkish provinces is consisted of an indexing framework.
First, the article will present the evaluation of the analysed assessment models and, second,
it will explain the methodology. Following section is consisted of results and final section
will present evaluation and discussions.
2. Developing a KBUD Assessment Model for Turkey
2.1 Evaluation of assessment models
Developing a successful model for Turkey requires detailed analysis of the existing
assessment models. The investigation on assessment models split in two parts; first is about
content along with explanations of indicators and second is about quantifying the model
(Table 2). The MAKCi Awards (WCI, 2006), The KnowCis Model (Ergazakis et. al, 2006),
The ALERT Model (Corey and Winson, 2006), KBUD Characteristics Model (Van
Winden et. al, 2007), KBUD/AM (Yigitcanlar, 2013) were analyzed in the first section
(Table 1).
All KBUD assessment models were created to accomplish different goals; and therefore,
have different approaches. Relatively, the goal and approach of the models effect the
determination of indicators. Most of the models combine quantitative and qualitative
methods. This study’s goal is to measure KBUD potential of Turkish provinces. The
missing link to increase competitiveness in KE is determined as the urban planning
strategies. That is why; the study is more concerned about planning perspective. The
measurement of four main categories, economic, societal, spatial and institutional,
following the footsteps of KBUD/AM (Yigitcanlar, 2013), will be helpful to prioritize
planning strategies and actions.

Table.1 Evaluation of KBUD Assessment Models
Model

Number of
categories

Approach

Content

Conceptual framework

MAKCi

8
(capitals)

The KnowCis

9

The ALERT
Model

5

KBUD
Characteristics
Model

KBUD/AM
(2013)

7

4 categories
8 indicator
sets

To determine
high performance
KCs
To determine
KBUD strengths
and weaknesses
and
implementation
To support local
and regional
planning
practitioners
To acquire, to
create, to
disseminate and
to use knowledge

Urban
development and
planning

Qualitative
&
quantitative
Qualitative
&
quantitative
Qualitative
&
quantitative
Qualitative
&
quantitative

Quantitative
performance
analysis

City systems of knowledge
City systems of learning
City systems of information
Concept, Support, Infrastructure,
Participation, Business
environment, Public sector,
Networking, Human skills and
International networks
Awareness, Layers, E-business,
Responsiveness and Talk
Knowledge base, industry
structure, quality of life, diversity,
accessibility, social equity and
scale
Macro-economics foundation,
knowledge-economy foundation,
human and social capitals,
diversity and independency,
quality of life and place,
sustainable urban development,
planning and leadership, support
and partnership

Second part of the investigation is on the statistical procedures. The goal of the study
requires an index study since the method summarizes and ranks multiple indicators. It is
clear that there isn’t a single formula that can be applied to all index studies. However, all
studies that took place in Turkey prefer Principle Component Analysis (PCA) and
normalization. PCA is used to eliminate the dependency structure between indicators and
to reduce the dimension of the dataset. PCA can, also, be used to analyse the dataset to
prepare for other analysis (Saruhan and Ozdemirci, 2005). If preferred, weighting methods
are consisted of expert opinions. Expert opinion provides the qualitative part of these
models. Based on the evaluation of the statistical procedures of indices-based studies, this
study will use PCA and normalization. Expert opinions will be included in determining
indicators.

Table 2 Summary of methods used in investigated multiple indicator-based indices used
globally and locally.

Model
MAKCi (2006)
KBUD/AM (2013)
Network Readiness
Index (2014)
URAK Competitiveness
Index (2009)
EDAM & Deloitte
Competitiveness Index
(2009-2010)
Foreign Trade Potential
(2011)
SEGE (2013)

Number of
sub indices
8
4

Number of
indicators
17 (questions)
32

4

9 - 90

4

36

6

50

4

-

7

58

Statistical
procedures
Regression
Normalization
Depends on
final variable set
PCA –
Normalization
PCA –
Normalization
Network
analysis
PCA –
Normalization

Weighting
method
Expert opinion
Expert opinion
Expert opinion
-

2.2 Methodology
The methodology is consisted of five parts; (1) evaluation of existing assessment models
and indices-based studies, (2) determining an indexing framework of KBUD potential of
Turkish provinces, (3) determining indicators, (4) collecting data and applying statistical
procedures, and (5) evaluation of findings. Before PCA, KMO, Barlett’s sphericity test and
anti-image analysis were applied to all data to test the data compatibility for factor analyses.
The results are shown in 5 intervals (0-5, 5-15, 15-25, 25-50 and 50-100) based on
frequency distribution of final scores.
2.3 Determining indicators
Indicators of KBUD Potential Index of Turkish provinces are based on literature and expert
opinions. Since Turkey is considered as a developing country, it is important to understand
developing countries’ picture on KE and KBUD development. This section explains
indicators' place in literature and data availability for Turkey in each category.
2.3.1. Economic Development
Macro-economic indicators that are commonly used in evaluated studies are included in
this study to capture stability and existing structure of economy. One of the critiques states
that innovation is built upon existing knowledge stock and developing countries usually
lacks knowledge stock and/or knowledge worker. Producing new knowledge and
technology is slower. Relatively, this slows down the pace of increasing competitiveness.
That is why, R&Ds, as new knowledge producing centres, are stated as crucial ingredients
for economic development (Griliches, 1979; Audrectsh and Feldman, 2004; Acs et.al,
1992; Feldman, 1994). Another point is the technology adaptation process that developing
countries have to experience to be able to create new knowledge and technology on its own
(Verspagen, 1991). Verspagen (1991, 1992) identifies three phases for technological
development process; (1) pre-catch-up, where technological progress does not contribute

to economic growth, (2) catch-up, where technology absorption increases, and (3) postcatch-up, where the country begins to develop its own R&Ds and finally starts to see
outcomes on knowledge-based growth. R&D expenditure data is not available in province
level. Therefore, the study included number of R&Ds and number of patents.
Veugelers (2011) points out two crucial ingredients for developing countries to complete
technological adaptation process; (1) access to ‘foreign’ technology via international
partnerships, trade flows or investments and (2) absorptive capacity (Cohen and Levinthal,
1990) and social capability (Abromovitz, 1986), which are required to deliver growth and
sustain the developed capacity. First ingredient can be measured with foreign trade
indicators (FDI, import, export), while the second requires technologically-literate
workforce and highly-skilled elite, public-sector institutions, etc. for measurement
(Veugelers, 2011).
Table 3 The indicators of Economic Development indicator set of KBUD Potential Index
of Turkish Provinces.
Category

Indicator
sets

Indicators

Knowledge Economy infrastructure

Economic
structure

Unemployment rate
Employment rate
Number of founded firms
Number of closed firms
10-year average of import
10-year average of export
FDI (TRY)
Number of foreign firms
High-tech sectors
Employment in high and
medium-high tech. industries
Knowledge-intensive Employment in knowledgesectors
intensive industries*
R&D
Number or R&D units
Patent
Number of patents
ICT initiatives
Number of ICT initiatives
Technoparks
Number of Technoparks
ICT infrastructure
Number of mobile phone users
Number of internet users
Number of broadband users
* Eurostat, Knowledge Intensive Activities, Nace Rev.2 at 2 digit.

Economic Development

Unemployment
Employment
Founded firms
Closed firms
Import
Export
Foreign investments

Variables

2.3.2. Societal Development

Source

Year

TSI
TSI
TSI
TSI
TSI
TSI
ME
ME

2012
2012
2012
2012
2002-12
2002-12
2002-12
2012

SSI

2012

SSI

2012

SIT
TPI
TSI
SIT
ICTA
ICTA
ICTA

2012
2012
2012
2012
2012
2012
2012

Knowledge workers play a critical role for both KE and KBUD development. Attracting
and sustaining knowledge workers have become one of the key factors of economic
development of a city, region or nation (Gottlieb, 1995; Saxenian, 1994; Yigitcanlar et. al,
2007). On the one hand, firm diversity along with place and life quality effect knowledge
workers' location choice (Gottlieb, 1994). On the other hand, firms are following talent and
knowledge workers (Glaeser, 2000; Saxenian, 1994). In developing countries, where
knowledge worker density is lower, it becomes problematic to attract both firms and
knowledge worker. Also, existing knowledge worker concentrates only in certain cities.
Powell and Snellman (2004) argues that if the worker classification is not prepared
carefully and technologically disadvantaged workers are not educated well, there would be
a new social class and a possible social segregation. This is why; the education level of the
society is as important as sustaining knowledge workers. Additionally, knowledge worker
is described as independent, highly mobile in location and in between firms, seeks for
cultural diversity (Van den Berg et al., 2004), social equity (Carvalho, 2006) and social
tolerance (Yigitcanlar et. al, 2007). Understanding society's existing dependency ratio,
cultural diversity, tolerance and life satisfaction is important to attract knowledge workers.
Table 4 The indicators of Societal Development indicator set of KBUD Potential Index
of Turkish Provinces.

Societal Structure

Indicator
sets

Indicators

Variables

Source

Year

Dependency

Dependency ratio
Female population’s
employment participation rate
Total fertility rate
Number of work permits for
foreigners

TSI

2012

TSI

2012

TSI

2009-13

LSS

2012

Ministry of
Tourism

2012

LSS

2012

TSI
TSI

2012
2012

TSI

2012

SSPC

2012

SSPC

2012

SSPC

2012

UCCE

2012

Cultural diversity
and Tolerance

Number of foreign visitors

Life satisfaction
Education

Knowledge Worker
Infrastructure

Socio-Cultural Development

Category

Higher education

Technical staff

2.3.3. Spatial Development

Number of disabled
employees
Level of happiness
Level of hope
Vocational and technical highschool enrolment rate
Number of university and
graduate school students
Number of university and
graduate school graduates
Number of university lecturers
Number of engineers and
technician staff members

The city needs to provide, not only high quality of life and place (Yigitcanlar et. al, 2007,
2008b, 2010c, 2013); but also, knowledge intensive-activities and knowledge-sharing areas
(Karlsson et. al, 2012; Richardson et. al, 2011; Carillo et. al, 2014; Edvinsson, 2000).
Universities, R&Ds, research parks and knowledge-intensive industries need to be planned
and designed in harmony with open spaces, cultural activity areas and etc. (Edvinsson,
2000). The lack of the knowledge or consciousness of new way of living, effect the
planning and design approach negatively. A city's place and life quality is considered to be
one of the most important ingredients for economic development (Florida, 2002).
Additionally, sustainability plays a significant role in the spatial formation to provide a
good quality of life within a healthy and physically attractive environment (Yigitcanlar et.
al, 2008d).
Table 5 The indicators of Spatial Development category of KBUD Potential Index of
Turkish Provinces.

Knowledge-intensive Activities and
Sustainability

Indicator
sets

Life and place quality

Spatial Development

Category

Indicators

Variables

Source

Year

Urbanization
Knowledgeintensive activities

Urbanization rate
Number of knowledgeintensive firms
Number of universities
Airport passenger capacity
The distance to the closest
airport
The ratio of railways to total
area
Housing stock
Number of green buildings
Residential electricity
consumption per person
Number of hospital beds per
100.000 people
Number of doctors per
100.000 people
Number of public libraries
Number of museums
Number of movie theatres
Number of theatres

TSI

2012

SSI

2012

HEI
SAA

2012
2012

TSI

2012

TSR

2011

TSI
TSI

2012
2012

TSI

2011

TSI

2012

TSI

2012

TSI
TSI
TSI
TSI

2012
2012
2012
2012

Accessibility

Sustainability

Health

Culture

2.3.4. Institutional Development
Institutional development is a crucial component of KBUD development and develops the
main part of absorptive capacity (Cohen and Levinthal, 1990). The category organizes,
manages and governs all other categories (Yigitcanlar, 2010; Carillo et. al, 2014).
Institutions are expected to provide a trustworthy economic platform to be able to attract
firms and foreign investments. Additionally, partnership and leadership are crucial
components of institutional development (Knight 1995; Van Winden, 2010; Ergazakis vd.,
2004b). The category has limited number of indicators than expected because of data

availability difficulties of category’s context. As a result, the element of knowledge in
institutional indicators could not be included in this category.
Table 6 The indicators of Institutional Development category of KBUD Potential Index
of Turkish Provinces.
Indicator Indicators
sets
Management
employment

Leadership – Partnership – Satisfaction

Institutional Development

Category

Use of
corporate
technology
Partnerships

Public support

Satisfaction of
public services

Variables

Source

Year

Number of administrative staff

UCCE

2012

TSI

2012

TSI

2012

SIT
Dept.Asso.
Dept.Asso.

2012
2012
2013

ME

2002-12

ME

2002-12

ME

2012

TSI

2012

Number of active individual internet
banking customers per 1.000 people
Number of active corporate internet
banking customers per 1.000 people
Number of SANTEZ project
Number of active association
Number of NGOs
10-year average of public
investments
10-year average of incentives
Share of transportationcommunication public investment in
total
Satisfaction rate of judicial services

Indicators of KBUD Potential Index of Turkish provinces were determined according to
the literature with respect to critiques. Available data in province level in Turkey were sent
out to experts to determine final indicator sets. Expert opinions were collected from 10
experts (Academicians, government officers, NGO employees, planning practitioners).
Each expert stated the importance level of each indicator in likert scale. Afterwards, KMO,
Barlett’s sphericity test and anti-image analysis were applied to all data to test the data
compatibility for factor analyses. The data with less than 0,5 significance in anti-image
analysis were deducted.
Four main categories are structured in indicator sets to understand existing structure and
knowledge infrastructure and/or potential for KBUD development for each category,
except institutional development because of data availability limitations and reliability.
Some indicators are represented by more than one variable. In total, Economic
Development (ED) has 17, Societal Development (SoD) has 14, Spatial Development
(SpD) has 15, Institutional Development (ID) has 10 variables and in total KBUD Potential
Index has 56 variables. PCA analysis used to test compatibility of variables between each
other and to analyse factor groups' relativity with literature. PCA indicates factor
weightings; however, weightings determined by PCA are strictly mathematical and did not
included as a weighting in the equation. PCA was applied to each category's variables
separately.
3. The KBUD Potential Index of Turkey

The KBUD Potential Index of Turkish Provinces is calculated with arithmetic average of
4 categories, while category’s sub-index score represents the potential of that category to
determine the strengths and weaknesses of provinces. The results of KBUD Potential Index
(Table 8) show a clear picture of Istanbul being the main centre for KBUD development in
Turkey with full score in all categories. The categories of Economic Development and
Spatial Development have only Istanbul higher than 50. Economic development’s scores
are distributed mainly in between 5-15, which indicates that KE performance is low
throughout the country. The Societal Development scores are distributed within a higher
range than other categories. Majority of the scores are higher than 25, whereas other
categories scores are mainly in between 5 and 10 (Table 7). Ankara, the capital, comes
second in institutional development; while it is interesting that Istanbul’s institutional
development is higher than the capital.

Figure 1 KBUD Potential Index of Turkish Provinces.
Table 7 Frequency of KBUD Potential Index of Turkish Provinces results.

Scores

Economic
Development

Societal
Development

Spatial
Development

Institutional
Development

KBUD
Potential
Index

0-5
5-15
15-25
25-50
50-100

5
60
11
4
1

5
6
12
53
5

3
40
32
5
1

9
37
30
2
3

0
22
48
9
2

Table 8 The KBUD Potential Index of Turkish Provinces.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Economic Development
İstanbul
100,0
Ankara
44,36
Kocaeli
42,98
Bursa
40,64
İzmir
25,17
Manisa
24,92
Tekirdağ
22,86
Antalya
19,79
Sakarya
19,16
Adana
17,73
Konya
17,50
Eskişehir
17,41
Denizli
15,71
Samsun
15,56
Mersin
15,31
Yalova
15,18
Trabzon
14,97
Kayseri
14,72
Erzurum
14,49
Muğla
14,41
Hatay
13,95
Aydın
13,93
Kars
13,82
Edirne
13,51
Erzincan
13,51
Elazığ
13,49
Kütahya
13,41
Ç anakkale
13,30
Ordu
13,17
Ardahan
13,01
Kastamonu
12,90
Aksaray
12,88
Afyonkarahisar
12,86
Düzce
12,78
Sivas
12,76
Ç orum
12,62
Bolu
12,57
Rize
12,54
Burdur
12,53

Societal Development
İstanbul
100,0
Ankara
66,25
Eskişehir
64,18
İzmir
56,62
Bursa
50,38
Bolu
49,67
Antalya
49,52
Isparta
47,67
Balıkesir
46,26
Sakarya
45,99
Edirne
45,17
Kütahya
44,70
Giresun
44,49
Bilecik
44,06
Kocaeli
43,92
Ç anakkale
43,03
Tekirdağ
42,25
Kırıkkale
41,94
Kırklareli
41,15
Rize
41,00
Sinop
40,89
Uşak
40,22
Düzce
40,16
Afyonkarahisar
40,06
Çankırı
39,65
Bartın
39,54
Artvin
39,30
Amasya
38,90
Manisa
38,55
Samsun
38,36
Denizli
38,30
Ordu
37,76
Karaman
37,71
Yalova
37,31
Kırşehir
37,30
Trabzon
36,91
Konya
36,76
Karabük
35,92
Kastamonu
35,79

Spatial Development
İstanbul
100,0
Ankara
47,22
İzmir
40,08
Konya
29,59
Kocaeli
27,62
Gaziantep
26,90
Adana
24,69
Kayseri
24,28
Eskişehir
23,57
Diyarbakır
22,56
Bursa
22,14
Sivas
21,90
Antalya
21,16
Elazığ
20,93
Balıkesir
20,53
Mersin
20,01
Malatya
19,86
Uşak
19,39
Erzurum
19,22
Isparta
18,91
Manisa
18,84
Samsun
18,73
Kütahya
18,66
Nevşehir
18,46
Denizli
17,67
Batman
17,10
Tokat
17,08
Afyonkarahisar
16,73
Mardin
16,68
Erzincan
16,54
Bilecik
16,22
Kırıkkale
16,10
Tekirdağ
15,96
K.maraş
15,90
Aydın
15,90
Sakarya
15,62
Van
15,28
Şanlıurfa
15,27
Hatay
15,00

Institutional Development
İstanbul
100,0
Ankara
67,43
İzmir
52,22
Bursa
37,64
Sakarya
27,17
Kocaeli
24,58
Antalya
24,55
Kütahya
23,62
Bolu
23,40
Sinop
22,42
Muğla
22,34
Eskişehir
22,24
Aksaray
21,11
Gaziantep
21,01
Balıkesir
20,63
Konya
20,50
Tekirdağ
19,47
Denizli
18,14
Kayseri
17,75
Erzincan
17,18
Adana
16,71
Mersin
16,57
Rize
16,46
Samsun
16,44
Kastamonu
16,02
Uşak
15,88
Afyonkarahisar
15,83
Ç anakkale
15,80
Edirne
15,67
Manisa
15,62
Aydın
15,54
Karabük
15,44
Bilecik
15,38
Ordu
15,31
Kırşehir
15,27
Isparta
14,95
Trabzon
14,84
Kırıkkale
14,70
Yalova
14,49

KBUD Potential Index
İstanbul
100,0
Ankara
56,32
İzmir
43,52
Bursa
37,70
Kocaeli
34,78
Eskişehir
31,85
Antalya
28,76
Sakarya
26,99
Konya
26,09
Tekirdağ
25,14
Kütahya
25,10
Balıkesir
24,97
Manisa
24,48
Isparta
23,49
Bolu
22,90
Denizli
22,45
Samsun
22,27
Kayseri
22,26
Uşak
21,91
Afyonkarahisar
21,37
Sinop
21,32
Adana
21,29
Muğla
21,18
Bilecik
21,13
Edirne
21,01
Ç anakkale
20,78
Kırıkkale
20,47
Trabzon
20,11
Erzincan
20,10
Rize
19,98
Aydın
19,87
Mersin
19,69
Amasya
19,63
Karabük
19,34
Kastamonu
19,27
Sivas
19,14
Kırklareli
19,06
Ordu
18,76
Giresun
18,72

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

Zonguldak
Balıkesir
Isparta
Tokat
Uşak
Giresun
Van
Malatya
Çankırı
Sinop
Iğdır
Ağrı
Bartın
Nevşehir
Kırklareli
Yozgat
Karabük
Şanlıurfa
Artvin
Hakkari
Niğde
K.maraş
Amasya
Gaziantep
Bayburt
Kilis
Osmaniye
Bingöl
Kırıkkale
Muş
Karaman
Bilecik
Bitlis
Gümüşhane
Kırşehir
Tunceli
Adıyaman
Diyarbakır
Siirt
Batman
Şırnak
Mardin

12,52
12,47
12,44
12,43
12,17
12,15
12,07
12,07
11,96
11,78
11,76
11,66
11,59
11,28
11,22
11,14
11,14
11,14
10,98
10,91
10,63
10,61
10,50
10,22
10,04
9,70
9,66
9,51
9,15
9,13
8,90
8,88
8,87
8,87
8,21
7,49
5,21
2,47
1,93
0,90
0,37
0,00

Muğla
Bayburt
Aydın
Erzincan
Tokat
Kayseri
Burdur
Gümüşhane
Zonguldak
Nevşehir
Sivas
Aksaray
Yozgat
Malatya
Niğde
Mersin
Adana
Erzurum
Ç orum
K.maraş
Elazığ
Ardahan
Osmaniye
Hatay
Kilis
Hakkari
Adıyaman
Iğdır
Bingöl
Tunceli
Kars
Gaziantep
Siirt
Van
Şırnak
Bitlis
Batman
Muş
Diyarbakır
Ağrı
Mardin
Şanlıurfa

35,54
34,51
34,10
33,18
32,67
32,27
32,23
31,50
31,43
30,92
30,08
28,89
27,87
27,55
27,17
26,89
26,04
25,83
25,79
24,80
23,46
23,34
22,76
22,41
22,32
22,28
21,90
19,61
19,10
18,56
15,42
14,78
8,37
7,64
6,22
5,83
5,37
4,92
4,22
3,64
2,89
0,00

Karabük
Amasya
Ç orum
Adıyaman
Siirt
Trabzon
Osmaniye
Kars
Zonguldak
Çankırı
Ağrı
Muğla
Kilis
Kastamonu
Burdur
Muş
Kırşehir
Bitlis
Ç anakkale
Karaman
Kırklareli
Niğde
Yozgat
Sinop
Iğdır
Rize
Edirne
Şırnak
Bingöl
Aksaray
Ordu
Giresun
Gümüşhane
Bolu
Yalova
Hakkari
Düzce
Bayburt
Bartın
Ardahan
Artvin
Tunceli

14,88
14,65
14,18
14,18
13,90
13,74
13,66
13,59
13,28
13,06
12,47
12,44
12,39
12,38
12,35
11,75
11,33
11,33
10,97
10,61
10,43
10,39
10,32
10,21
9,96
9,90
9,69
9,68
9,24
8,90
8,79
7,35
6,12
5,96
5,93
5,62
5,31
5,11
5,11
4,17
1,10
0,00

Amasya
Karaman
Artvin
Hatay
Kırklareli
Burdur
Zonguldak
K.maraş
Nevşehir
Niğde
Sivas
Düzce
Giresun
Ç orum
Malatya
Bartın
Erzurum
Elazığ
Yozgat
Tokat
Gümüşhane
Çankırı
Kars
Tunceli
Osmaniye
Bayburt
Iğdır
Ardahan
Kilis
Şanlıurfa
Mardin
Adıyaman
Diyarbakır
Batman
Van
Şırnak
Bingöl
Siirt
Ağrı
Bitlis
Hakkari
Muş

14,47
14,36
14,28
14,28
13,42
13,38
13,33
13,15
12,27
11,93
11,82
11,00
10,91
10,78
10,70
10,55
10,28
10,25
10,04
9,80
9,08
8,78
8,41
7,41
7,30
6,55
6,12
5,82
5,71
5,69
5,37
5,37
5,00
4,42
4,35
3,90
3,80
3,53
3,53
2,89
1,07
0,00

Çankırı
Nevşehir
Yalova
Gaziantep
Kırşehir
Tokat
Aksaray
Karaman
Zonguldak
Burdur
Malatya
Erzurum
Düzce
Elazığ
Bartın
Artvin
Hatay
K.maraş
Ç orum
Niğde
Yozgat
Bayburt
Gümüşhane
Osmaniye
Kars
Kilis
Iğdır
Adıyaman
Ardahan
Bingöl
Hakkari
Van
Diyarbakır
Tunceli
Şanlıurfa
Ağrı
Bitlis
Batman
Siirt
Muş
Mardin
Şırnak

18,36
18,23
18,23
18,23
18,03
17,99
17,94
17,89
17,64
17,62
17,54
17,46
17,32
17,03
16,70
16,42
16,41
16,11
15,84
15,03
14,84
14,05
13,89
13,34
12,81
12,53
11,86
11,66
11,58
10,41
9,97
9,84
8,56
8,36
8,02
7,82
7,23
6,95
6,93
6,45
6,24
5,04

3.1. Economical Development
Economical Development indicator sets’ frequencies (Table 9), presents stronger economic
structure and weak KE infrastructure throughout the country. This result is not surprising
considering that Turkey is in transition and has a goal of increasing competitiveness in KE.
The provinces with higher scores are spread in northwest, west and middle Anatolia regions.
Besides Istanbul, 5 of 81 of provinces show higher potential in KE.
Table 9 Frequencies of Economic Development Indicator Sets.
Scores
0-5
5-15
15-25
25-50
50-100

Economic
Structure
2
3
0
47
29

KE
Infrastructure
29
43
4
4
1

Total
5
60
11
4
1

Figure 2 Economic Development category results of KBUD Potential Index of Turkish
Provinces.
Ankara that has a plan for building a Science Valley (Ankara Development Agency, 2012),
is the second with 44,36. Kocaeli and Bursa, are known with their traditional industrial
development and their high scores are promising. Ankara has 46,33 in existing structure
and 47,57 in KE infrastructure, while Kocaeli (47,21) and Bursa (52,99) has higher scores
in existing structure. KE infrastructure, on the other hand, is higher in Ankara (47,67)
whereas Kocaeli scored 45,6 and Bursa 40,58. Southeast provinces have lowest scores in
both indicator sets. Mardin scored 10,31, Sirnak 14,05 and Batman 1,22 in existing
structure while they have 3,57, 2,73, and 7,91 in order in KE infrastructure.
3.2. Societal Development
The country’s overall Societal Development scores are higher than other categories.
However, only 6,1% of the provinces indicate potential higher than 50. 20% of the
provinces are higher than 50 in societal structure, whereas only 5% in knowledge worker

infrastructure. In fact, 61% of the provinces scored lower than 25 in knowledge worker
capacity.
Following Istanbul, Ankara and Eskisehir have higher than 60. It is important to note that
Eskisehir has the highest number of students (2.497.011) because of correspondence school.
Both provinces have highest knowledge worker infrastructure scores; Ankara is 80,46 and
Eskisehir is 96,51. However, Eskisehir’s societal structure is below 50 and Ankara scored
59,28. The pattern of southeast provinces having the lowest scores is valid in this category
as well. Sanliurfa has the lowest score in societal structure and Mardin has 4,25, while
knowledge worker infrastructure is 3,22 for Sanliurfa and 3,44 for Mardin.
Table 10 Frequencies of Societal Development Indicator Sets.
Scores
0-10
10-25
25-50
50-75
75-100

Societal
Structure
8
5
51
16
1

Knowledge Worker
Infrastructure
15
35
27
1
3

Total
10
13
53
4
1

Figure 3 Societal Development category results of KBUD Potential Index of Turkish
Provinces.
3.3. Spatial Development
Following Istanbul, Ankara, Izmir, Konya, Kocaeli and Gaziantep have the highest scores.
Although both indicator sets have the majority of scores between 15-25, KnowledgeIntensive Activities and sustainability scores are in the lower segment of 15-25 interval,
while Place and Life Quality’s scores are in the higher segment. There is not a clear
regional grouping or separation in this category.
Ankara has higher score in Knowledge-intensive activities and sustainability (47,83) and
Place and Life Quality (54,08), while Knowledge-Intensive Activities and Sustainability
are much lower in Izmir (35,95) and Konya (26,67). But, Konya ranked 11th in Economic
Development and 37th in Societal Development, whereas Izmir is in first 3 provinces.
Lowest scores are gathered by Tunceli and Artvin, where Artvin has lowest score and
Tunceli has 11,43 in knowledge-intensive activities. Tunceli scored the lowest in Place and

Life Quality and Artvin has 16,78, mainly because it has lowest number of cultural
facilities and one of the lowest doctors per person ratio.
Table 11 Frequencies of Spatial Development Indicator Sets.
Scores
0-5
5-15
15-25
25-50
50-100

Knowledge-intensive Activities
and Sustainability
1
27
39
13
1

Place and Life
Quality
1
6
49
22
3

Figure 4 Spatial Development category results of KBUD Potential Index of Turkish
Provinces.
3.4. Institutional Development
Institutional Development category has one indicator set because data-collecting process
was troublesome. For instance, there is not any existing planning actions or vision towards
KC development and, therefore, there is not a variable indicating that. Additionally, a
variable for juridical structure of new technologies is not valid at provincial level. The
results indicate that after Istanbul, Ankara (67,43) and Izmir (52,22) have highest scores.
It’s interesting that Ankara, as the capital, has a lower score than Istanbul. Izmir has the
highest 10-year average of incentives, while Ankara has the highest number of NGOs in
the country. Southeast provinces have the lowest scores mainly because most of them have
the lowest number of management employment and corporate technology.

Figure 6 Institutional Development category results of KBUD Potential Index of Turkish
Provinces.
4. Conclusion
KE and KC’s hand-in-hand relationship is very clear today. Turkey’s nation wide goals
require a KC development to support increasing competitiveness in KE. It is important to
determine which provinces to develop as KCs to channel resources efficiently and
effectively. Evaluated existing models show that it is crucial to develop a framework
locally and categorize into sub-indices is necessary since KBUD has economical, societal,
spatial and institutional aspects within itself. KBUD Potential Index of Turkish Provinces
was developed locally including all aspects.
It is known that Istanbul is the main economic pole in Turkey and it is not an unexpected
result that the City has full score in all categories. However, production of scientific
knowledge and cultural creativity is not limited to large cities (Sellers, 2002). Large cities
may be the parts where creative economy clusters; but they are not the common-ground of
where knowledge economy happens. Their essential role is to command and control global
economy (Madanipour, 2011). For instance, Manchester and Boston are successful and
well-known KCs, whereas London and New York are Global Cities and finance capitals.
It is inevitable that New York and London are knowledge-based cities; but their main role
in their nation and/or region is different. Therefore, this study suggests that Istanbul’s role
as a Global City and finance capital of the country should be viable and a KC development
should be elsewhere.
MAKCi 2013 Awards nominated Istanbul as Knowledge City Region (WCI, 2013).
Additionally, Istanbul was compared to Helsinki and Manchester under the single-city
context and fell considerably behind (Carillo et. al, 2014). Istanbul’s full score in Turkey
means KBUD development potential is quite low through out the country. Generally,
southeast provinces have the lowest potential while western provinces have the highest in
Turkey along with Ankara in the middle. The neighbours of Istanbul and Ankara have
higher scores while there is a possible potential formation in south provinces.
This study provides an understanding of similarities and differences between provinces in
Turkey. The model was developed locally, which was a necessity for developing country
context that has some gaps and limitations, especially on spatial and institutional
development and data availability. One of which is nonexistence of KC vision in strategic

plan for all provinces and difficulty in data finding on institutional development. Therefore,
the study suggests that a further detailed study needs to be completed for provinces with
higher potentials, Ankara, Izmir and Bursa. Developing urban development strategies is a
complex issue. However, it is crucial to understand all pillars of KC to be able to channel
resources effectively. Although there is a lack of spatial and institutional data, model and
criteria developed for Turkey provides guidance for further studies.
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A conceptual approach to the relationships between the social
economy, social welfare, and social innovation

Chang-Hwan, Shin (Kyungpook National University)

Abstract: With the aim of finding a balance between social and economic benefits, the social economy has reemerged in the
crisis of the welfare state. The Fordist welfare state can be characterized by state-provided welfare, the mediation of paid work
and welfare by the labor market, and redistributive policies. Globally, neoliberalism and the market have given rise to social
exclusion; in this context, the social economy is emerging as an alternative to the market domination of societies. In the social
economy, reciprocity, democracy, self-help, and social capital at the local level are emphasized; this emphasis can be expected
to affect the welfare provision system and the social relations surrounding welfare. Building the social economy requires a
shift in focus: because the spirit of the social economy lies in the solidarity and autonomy of communities, micro policy at the
local level should be emphasized rather than focusing on macro policy at the national level. Without such a shift, the social
economy is likely to become oriented toward the state or the market, obviating self-governance. Civil society and local politics
are necessary to balance social actors and sectors.

Keywords: social economy, social welfare, civil society, social innovation.

Introduction
Because of successive economic crises since the 1970s, states have increasingly found welfare provision a
financial burden and have made cuts in public expenditures, turning over the responsibility for welfare to the
market. Consequently, social exclusion caused by poverty, unemployment, underemployment, and social
inequality has been increasing in Western welfare states as well as in developing countries. Social exclusion from
the labor market can result in exclusion from welfare institutions and public services. In these successive economic
crises, strong states that formerly had a capacity for welfare services provision have been stripped of their
fundamental resources; the welfare state is now in crisis, beset by numerous social problems with no clear
solutions. How can these problems be managed? In this context of unsatisfied needs and economic instability, a
number of researchers have turned their focus toward the social economy as a possible engine of social change.
As the role of the state as welfare provider has diminished, the social economy has emerged as an alternative for
ensuring that social needs are unmet and that market-driven problems, such as social exclusion, are ameliorated.
In recent years, the social economy has come under a great deal of discussion.
Although there has been scant movement and few activities oriented toward the simultaneous pursuit of social
and economic benefits in Europe since economic crises in the 1970s, the social economy is not “novel” and can
be traced to the 19th century. The third sector in Europe and the non-profit organization sector in the US have

carried out the functions of welfare services providers with some state support. In recent years, social economy
initiatives have been recognized as having potential. Social economy initiatives are expected to supplement the
diminishing welfare state under neoliberalism. In the context of neoliberalism, there have been high expectations
in regard to what the social economy can accomplish (Amin et al, 2002). Although social economy initiatives
vary considerably, it is clear that the time for the reemergence of social economy has come, in Europe, the origin
of the welfare state, and worldwide.
The renewed focus on the social economy has cast the social economy as a way to solve problems in the
market, state, and communities. However, discussion has only taken place around how the social economy can
supplement the state and market in resolving social and economic problems; relationships between the market,
state, and communities have not been discussed from the perspective of social welfare.
What changes in the welfare regime can be expected in the reemergence of the social economy? From the
perspective of social welfare, this study focuses on the theoretical underpinnings and tasks involved in the
reemergence of the social economy and its transformation of the system for welfare services provision and
delivery. Research has been undertaken to determine how welfare provision and delivery emerges in the
interaction between the state, market, and communities. Pestoff (1996) presented the relations between these three
actors and their role in welfare provision and delivery using the welfare triangle model.
The recent emphasis on the social economy raises various questions: is the social economy a distinctive sphere
separate from other sectors? How can social economy contribute to social welfare and find a balance between
social value and economic value? Social economy initiatives launched in communities differ from the powerful,
“public,” universal welfare states that were able to mediate the interests of the market and those of the working
class. Given that welfare by state is no more effective, are social economy intiatives effective for contributing to
the public good and the public interest—can they operate without being limited to the interests of a few or of a
narrowly construed community? Can the social economy enhance social bonds? Answering these questions
requires empirical research and theoretical elaboration, but in preparation for this, discourses on relationship
between social economy and social welfare must be reviewed. As an alternative form of social welfare comes
under renewed attention, such a review could assist in facilitating desirable change of social welfare. To formulate
a new form of welfare provision, the preliminary work of reviewing the dynamics and characteristics of the social
economy must be accomplished. This study is focusing on this point.

Reemergence of the Social Economy
Defining the Social Economy

The social economy, as it is known today, was first identified in France in the late 1970s in organizations such as
cooperatives, mutual societies, and associations. The current accepted definition for the social economy spread in

the 1980s from France to other countries, including Belgium, Portugal, and Spain, as well as to European
institutions (Monzon & Chaves, 2008:553). Until the 1990s, the term hardly featured in English-speaking
academic and policy discourse; older terms that were used, such as “third sector,” “non-profit activity,”
“community business,” and “voluntary organization,” captured something more modest (Amin et al, 2002:2).
The social economy is generally understood as the entity of the third sector located between the state and the
market. The third sector includes various kinds of organization: organizations in the voluntary sector, cooperatives,
mutual aid societies, community organizations, and social enterprises. In Europe, the term “third sector” is
specifically used to refer to the social economy; however, in the US, the term “non-profit organizations” is
preferred.
Defining the social economy is an inexact science: the academic, policy, and practitioner literature offers a
variety of definitions, but there is a general consensus that it includes the voluntary sector, community
organizations, and social enterprises (HM Treasury, 2002). It is commonly used to refer to complementary sets of
market relationships; sometimes, the term refers exclusively to social enterprises (Seyfang, 2006). Often, terms
like “social economy,” “third sector,” “non-profit sector,” “voluntary sector,” “solidarity economy,” “alternative
economy,” and so on, are used as synonyms. Although, strictly speaking, these terms differ substantially in
meaning depending on the distinctive historical and social context in the country in which they are being used, in
general, the terms “social economy” and “third sector” are used interchangeably in the European literature on the
social economy. In the Anglo-Saxon literature, scant attention has been devoted to market agents (cooperatives,
mutual aid societies, etc.) that have introduced modes of organization based on solidarity and reciprocity and serve
niche markets composed of members or targeted user groups. In the European context, many of these
organizations are neither charities nor foundations but unique articulations of the social in economic life that are
undertaken by socioeconomic organizations, some of which are quite powerful; such market agents are not
exclusively petty, underscaled, or undercapitalized local initiatives undertaken by communities in crisis (Moulaert
& Ailenei, 2005:2043–2044).
Existing research has begun to map the contours and inner dynamics of the social economy and has identified
its potential for reconceptualizing economic relationships along more equitable and sustainable lines. It has also
sketched the limitations and contextual specificities of the sector that prevent it from easily being scaled up or
generalized and delivering what policy increasingly asks of the sector (Seyfang, 2004).
The social economy is generally understood as the entity of the third sector located between the state and the
market. The third sector includes various kinds of organization: organizations in the voluntary sector, cooperatives,
mutual aid societies, community organizations, and social enterprises. In Europe, the term “third sector” is
specifically used to refer to the social economy; however, in the US, the term “non-profit organizations” is
preferred.
Anyway, the term “social economy” refers to something outside the realm of the state and market. As the
social economy blurs the lines between these two areas, its meaning is difficult to construe. Some have regarded
the social economy as coextensive with civil society; others have seen the social economy as engaged in non-

profit activities and non-market exchange. In a narrow sense, the term “social economy” refers to social economy
initiatives or organizations.
The social economy is composed of various organizational forms and multiple entities: a hybrid of market,
non-market (redistribution), and non-monetary (reciprocity) economic activities, the social economy shows that
the economy is not limited to the market economy but can include the principles of redistribution and reciprocity
(Laville, 2001). That the social economy has its own specificity seems relatively uncontroversial. A more open
question is whether the economy should be read as three separate systems (one of which would be the social
economy) or as a single entity that blurs the distinction between the market, state, and third sector, with each
domain considered highly variegated and possibly containing similar activities to other domains (Amin, 2009:8).
Amin et al (2002:vii) define the social economy as consisting of non-profit activities designed to combat social
exclusion by offering socially useful goods on the market that are not provided by the state or private sector. The
social economy generates jobs and encourages entrepreneurship by meeting social needs and, very often, by
including the socially excluded. Moulaert and Aileni (2005) define social economy initiatives as comprising a
wide swath of initiatives and organizational forms; for them, social economy initiatives are a hybrid of market,
non-market (redistribution), and non-monetary (reciprocity) economic activities. William et al (2003:154) define
social economy initiatives as private, formal associations for pursuing economically oriented collective self-help
based on not-for-profit and cooperative principles. Social economy initiatives occupy the voids that are filled
neither by the private and public sectors nor by informal networks of family, kin, neighborhood, and community.
To sum up, there are some commonalities in how the social economy has been defined; definitions have
focused both on the goals of the social economy and the role played by social economy initiatives. Social economy
initiatives have variously evolved into organizational forms located between the public sector and the for-profit
market. A distinctive form of institutionalization is now appearing in local initiatives involving a hybrid of
commercial, non-commercial, and non-monetary resources (Laville, 2009). The social economy refers to a broad
range of activities that can provide opportunities for local people and communities to engage in all stages of the
process of local economic regeneration and job creation, from the identification of basic needs to the
operationalization of initiatives (Molloy et al, 1999).
What the term “social economy” empirically refers to depends on the historical background and
socioeconomic context in the country in which it is being used. In some cases, the term is used to suggest that the
social economy can fulfill intractable social needs arising from economic deprivation. In others, the term is used
to broadly suggest the return of civil society from the perspective of social relations (Amin, 2009); in such
instances, the social economy is viewed as a sociological phenomenon heralding a new stage of capitalism,
participation, democracy, and welfare.

Features and Roles of the Social Economy

Theoretically, there is a recognition that the social economy is a wide-spectrum reality ranging from market firms
with a partially social agenda to purely solidarity firms or LETS(Local Exchange Trading System) initiatives

where the capitalist market mechanism is completely neutralized. The social economy is so embedded in historical,
institutional, and local contexts that it seems to escape generalization (Moulaert & Ailenei, 2005:2049).
Pestoff explains the role and features of the social economy based on the concept of social dimension. Social
enterprises can potentially contribute in three main ways: they can renew and enrich working life, empower
consumers and clients, and enhance other social values and goal fulfillment in the public sector (Pestoff, 1998:15).
According to Pestoff’s analysis, the social dimension of social economy initiatives, including consumer and
worker cooperatives and voluntary organizations, can contribute to recreating the public sector and welfare state
by enhancing the provision of personalized social services. Thus, he argues for democratizing and cooperativizing
the social economy rather than privatizing the welfare state. For Pestoff, the social economy is a service provider
that can substitute for the weakened services provision of the welfare state. Moreover, Pestoff argues that the
social economy is focused on localities and community autonomy rather than centralization and national
standardization.

The provision of social services by social enterprises is local and small-scale in nature. Social enterprises can provide the
producers of social services, the consumers or clients of such services with greater influence in their operation. This results
in greater citizen control over the social services they demand and depend on and it also promotes local grassroots
democracy (Pestoff, 1998:15).

In 1990, the Wallon Social Economy Council (CWES, 1990) defined social economy initiatives as having four
characteristics: social economy initiatives have a) the objective of serving members or communities rather than
profit-making, b) autonomous management, and c) democratic decision-making processes. Moreover, they d)
place individuals and labor over capital in the distribution of income.
The Charter of Principles of the Social Economy presented by the European Standing Conference on Cooperatives, Mutual Societies, Associations and Foundations (CEP-CMAF, 2002) defines the principles of the
social economy as follows:
 Primacy of the individual and the social objective over capital
 Voluntary and open membership
 Democratic control by the membership
 An orientation toward integrating the interests of members/users and/or the general interest
 Defense and application of the principles of solidarity and responsibility
 Autonomous management and independence from public authorities
 Use of most surplus in pursuit of sustainable development objectives, services of interest to members, or
the general interest
As above shown, social economy has been understood as comprising commercial and non-commercial
activities undertaken by the third sector, community organizations, charity organizations, and social enterprises.
Social economy initiatives put social needs rather than profit maximization first.

Social enterprises in particular and the third sector in general, as sites of both social integration and provision
for social needs, are increasingly seen as sources of social capital of a particular sort (Amin et al, 2002:7).
Consequently, the social economy has been recognized as synonymous with the solidarity economy. The social
economy is seen as part of community-building and as a force for the revitalization of solidarity and the building
of reciprocity in localities with problems in common through projects that meet social needs and inculcate values
of mutuality. The social economy can inculcate an ideology of self-motivation and self-provision, helping
individuals to become free-market agents (Amin et al, 2002:7).
The function of the social economy is, in part, to turn needs into markets (Grimes 1997). Social enterprises
are firms that try to fulfill several goals simultaneously, recognizing that no single goal can constantly be
maximized but that several can be satisfactorily fulfilled at one time. They provide rewarding occupations for
employees, facilitate greater citizen participation, and set socially meaningful goals (Pestoff, 1998:13).
The goal of social welfare is to enhance people’s lives, in particular, those of the socially excluded;
consequently, social welfare provision is an attempt to contribute to the social good and improve quality of life.
On this point, social welfare shares traits with the social economy.

Three Perspectives on the Social Economy
While there may be some consensus on the growing role of the social economy in delivering welfare, jobs, and
economic prosperity, there seems to be less agreement on whether this should be distinct from the role played by
the market and state (Amin, 2009:6).

Emancipatory Perspective

Critics of capitalism see the present time as an opportunity to move on, to alter radically the meaning and social
status of the economy so that the inequality, egotism, and recurrent crises built into capitalism can be overcome
(Amin, 2009:3). These positive accounts emphasize the necessity of a new economic system that can serve social
and environmental needs, empower producers and consumers, and reinforce human solidarity and moral care. The
collective fellowship in a democratic productive system socializes the market economy by making paid work out
of unpaid, unaccountable work.
In a strongly worded argument, Gorz (1999:80–96) proposes changing work and the city in order to move
beyond a wage-based society. He believes that the possibility of transcending capitalist society is inherent in the
evolution of capitalist society itself. Social production under neoliberalism requires less work and less and less in
wages is distributed, rendering it increasingly difficult to obtain a sufficient, regular income from paid work. Paid
work does not guarantee a stable, sufficient income. For Gorz, the social economy has the potential to change the
work-reward system. In the case of the LETS (Local Exchange Trading System), unpaid work and time function

as “money” in the local social economy. Cooperative circles believe in the equality of their members and of the
equivalence and equal dignity of their members’ work.
Those who think the social economy represents an exodus of capital (Everling, 2003; Gorz, 1999; Lipietz,
1992) propose that the social state could eradicate social exclusion through small, alternative organizational forms
such as local communities and cooperatives. Redistributing work and liberating free time could create jobs and
ensure welfare and autonomous identity; furthermore, the establishment of small circles can enhance social bonds
and social solidarity.

Complementary Perspective

This perspective maintains the reformist vision; it emphasizes that the social economy must complement the
overall social configuration rather than replace it. Many studies have portrayed the social economy as an
alternative to the market and state (Defourney, 2001; Laville, 2001; Amin et al, 2002; Amin, 2009). But this view
accepts that the social economy has limitations.
The view that the social economy is located somewhere between the failure of the market and that of the
government is not sufficient to explain the relationship between the social economy, market, and state; in other
words, in this view, the meaning and role of the social economy is ambiguous. Amin et al (2002) indicate that the
social economy has no conceptual meaning in the absence of references to the state and market. They point out
that, as an alternative, the social economy does not represent a new generation of welfare resources but a new
mode for the utilization and distribution of resources.
Based on the findings of UK Third Way policy experience, Amin et al (2002) see the social economy as a
supplementation for the market and state. The social economy aims and contributes to create jobs, tackle social
exclusion, provide work training, and develop local services and local markets. However, the record of the UK
third sector shows that the social economy was not able to fully accomplish these goals. As they put it (Amin et
al, 2002:29):

Our findings demonstrate quite clearly that social economy as it is currently constituted cannot deliver this range of
outcomes. This is not only because of its own inherent limitations, but because of the different capacities of people and
places to develop social economy activities .

Pessimistic Perspective

This perspective argues that the social economy is a strategy and agent of neoliberalism and that the social
economy is an outcome of privatization policies that are being implemented in Europe. Ascoli and Ranci (2002)
analyzed the welfare system mix—comprising cooperatives involved in welfare and engaged with the state,
market, and communities—to explain how the social economy has played a role as a service agent in the welfare
market. Over the last decade, the European experience has shown that the third sector has become continuously

bureaucratized in pursuit of collaboration with the public sector. The entrepreneurship and professionalism of the
third sector has marginalized voluntary activities, impeding the autonomy of the social economy. From this
perspective, the institutionalization of the social economy by its enclosure within the public sector has resulted in
the loss of cultural features such as the emphasis on democracy, autonomy, and participation, rendering the social
economy a subcontractor in the market economy. For them, this process was part of the neoliberal strategy to
privatize the social welfare system. In a successful market economy, the social economy is likely to play no more
than a marginal role.
History has demonstrated the importance of the material infrastructure for social economy initiatives; however,
in recent years, this dimension has been neglected. The social economy cannot benefit from proper legal
instruments guaranteeing sustainability and amateurism regarding finances (Moulaert & Ailenei, 2005:2048).

Change of Welfare Provision: From Fordism to Neoliberalism
Fordism and Welfare by State

The welfare state prospered between after World War II until the mid-1970s, a so-called “golden age” (Pierson,
1998). During this golden age, welfare provision and delivery systems were established based on the Fordist
production system. Fordism refers to the model of capitalist accumulation and regulation that predominated from
the mid-1950s until the late 1970s. Fordism was characterized by full employment, consumer and welfare security,
a social pact around national mass political institutions, and universalist beliefs (Amin et al, 2002:2). Because of
the integration of the state and market, the social fabric met social needs; economic growth was stimulated based
on the Keynesian regulation system.
Work and welfare were mediated by the labor market and state welfare systems (Figure 1). Workers could
obtain social security through social insurance. Non-workers, unable to participate in the labor market due to a
lack or paucity of skills, could obtain social security through public assistance. Sustaining family life and
satisfying needs depended on labor as a commodity. Esping-Anderson (1990) used the term “de-commodification”
to explain the degree to which everyday life could be maintained without participation in the labor market in the
golden age of the welfare state; for Esping-Anderson, this degree represented the level of state welfare. Welfare
states with high levels of labor de-commodification provided more welfare benefits and state programs, including
pensions, sickness allowances, and unemployment cash benefits. The capability of the welfare state is influenced
by the social contract between the mainstream economy and the state.

Though there are some differences between welfare states, they have characteristics in common. Welfare states
focus on basic income security and social services (or social welfare services). Social insurance, based on
individual contributions by citizens and public assistance based on tax financing for the poor, guarantees income
security. Social services, such as services for health, childcare, education, housing, and employment, are provided
mainly by non-government organizations and non-profit organizations. The most important trait of the welfare
state is its policy orientation toward redistribution from the better-off to the worse-off. Simply expressed, social
welfare policy is a state redistribution policy. Marshall (1965) mentioned that social welfare provision is
ultimately accomplished by the state.

Figure 1. Social welfare provision in the welfare state

The welfare state system, comprising public insurance based on market insurance principles and public assistance
by which wealth is partially transferred from the rich to the poor, has been challenged by changes in the dynamics
of welfare regimes. Changes in welfare provision dynamics have resulted from economic crises and ideas strongly
put forth regarding the power of the market.
To sum up, the relationship between work and welfare is the central concept in understanding the
characteristics of capitalist society. The nexus of work and welfare is the labor market in the modern welfare state.
Comprising informal non-commercial and non-monetary activity in the welfare state, the third sector fills an
institutional vacuum between the market and state (Rifkin, 2000).

After Fordism and Welfare by Social Economy

The Fordist system and state welfare were able to function because of economic growth, which supported the
financial capacity of the state. Based on the Keynesian model, the great social and economic actors in the welfare
state were employer’s federations, trade unions, and public authorities (Monzon & Chaves, 2008). The economic
base of Fordist capitalism was characterized by mass production, efficiency, regular work, and even wages among

workers; its political base was characterized by representative democracy, by which the people gave a mandate to
the government and control it.
The economic shocks of the 1970s affected Fordism as a model of socioeconomic development and regulation.
The crisis of Fordism renewed interest in the social economy’s potential in regard to work and welfare (Amin et
al, 2002:6). The post-Fordist and postmodern emphasis on decentralization, flexible specialization, and masscustomization rejects the Taylorist and Fordist model of production (Giddens, 1994). In the second half of the
1970s, Fordism experienced a major crisis: market capitalism failed, especially in regard to the distribution of
social wealth. In the post-Fordist period, changes in the dynamics of welfare provision by the welfare state
provoked the social economy to react against large institutions, paternalistic welfare agents, and public
bureaucracy.
It was not until the crisis of the welfare state in the last quarter of the 20 th century that some European countries
saw a reawakening of interest in the typical organizations of the social economy. This reawakening sprang from
the difficulties that these market economies were encountering in regard to long-term unemployment, social
exclusion, welfare in disadvantaged rural and urban areas, health, education, the quality of life of pensioners,
sustainable growth, and other issues. In recent years, the position of the social economy has been strengthened: it
is regarded as able to ensure stable and sustainable economic growth, fairer income and wealth distribution, the
matching of services to needs, increases in the value of economic activities serving social needs, the correction of
labor market imbalances, and the deepening and strengthening of economic democracy (Monzon & Chaves,
2008:551–552).
By the end of the 20th century, the social economy no longer occupied a residual area between the market and
state; its status came to be understood in radically different ways. The social economy is no longer seen as a
historical leftover or of marginal social and economic value (Amin, 2009). Mainstream opinion has begun to
recognize the social economy’s potential in building socioeconomic capability and tapping latent economic
potential based on welfare markets (Nicholas, 2006). In France, the contemporary (as of the 1980s) reemergence
of the social economy as the “social and solidarity economy” is narrowly linked with the reaction against
neoliberal principles and the ideology of individualism (Moulaert & Ailenei, 2005:2041). The solidarity economy
creates synergies between actors (local authorities, private enterprises, the state, and citizens) and generates jobs
by offering new services.
Welfare provision by the social economy and by the state are substantially different; moreover, the former is
not a replacement for the latter. As was discussed earlier, state welfare offers standardized, universal services at
the national level; by contrast, welfare provision by the social economy is based on individual and community
needs at the local and community levels. The social economy is relatively more oriented towards locality,
reciprocity, and participation. This orientation is enhanced through small-scale social economy initiatives that, in
a non-standardized way, are targeted to specified needs, link welfare and self-help, and forge an identity for their
members.
Social welfare in the social economy is provided for based on local and organizational units. Various types of
social economy initiative mix work and welfare, in contrast to the labor market in the welfare state. Figure 2

illustrates welfare provision by the social economy and the features of social economy relevant to changes in
relations and domains of the state, market, and communities under capitalism. During the golden age, social
welfare referred to public social security provided by the national government, which included social insurance
and public assistance. Social security could be offered because of the social contract between the state and market.
The implicit and explicit social contract was meditated by negotiation between the interests of capital and of labor
(Pierson, 1998).

Figure 2. Social welfare in social economy

By contrast, the social economy focuses on welfare generation and the undertaking of social economy
initiatives through voluntary and self-help activities. Because of the focus on self-help, cooperative participation
and regional governance are required. In the transition from welfare provision provided by the state to that
provided by the social economy, micro policies based on self-help pursued by local communities could be
expected to replace, to a greater or lesser extent, the redistributive macro policy pursued by the state. Whether this
would be sustainable would be dependent on the social fabric: whether the social fabric is based on voluntary
solidarity rather than top-down social solidarity and whether the new economy is motivated exclusively by selfinterest or by other factors as well.

Social Innovation and the Social Economy

The term “social innovation” has entered the discourse of social scientists with particular speed. However, there
is no consensus regarding its relevance or specific meaning in the social sciences and humanities (Pol & Ville,
2009).
For Moulaert and Ailenei (2005:2050), social innovation refers to innovation in social relations as well as new
modes of satisfying needs. Social innovation does not refer to the emergence of new social bonds from nothing
but to the reproduction and reinterpretation of already-lived social relations within new contexts. Pol and Ville
(2009) define social innovation as all new ideas with the potential to improve the quality or quantity of life. They
stress that social innovation and business innovation are different yet overlapping concepts and that government

intervention is necessary to enhance pure social innovation: they indicate that pure social innovation is located at
the set SI-BI. Grimm et al (2013) understand social innovation as a new process that makes use of social relations
to deliver products and services in more efficient ways. Howaldt and Schwarz (2010) argue that social innovation
combines and configures social practices in new ways with the goal of better satisfying and responding to needs
and problems.
The social economy may be a permanent stream of various social mechanisms that mix market exchange, state
intervention, and collective civil sector organizations founded on social movements and driven by solidarity and
reciprocity (Moulaert & Ailenei, 2005:2049). In this respect, the social economy is social innovation. Regardless
of whether the social economy is understood as a remedy for sustainable economic growth against capitalism or
as subordinate to capitalism, it changes the relations surrounding social welfare. Therefore, social economy is
established on the base of social innovation. At the top of Figure 2, in the quadrangle of social economy that
includes the local community level, self-generation of “the social” and “welfare” is possible through social
innovation.
What is the condition of social innovation for functioning of social economy? Though numerous factors affect
the successful development of the social economy, the capability of communities themselves is more important
than other factors. Amin (2009) points out that what the social economy can deliver ultimately depends on the
economic, cultural, and institutional context in which it develops.
Quebec is commonly mentioned as a case in which social enterprises were successful in contributing to
employment generation, welfare provision, and market innovation. Based on the Quebec experience, Mendell
(2009) proposed robust qualifications for a successful social economy: a long history of social activism and
political leadership within the social economy combined with progressive state recognition. Hausner (2009)
argues that the development of the social economy can provide a foundation for economic opportunity and social
need, but that in Poland, the lack of public trust in the third sector and low levels of community participation,
social trust, and cooperation hindered this development. Even in Sweden, there is a mounting political challenge
to the legitimacy of the welfare stemming from the growing democratic deficit. As the market model for providing
local services continues to spread, the democracy deficit will further increase (Pestoff, 1998:23). Pestoff argues
that the importance of civil democracy and local politics is increasing.
There is a need for small-scale politics and micro policies. All discourse on the social economy should start
from reciprocity and solidarity: “the common.” Community participation is associated with how localities and
social economy initiatives are integrated. However, underdeveloped local areas are short of technological and
community resources. Social innovation is necessary to ensure that the social economy can play an active role and
that successful outcomes can be obtained. Social economy initiatives are not simply launched to ensure future
workers, but they are a new welfare providers and responsible communities; that is, they are also active political
subjects. They are providing an opportunity to respond to social change and engage in social innovation. Therefore,
social economy initiatives acting in local society is the key player of social innovation for that.

Conclusion: Social Economy and Local Civil Society
The demand for welfare is increasing despite the diminishing role of the state and market in providing welfare.
The transition from Fordism to post-Fordism and neoliberalism has facilitated the reemergence of the social
economy. The social economy is not an unknown utopia. The social economy sector is neither new distinctive
sphere, nor suddenly rising invention. It is a historical phenomenon that is now within civil society. The social
economy is understood as various hybrids of the state, market, communities, and civil society. Thus, there are
varied social relations in the social economy. With the appearance of the social economy, ensuring social welfare
is emerging as a new task.
In the era of the social economy, we must find and develop new forms of social welfare that transform
provision and delivery of welfare services. This requires a reconfiguration of the roles and functions of the major
actors. The new dynamics of social sector are expected to influence the development of the social economy for
new welfare provision. The welfare provision by social economy needs social innovation as a change of social
relation surrounding welfare provision and delivery.
The provision and delivery of welfare service is dependent on the direction of social economy sector: it has
potential to move toward three ways: a) toward market - associated with pessimistic perspective, b) toward state
- complimentary perspective, c) between the market and state – emancipatory perspective(figure 2; the arrow
denotes orientation). The possibility of oblique movement toward either the state or market means that the social
economy could become equivalent to a welfare agency of the state or a submarket in the main economy. Otherwise,
an orientation inward a narrower community base and closed membership would not assure the legitimacy of the
social economy. The direction toward some destination is likely to, mainly, influenced by community power:
cultural, historical, institutional power of local society. The citizens of local society searching for ‘the common’
must empower their capacity, balancing ‘the public’ and ‘the private’ as shown the case ‘Quebec’
All human communities are held together by shared values and ideals. This makes them all inherently political
(Hann, 1996). Politically inspired community activism was originally rooted in civil society. Civil democracy is
a necessary corrective force that empowers individuals and enables them to redress the adverse decision-making
balance within human services (Saltman & Otter, 1992).
In the 20th century, social welfare provided by the welfare state was a product of a mix of politics and the
market economy. Similarly, the social economy also combines politics and the economy. It focuses on democracy,
participation, reciprocity between citizens at the local level. Also it is founded on the self-generation : wealth,
welfare, and work. The difference is in the level of hybridization. The welfare state operates at the national level
whereas the social economy operates at the organizational or regional level; a shift from one to the other may
entail a shift in focus from macro policy to micro or mezzo policy at the regional or organizational levels. In the
social economy, it is micro policies driven by social actors at the local level that are important.
To fill the shortage of welfare provision caused by crisis of welfare state, we are now facing the problem of
remaking civil society by social innovation combining technology, openness, knowledge platforms, and social

capital at the local level. Endogenous local development is prerequisite for success of the social economy. The
social economy advocates the self-generation of welfare through self-help and self-governance. Thus, the task
that remains to us is to find the way to innovate the relation between the state, market, and communities.

Reference
Amin, a., Cameron, A. and Hudson, R. 2002. Placing the Social Economy. Routeledge: London & New York.
Amin, A. 2009. Locating the social economy. In Amin, A(ed). The Social Economy: International Perspectives on Economic
Solidarity. Zed books London & New York. pp.3-21.
Ascoli, U. and Ranci, C. 2002. The Dilemmas of the Welfare Mix: The New Structure of Welfare in an Era of Privitization,
Springer.
CEP-CMAF, 2002. Déclaration finale commune des organizations européennes de l’Économie sociale, CEP-CMAF, 20 juin
2002.
CWES. 1990. Rapport à l’Exécutif Régional Wallon sur le secteur de l’Économie sociale, Liege.
Defourney, J. 2001. Introduction: from third sector to social enterprises. In Borzaga, C & Degourney, J. (eds), The Emergence
of Social Enterprise.

Routeledge:London & New York. pp.1-28.

Esping-Anderson, G. 1990. The Three Worlds of Welfare Capitalism. Princeton University Press.
Everling, C. 2003. Social Economy: The Logic of Capitalist Development. Routeledge: London & New York.
Giddens, A. 1994. Beyond Left and right:The Future of radical Politics, Polity Press: Cambridge.
Gorz, A. 1999. (Translated by Turner, C). Reclaiming Work: Beyond the Wage-Based Society. Polity Press: Cambridge.
Grimm, R., Fox, C., Baines, S. and Albertson, K. 2013. Social innovation, an answer to contemporary societal challenges?
Locating the concept in theory and practice. The European Journal of Social Science Research, vol. 26, no. 4, pp.436455.
Hausner, J. 2009. Social economy and development in Poland. In Amin, A(ed). The Social Economy: International
Perspectives on Economic Solidarity. Zed books London & New York. pp.208-231.
HM Treasury, 2002. Exploring the Role of the Third Sector in Public Service Delivery and Reform: A Discussion Document,
HM Treasury, London.
Laville, J. L. 2001. France: social enterprises development proximity services. In Borzaga, C & Degourney, J. (eds), The
Emergence of Social Enterprise. Routeledge: London & New York. pp.100-119.
Laville, J. L. 2009. Supporting the social and solidarity economy in the European Union. In Amin, A(ed). The Social Economy:
International Perspectives on Economic Solidarity. Zed books London & New York. pp.232-252.
Lipietz, A. 1992. Towards a New Economic Order: Postfordism, Ecology and Democracy. Oxford University Press.
Marshall, T. H. 1965. The Right to Welfare. Sociological Review. vol. 13, no. 3, pp.261-272.
Mendell, M. 2009. The three pillars of the social economy:the Quebec experience. In Amin, A(ed). The Social Economy:
International Perspectives on Economic Solidarity. Zed books London & New York. pp.176-207.
Molloy, A., McFeely, C. and Connolly, E. 1999. Building a Social Economy for the New Millennium, Guildhall Press.
Monzon, J. L. Chaves, R. 2008. The European social Economy: Concept and Dimensions of the Third Sector. Annals of Public
and Cooperative Economics, vol. 79, no. 3/4, pp. 549-577.
Moularet, F. and Ailenei, O. 2005. Social Economy, Third Secotor and Solidarity Relations: A Conceptual Synthesis from
History to Present. Urban Studies, vol. 42, no. 11, pp. 2037-2053.
Nicholas, W. J. 2006. Social Enterprise: New Paradigms of Sustainable Social change. Oxford University Press.
Pestoff, V. A. 1996. Beyond the Market and State: social enterprises and civil democracy in a welfare society. Ashgate.
Pierson, C. 1998. Beyond the Welfare State? The New Political Economy of Welfare. The Pennsylvania State University Press.
Pol, E. and Ville, S. 2009. Social Innovation:Buzz Word or Enduring Term? The Journal of Socio-Economics, vol. 36, no. 6,
pp. 878-885.

Saltman, R. and Otter, C. V. 1992. Planned markets and Public competition: Strategic reform in Northern European Health
systems. Open university Press.
Seyfang, G. 2006. Harnessing the potential of the social economy? Time banks and UK public policy. International Journal
of Sociology and Social Policy, vol. 26, no. 9/10, pp. 430-443.
Wallon Social Economy Council(CWES
Williams, C. C., Aldridge, T. and Tooke, J. 2003. Alternative exchange spaces, in Leyshon, A., Lee, R. and Williams, C. C.
(Eds). Alternative economic Spaces, Sage:London. Pp.151-167.

Learning Organization Activities and Innovativeness of Techbased SMEs in Technopark: The Mediating Role of Learning
Transfer
1st Author Information, containing
Junghyun Yoon,
POSTECH/Research Professor,
#327 Science Building, POSTECH
31 San, Hyoja-dong, Nam-gu, Pohang-si, Gyeongbuk-do, 790-784, South Korea
Tel) 010-6620-3005
Email jyoon071121@postech.ac.kr
2nd Author Information, containing
Jaehoon Rhee,
Yeungnam University/Professor,
#332, Yeungnam University
280, Daehak-Ro, Gyeongsan, Gyeongbuk, 712-749, South Korea
Tel) 010-6620-3005
Email jrhee@ynu.ac.kr
3nd Author Information,
Sunghoon Hwang,
Yeungnam/Lecturer,
#332, Yeungnam University
280, Daehak-Ro, Gyeongsan, Gyeongbuk, 712-749, South Korea
Tel) 010-3515-3100
Email dytx2000@naver.com

Abstract
Developing talented human resources through learning entails nurturing innovation and
improving competitiveness; to achieve innovation, SMEs must undertake learning organization
activities (LOAs). Our results demonstrate that six dimensions of the LOA model have more
validity or a better model fit than the previous seven dimensions of the LOA model.
Furthermore, three important sub-variables of LOAs (i.e., creating continuous learning
opportunities, establishing systems to capture and share learning, and providing strategic
leadership for learning) have a positive and significant effect on learning transfer. Finally,
transferring LOAs was found to mediate the relationship between LOAs and innovativeness by
creating continuous learning opportunities (and future directions) and by providing strategic
leadership for learning.
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Abstract
This paper combines three location-based cases with literature background focusing on
knowledge-bases and cities. The paper considers the regional context of the city of Helsinki and
its surrounding area (HMA). Analyzed cases include three specific locations highlighting urban
form, connectivity and knowledge-intensive production. Conceptually innovative cities are
experiencing extensive change as they transform and change in order to become competitive
providers of first class living for highly skilled global work-force. The integration of spatial
characteristics into analyses of knowledge intensiveness of cities brings forth new theoretical
openings for urban analysis setting platforms for open innovation and economy. The paper
focuses on extensive material resources collected in numerous projects. The data gives more
reliable picture of the knowledge-intensive locations compared to single interviews or survey
studies. The total data includes company surveys, stakeholder interviews and observation field
work. Provided reflections are classified according to key issues presented in urban studies and
economic geography.
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Abstract
Scientific systems have undergone an evolution that involved a variety of disciplines interacting
each other. To effective govern the research effort of the system, we need to be able to interpret
the interwoven disciplines of science. However, it is a problem that a causality in such complex
systems is hard to interpret. To address the problem, this paper adopts an information-theoretic
indicator, called transfer entropy, for measuring causality between disciplines of an
organizational research portfolio. It is known that transfer entropy is suited for detecting
causality in nondeterministic and nonlinear systems. We also investigate into structural
characteristics of a network, which aggregates causal relations into. The analysis for thematic
causality of an organization is applied to public research institutions, i.e., the Korean
Government-funded research Institutes (GRIs), the Max Planck Gesellschaft (MPG) in Germany,
and the National Laboratories (NLs) in the United States (US), and its structural properties
improves our understanding of evolutional features in organizational research. Major findings
indicate that distinctive areas significantly attract thematic causality across organizations, which
means organizations have own disciplines that dynamics of their research stem from and affect.
Moreover, in order to further examine the concentrative causality, we score the disciplinary
significance according to being influenced by the development of other areas based on the
causal structure. In case of the GRIs, a sub-discipline within math and physics tends to be most
influenced by other areas. The development of chemistry in the MPG shows the tendency of
greatly following others, whereas infectious disease includes the most consequential subdiscipline in the scientific development of the NLs. Revealing the causality concentrated subdisciplines is important in that the research dynamics toward those selected areas occur in
overall subordinates at the same period. This study suggests the necessity for identifying
developmental sources and recipients among research themes when making a plan for research
organizations.
Keywords: public research, causality, transfer entropy, information theory, network analysis
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Abstract
Even though graduate students are critical for carrying out research, they havenot been treated as
important inthe existing literature on research productivity. Accordingly, this paper focuses on
whether the number of graduate studentshas a significant impact on their supervisors’ research
productivity. In order to address this question, we have collected a large scale data on Korean
academics’ research performance. According to the results of the analysis, first, male researchers
were found to have more graduate students than female researchers. Second, we found
significant differences in the total number of graduate students employed by senior and junior
researchers. Third, researchers from the capital were also found to manage more graduate
students. Last,as we found the number of graduate students to correlate with significant
differences in researchers’ productivity, we put forwardsome suggestions for ways to support
researchers who are female, young, and located in non-capital areas.
Keywords: the relationship between teaching and research, academic productivity, graduate
students, economics of science, South Korea
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Abstract
Policy research on social issues has usually been led by the national government. Recently, the Korean
government launched National Knowledge Information System (NKIS) which enables people to find national
research papers easily. Based on the bibliographic data from NKIS, we conduct an analysis about social issue
trends in Korea by exploring issue networks through centrality measures. Moreover, PageRank algorithm is
implemented to determine the influence of each social issue in the network. Keyword networks of research papers
in NKIS are also constructed to recognize keyword trends of social issues. Analysis on the networks of national
policy research proposes a helpful approach not only to detect significant social issues but also to construe detailed
trend in the issues.
Key words: Network analysis, Keyword network, Foresight, Complexity, Policy research

1.

Introduction

Foresight has become more important with the changing in environment that we live in. Foresight activities
led by national government reflect not only present problems but also future issues. The Delphi method is the most
famous quantitative way of national foresight. RAND Corporation began to use this method in 1948. It is conducted
by experts in several fields with iterative surveys. At every stage, experts’ opinions are collected and used to deduce
consensus about specific issues. It protects the anonymity of their opinions so that the Delphi method has an
advantages on objectivity1.
However, the Delphi method costs money and time to conduct continuous survey of experts. In order to
make up for the weak points of the Delphi method, several methods were suggested. Network perspectives in
foresight is one of proposed methods. Network analysis was applied on Miles’s five step foresight process2. The
authors of this paper utilized network analysis for the trend analysis based on “The Big Picture Survey” that were
carried out by Saritas and Smith3. They insisted network analysis could enrich foresight analysis by combining
result of public survey.
The world is complex than before due to the advancement of science and technology. At the same time, it
allows us to collect huge amount of information what we want to investigate with the information system and the
Internet. In this study, we employ bibliographic data of national policy research papers in Korea and apply network
analysis for social issues as well as extracted keywords of selected social issues to disclose hidden trend and
emerging social issues.

2.

2.1.

Data description and methods

Data description
The data used for our analysis is bibliographical information of national policy research papers on twenty

eight social issues. We utilized list of social issues that could be found in the survey conducted by Korean Institute
of S&T Evaluation and Planning. Purpose of this survey is to detect future issues from public awareness.
Bibliographical information from 2000 to 2014 was retrieved from National Knowledge Information
System (NKIS) which provides policy research papers of national research institutes in Korea. NKIS database
automatically accumulates policy papers of research institutes using application programming interface. The name
of social issues and a word that is similar to issues were used to search policy research papers in the system. Policy
research papers that contains these search words in their abstracts were collected through this process.
We used bibliographical information from NKIS on April 6, 2015. Statistics about policy research papers
about twenty eight social issues are in Table 1. Many issues show rapid growth in terms of quantity while the
growth rates vary by issues. In 2010~2014, almost 10,000 policy research papers were published by national
research institutes. The number of papers in this period is about as twice as that in 2000~2004. ‘North Korea &
Korean Unification’ issue was regularly published from 2000 to 2014.

Table 1. Statistics about policy research papers over 15 years
Issue
Biodiversity
Changing of Family Ideology
China's Climate Effect
Climate Change & Disaster
Competitive Education
Cyber Crime
Digital Economy
Disaster Risk
E-Democracy
Employment Risk
Energy & Resource Depletion
Food Safety
Food Security
Gender Issues
Geopolitical Conflict in Northeast Asia
Global Governance
Hyper-connected Society
Incurable Disease
Industry Polarization
Social Inequality
Innovation in Manufacturing
Instability of Future Generation
Low Economic Growth
Low-birthrate & Population Ageing
Multiculturalism
North Korea & Korean Unification
Nuclear Safety
Quality of Life
Sum

2.2.

2000~2004
48
212
8
85
480
68
159
21
22
408
338
14
13
413
276
4
0
287
256
457
373
10
50
155
7
742
8
179
5093

2005~2009
44
348
2
280
531
29
172
62
42
348
624
45
10
700
205
41
0
568
345
751
351
19
88
424
131
717
4
274
7155

2010~2014
91
485
20
703
524
36
116
145
23
354
1170
59
60
942
209
58
3
931
358
929
173
26
173
672
308
883
41
371
9863

Total
183
1045
30
1068
1535
133
447
228
87
1110
2132
118
83
2055
690
103
3
1786
959
2137
897
55
311
1251
446
2342
53
824
22111

Methods

2.2.1.

Constructing issue and keyword networks

Issue and keyword networks are constructed for every five years from 2000 to 2014. There are three datasets
to create issue and keyword networks. The method to construct each network is as follows. There is no direction of
edges in issue network as well as keyword network.

-

Issue network
When a publication is contained within search results for issues, these issues are connected with each other.
The number of common papers in two issues’ search results is assigned as a weight of edge between two issues.
Weighted network enables us to examine which issues are important in predetermined timeframes. Fig 1
represents the structure of issue network in 2010~2014.

-

Keyword network
Topic keywords extracted from bibliographic information were utilized to make keyword network of social
issues. Topic keywords in a paper are linked together completely.

Figure 1. Issue network (2010~2014, NodeXL)

Figure 2. Keyword network of ‘Energy & Resource Depletion’ (2010~2014, NetworkX)

2.2.2.

Network analysis based on centrality measures

Centrality measures in network analysis helps to explore the importance of specific issues or topic keywords
in constructed networks. We applied basic centrality measures proposed by Freeman4 such as degree centrality,
closeness centrality, and betweenness centrality to reveal characteristics of the networks.

-

Degree centrality
Degree centrality is the number of neighbors that a node has. A node which connects with more other nodes
could be considered as an important node.

-

Closeness centrality
A shortest path is a path that contains the smallest number of edges from a node to another. Distance between
two nodes is the number of edges in a shortest path. Closeness centrality is calculated as the sum of the
reciprocal of distance to other nodes. It gives an insight about how fast an information at a node spread to
others.

-

Betweenness centrality
Betweenness centrality can be calculated as 𝐶𝐵 (𝑘) = ∑𝑖≠𝑘≠𝑗

𝜎𝑖𝑗 (𝑘)
𝜎𝑖𝑗

, where 𝜎𝑖𝑗 is the number of shortest paths

from node 𝑖 to 𝑗 and 𝜎𝑖𝑗 (𝑘) is the number of shortest paths from node 𝑖 to 𝑗 that pass through node 𝑘. By
comparing betweeness centrality of nodes, it is able to know which nodes are influential in a network as an
intermediary spreader or a broker.

2.2.3.

PageRank algorithm

PageRank algorithm5 proposed by Larry Page and Sergey Brin who are co-founders of Google calculates the
influence of nodes in network by iterative value assignments. PageRank is generally used in the directed network.
It is known that PageRank value in undirected network is proportional to the degrees of each nodes but not the
same6. However, instead of simply comparing degrees, we used PageRank algorithm because the fundamental
mechanism of PageRank has a meaning when comparing importance of each node. It is good to compare influence
of nodes in a network due to the fact that the sum of PageRank values is equal to 1.
At the 1st stage of the algorithm, every node has a PageRank value 1/𝑛, where n is the number of nodes in
network. The values are divided by out degree and transferred to its neighbors. Nodes updated its old PageRank
value to the sum of transmitted PageRank values. We set a damping factor of PageRank algorithm to 0.85 for our
analysis based on the recommendation by Larry Page and Sergey Brin in their paper.

3.

3.1.

Results and discussion

Issue trend analysis in the Korea
Changes in centrality measures are in the Table 2, 3 and 4. Degree centrality and closeness centrality tends to

be larger over 15 years for all issues. It is because that the number of policy research papers has increased while
total number of issues is same throughout the whole period. Issues are highly connected so that the distance between
two issues has become shorter. It causes closeness centrality of all issues to have the highest value in last 5 years.
In table 2, we can show that ‘Disaster Risk’, ‘Global Governance’, and ‘Multiculturalism’ began to have a lot
of exposure in the national policy research after 2005. ‘China’s Climate Effect’ highly connected with other issues
while it only connected with five issues in 2005~2009. ‘Food Security’ and ‘Nuclear Safety’ show similar behavior
to ‘China’s Climate Effect’. It indicates that these issues become important in recent years. Some of issues above
are related to risks that can be occurred in Korea.
Betweenness centrality shows us what issue plays an intermediate role among important social issues. In the
early 21st century, national security issues such as ‘Geopolitical Conflict in Northeast Asia’ and ‘North Korea &
Korean Unification’ shows high value in issue network. ‘Energy & Resource Depletion’ is identified as the most
influential intermediate issue in 2005~2009 and ‘Digital Economy’ is highly interacted with other issues in
2010~2014.

Table 2. Degree centrality (2000~2004, 2005~2009, 2010~2014)
Issue
Biodiversity
Changing of Family Ideology
China's Climate Effect
Climate Change & Disaster
Competitive Education
Cyber Crime
Digital Economy
Disaster Risk
E-Democracy
Employment Risk
Energy & Resource Depletion
Food Safety
Food Security
Gender Issues
Geopolitical Conflict in Northeast Asia
Global Governance
Hyper-connected Society
Incurable Disease
Industry Polarization
Innovation in Manufacturing
Instability of Future Generation
Low Economic Growth
Low-birthrate & Population Ageing
Multiculturalism
North Korea & Korean Unification
Nuclear Safety
Quality of Life
Social Inequality

2000~2004
19
18
6
20
20
18
22
11
14
20
22
11
9
24
25
6
0
22
19
19
15
17
18
5
25
10
20
23

2005~2009
15
23
5
21
24
19
20
21
16
23
21
16
2
24
21
18
0
22
23
22
16
21
23
20
23
4
24
23

2010~2014
19
26
16
26
26
17
22
25
17
23
26
19
19
24
25
21
1
26
25
26
19
23
26
22
26
17
24
26

Table 3. Closeness centrality (2000~2004, 2005~2009, 2010~2014)
Issue
Biodiversity
Changing of Family Ideology
China's Climate Effect
Climate Change & Disaster
Competitive Education
Cyber Crime
Digital Economy
Disaster Risk
E-Democracy
Employment Risk
Energy & Resource Depletion
Food Safety
Food Security
Gender Issues
Geopolitical Conflict in Northeast Asia
Global Governance
Hyper-connected Society
Incurable Disease
Industry Polarization
Innovation in Manufacturing
Instability of Future Generation
Low Economic Growth
Low-birthrate & Population Ageing
Multiculturalism
North Korea & Korean Unification
Nuclear Safety
Quality of Life
Social Inequality

2000~2004
0.443
0.435
0.365
0.450
0.450
0.435
0.466
0.391
0.409
0.450
0.466
0.391
0.380
0.482
0.491
0.365
0.036
0.466
0.443
0.443
0.415
0.429
0.435
0.360
0.491
0.386
0.450
0.474

2005~2009
0.415
0.474
0.360
0.458
0.482
0.443
0.450
0.458
0.415
0.474
0.458
0.422
0.338
0.482
0.458
0.429
0.036
0.466
0.474
0.466
0.422
0.458
0.474
0.450
0.474
0.355
0.482
0.474

2010~2014
0.771
0.964
0.692
0.964
0.964
0.730
0.844
0.931
0.730
0.871
0.964
0.750
0.750
0.900
0.931
0.818
0.466
0.964
0.931
0.964
0.750
0.871
0.964
0.844
0.964
0.711
0.900
0.964

Table 4. Betweenness centrality (2000~2004, 2005~2009, 2010~2014)
Issue
Biodiversity
Changing of Family Ideology
China's Climate Effect
Climate Change & Disaster
Competitive Education
Cyber Crime
Digital Economy
Disaster Risk
E-Democracy
Employment Risk
Energy & Resource Depletion
Food Safety
Food Security
Gender Issues
Geopolitical Conflict in Northeast Asia
Global Governance
Hyper-connected Society
Incurable Disease
Industry Polarization
Innovation in Manufacturing
Instability of Future Generation
Low Economic Growth
Low-birthrate & Population Ageing
Multiculturalism
North Korea & Korean Unification
Nuclear Safety
Quality of Life
Social Inequality

2000~2004
11.890
1.111
0.183
4.879
2.710
1.450
7.257
0.000
2.702
4.058
7.730
0.333
0.171
13.639
16.209
0.100
0.000
8.155
1.521
2.570
0.327
1.958
1.008
0.000
16.209
1.184
5.050
9.597

2005~2009
0.000
2.442
0.000
5.301
8.359
1.262
0.788
4.485
0.239
2.442
22.356
9.692
0.071
7.209
4.305
0.439
0.000
2.193
2.442
1.830
0.470
1.636
2.442
0.760
6.037
0.000
8.359
2.442

2010~2014
0.791
3.295
0.257
3.295
3.295
0.281
26.810
2.794
0.321
1.601
3.295
0.497
0.538
1.848
2.674
0.587
0.000
3.295
2.838
3.295
0.164
1.520
3.295
1.237
3.295
0.522
2.064
3.295

PageRank values are useful to identify the importance of issues because the sum of values is 1 whether edge
attributes change during fifteen years. As shown in Table 5, ‘Social Inequality’ has always been the most important
issue in Korea. ‘Gender Issues’ is also took a high rank in the 21st century. ‘Low-birthrate & Population Ageing’
and ‘Incurable Disease’ continuously moved up in the list.
‘Employment Risk’ dropped in the list of PageRank values to 13th in 2010~2014. It is contrasted to the fact
that the employment risk usually appears in news media. It requires deeper analysis by incorporating other related
issues. We examine ‘Industry Polarization’ with it because its rank also fell in 2010~2014.
Surprisingly, ‘North Korea & Korean Unification’ at the 9th while this issue ranks at 2nd in 2000~2004. The
possible reason of high rank in 2000~2004 is that the first Korean summit and naval conflict at the Yellow Sea
occurred in that period. A detailed explanation about this is in the next part of this paper with topic keyword trends
in ‘North Korea & Korean Unification’ issue with keywords of ‘Geopolitical Conflict in Northeast Asia’.
‘Energy & Resource Depletion’ which is the most important issue for betweenness centrality in 2005~2009
took a higher place in 2010~2014. ‘Energy & Resource Depletion’ would also be treated with topic keyword trends
to see detailed changes in the issues. ‘Digital Economy’ which is at the top of betweenness centrality in 2010~2014
will also be treated for the same reason in the next section.

Table 5. PageRank values for 28 social issues in Korea
Rank

2000~2004

2005~2009

2010~2014

1

Social Inequality

Social Inequality

Social Inequality

2

North Korea & Korean
Unification

Gender Issues

Gender Issues

3

Gender Issues

Competitive Education

Incurable Disease

4

Industry Polarization

Industry Polarization

Energy & Resource Depletion

5

Competitive Education

Incurable Disease

Low-birthrate & Population
Ageing

6

Employment Risk

Changing of Family Ideology

Changing of Family Ideology

7

Geopolitical Conflict in
Northeast Asia

8

Energy & Resource Depletion

Low-birthrate & Population
Ageing
North Korea & Korean
Unification

9

Innovation in Manufacturing

Energy & Resource Depletion

North Korea & Korean
Unification

10

Changing of Family Ideology

Employment Risk

Innovation in Manufacturing

11

Incurable Disease

Innovation in Manufacturing

Competitive Education

12

Quality of Life

Quality of Life

Quality of Life

13

Low-birthrate & Population
Ageing

Climate Change & Disaster

Employment Risk

14

Digital Economy

Geopolitical Conflict in
Northeast Asia

Multiculturalism

15

Climate Change & Disaster

Digital Economy

Geopolitical Conflict in
Northeast Asia

16

Low Economic Growth

Multiculturalism

Low Economic Growth

17

Biodiversity

Low Economic Growth

Digital Economy

18

Cyber Crime

Disaster Risk

Disaster Risk

19

E-Democracy

Global Governance

Biodiversity

20

Food Safety

E-Democracy

Global Governance

21

Disaster Risk

Food Safety

Nuclear Safety

22

Food Security

Biodiversity

Food Safety

23

Instability of Future Generation

Instability of Future Generation

Instability of Future Generation

24

Nuclear Safety

Cyber Crime

Food Security

25

China's Climate Effect

Nuclear Safety

E-Democracy

26

Global Governance

Food Security

Cyber Crime

27

Multiculturalism

China's Climate Effect

China's Climate Effect

28

Hyper-connected Society

Hyper-connected Society

Hyper-connected Society

Climate Change & Disaster
Industry Polarization

3.2.

Keyword trend analysis
Considering relative importance in Korea and results on centrality analysis, we selected seven issues and

combined these issues into three groups. Keyword networks are constructed to identify influential keywords in
selected issues through betweenness centrality measures as analysis on issue networks.
First group consists of ‘Low-birthrate & Population Ageing’, ‘Employment Risk’, and ‘Industry Polarization’
that are related to national growth.Finance and national pension fund are important issues in 2000~2004 to prepare
ageing society. In 2005~2009, national policy research on labor market and social welfare conducted, especially
focused on the effect of retirement. Several policies are suggested to boost low-birthrate in 2010~2014. When we
closely look at keywords in ‘Employment Risk’, vocational education is a major keyword to connect other
keywords in the first ten years. However, in the last five years, free trade arose as a crucial factor for employment
risk. Keywords in ‘Industry Polarization’ indicates that technology is important for the rapidly changing global
environment.
Table 6. Rank of betweenness centrality of keywords in issues related to national growth
Rank
1
2
3
4
5
6
7
8
9
10
Rank
1
2
3
4
5
6
7
8
9
10
Rank
1
2
3
4
5
6
7
8
9
10

Low-birthrate & Population Ageing
2005~2009
Low-birth rate
Labor market
Ageing
Family
Baby sitter
Social welfare
Social integration
Economic growth
Economy
Female
Employment Risk
2000~2004
2005~2009
Labor market
Labor market
Actual situation
Employment
Vocational competency
Ageing
Human resource
Tax policy
Korea
Employment policy
OECD
Social welfare
Vocational high school
Vocational education
School education
Vocational competency
Research
Evaluation
Vocational education
Labor
Industry Polarization
2000~2004
2005~2009
Formation
Labor market
Korea
Japan
Regional innovation
Employment structure
FTA
IT
Global competitiveness
China
Human resource
Korean society
Change
Change
Policy implication
Employment
Comparison
Polarization
North & South Korea
Education
2000~2004
Finance
Ageing
Ageing society
Impact
Response
National pension fund
Childcare
Labor market
Current state
Perspective

9

2010~2014
Low-birth rate
Ageing
Policy
Fund
2012
Fertility
Population policy
Research
Agenda
Rural
2010~2014
Labor market
Ageing
Employment
Free trade
Economic crisis
Social welfare
Job creation
Job
Education
Green growth
2010~2014
Labor market
Japan
Job creation
FTA
Subcontract
S&T
Korea
Green growth
Employment relationship
Ageing

Table 7. Rank of betweenness centrality of keywords in issues related to national security
Rank
1
2
3
4
5
6
7
8
9
10
Rank
1
2
3
4
5
6
7
8
9
10

‘North Korea & Korean Unification’
2000~2004
2005~2009
North Korea
North Korea
North & South Korea
China
China
Special economic zone
Research
Clean Development
US
Climate change
Change
Economic cooperation
Policy
North Korea policy
Korea
North Korean economy
Northeast Asia
Inter-Korean cooperation
WTO
US
‘Geopolitical Conflict in Northeast Asia’
2000~2004
2005~2009
Northeast Asia
Korean peninsula
FTA
China
China
North Korea
Contest for supremacy
North Korea policy
North Korea
Cooperation
Korea
Northeast Asia cooperation
Korean peninsula
Nuclear issue
Change
Economic cooperation
North & South Korea
Territorial development
Energy cooperation
Russia

2010~2014
North Korea
Unification
North Korea policy
Research
Analysis
Korean peninsula
China
Refugees
FTA
US
2010~2014
China
Unification
Korea-China-Japan
North Korea
North Korea policy
International cooperation
Northeast Asia
Analysis
Korea
Korean peninsula

National policy toward North Korea commonly depends on the direction of the government. Overall, China
and the United States affect North Korea policy due to a long-standing relationship among countries. In 2005~2009,
economic perspective on North Korea is highlighted through activities in special economic zone. Unification comes
to the fore with other keywords such as refugees in 2010~2014. Keywords in ‘Geopolitical Conflict in Northeast
Asia’ also show influence of neighboring countries around Korean peninsula. Korean peninsula is usually
considered as a place for a contest for supremacy. International cooperation about nuclear issue is required to
achieve unification in the near future.
To secure a supply of energy resources, the Korean government began to discuss energy cooperation In
Northeast Asia including North Korea. Countries in Northeast Asia, such as China, Japan, and Russia are deeply
concerned with energy issues. Greenhouse gas is regarded as a main cause of global climate change. Abrupt changes
in global environment leads national perspective on energy resources and its consumption. The world agreed on
the climate change convention and also planned to impose carbon tax for environment protection. Renewable
energy is suggested as a solution of energy depletion from the mid- 21st century.
Digital economy is a new paradigm based on science and technology. It facilitates networks between people
and economy. Information technology is a fundamental basis of this revolution. In Korea, digital media industry
flourished in 2005~2009. Policy for governing digital media industry and intellectual property of cultural products
are suggested as a next-generation growth power of Korea. In 2010~2014, information technology evolves into ICT
that embraces communication technology. Digital economy gains public attention by showing framework for
integrating the society.
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Table 8. Rank of betweenness centrality of keywords in issues related to global trends
‘Energy & Resource Depletion’
2005~2009
US
Japan
China
New renewable energy
Energy policy
Russia
Greenhouse gas
Energy consumption
Green growth
Climate change
‘Digital Economy’
2000~2004
2005~2009
Paradigm
Information technology
Economy
Information-oriented
Digital economy
Media
Policy
Digital trends
National competitiveness
Technology
Info-communication
Competition policy
Change
Governance
Science and technology
21th century
Network
Digital convergence
Vitalization
Industry

Rank
1
2
3
4
5
6
7
8
9
10

2000~2004
Environment
Research
Greenhouse gas
Energy
WTO
Energy cooperation
North & South Korea
Economy
North Korea
Development

Rank
1
2
3
4
5
6
7
8
9
10

4.

2010~2014
Green growth
Climate change
Greenhouse gas
US
New renewable energy
Energy
China
Energy saving
Carbon tax
Japan
2010~2014
Convergence
ICT
Network
Digitalize
Digital convergence
Digital
Fusion
Media
Change
Culture

Summary
We constructed issue and keyword network from bibliographic data of national policy research papers

contained in National Knowledge Information System (NKIS) of Korea. Measures in network theory are
implemented to detect important issues of society. When we analyze results from network analysis, PageRank
values and betweenness centrality are considered as good indicators for identifying influential social issues.
Keyword network of social issues helps to obtain detailed trend from 2000 to 2014. It seems plausible to enrich our
understandings of society and its future by combining network analysis of policy research papers with traditional
and powerful methods such as the Delphi method in foresight.
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Does the knowledge economy growth encourage clustering
of knowledge workers in metropolitan cores and subcentres
of metropolitan areas?
A comparative study of Barcelona and Helsinki
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Abstract
Many contributions on the analysis of employment growth in knowledge-based industries focus
on values found in the centres of large cities, arguing that they are the preferred locations for
knowledge workers (KWs) in housing location choices. Physical proximity as well as amenities
and innovative and liveable environments found in metropolitan centres are factors that
encourage this process. In addition, the location of companies in those industries stresses the
values of face-to-face contacts that are provided in the centres of cities. This paper studies how
proximity to metropolitan cores and other large employment areas of metropolitan areas
encourage spatial clustering of KWs. To do this, we analyse commuting flows and residential
density patterns of KWs in the Barcelona (BMA) and Helsinki (HMA) metropolitan areas. In
addition, through a regression model, we examine, in Barcelona´s case, the effects of the
distance to the metropolitan core and subcentres in KWs location patterns. Results show that
metropolitan cores in both metropolitan areas retain a large amount of commuting; although,
physical proximity to the metropolitan core becomes a key factor for spatial clustering of KWs
in Barcelona´s case. In Helsinki, spatial clustering of KWs follows both concentration and
suburban spatial patterns; in that sense, short and long commutes to the metropolitan core
happen.
Keywords:
Knowledge workers’ spatial clustering; commuting patterns; Helsinki; Barcelona
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POSTECH, professor
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Abstract
R&D activity is one of important factor for the national development of Korea. Thus, the size of
national R&D activity (the size of investment, the number of projects, and so on) has been
annually increased. However, it is hard to understand the current state of R&D activity as the
size of R&D activity gets bigger and bigger. In this context, mapping can contribute for
understanding the whole structure of R&D activity and for managing R&D activity for efficient
investment. In this research, we employ network analysis for mapping national R&D activity
from the data. We used NTIS database from 2006 to 2010 as information of national R&D
activity, which contains information about research projects such as keyword, title, research
program and science technology classification (such as 6T classification). From the data, we
considered two kinds of networks. First, keyword network was employed to identify current
trends of national R&D activity. Second, research program network is used to observe
relationship among research programs. We expect to figure out the underlying structure of the
national R&D activity and to manage R&D process more efficiently from these two networks.
Keywords: Network analysis, R&D activity, NTIS database, Keyword network, Research
program network

Adjustable Walker
Shalini Kumari Shalu
(National Innovation Foundation, India)

Abstract:
The walker has spring-loaded self-locking front legs, looking at the normal ‘walker’. When the
user pushes the front legs on the upper stairs and the rear legs rest on the lower stairs legs
become adjustable instead of fixed which could be used to climb stairs. It also has a foldable
seat that can be pulled out for resting and is fitted with a horn and a light. The walker is stable
enough for climbing stairs.
A walker to help the physically weak climb stairs and can take up to 100 kg and can be adjusted
to different environments.

Following pic illustrates the real life implementation of this innovation.

Inspired by her Grandfather’s Pain
My grandfather loved to plant. He had a beautiful garden on the roof where he took his daily
walk. Sadly, he had an accident after which he had to use a walker for support. He could walk
on an even surface but it was not flexible enough to be used on stairs.

Because the walker could not support him on stairs, her grandfather could no longer walk to the
roof to enjoy his garden. I noticed his helplessness and wanted to help him. Looking over the
walker, she realized that if the front legs were adjustable instead of fixed, they could be used to
climb stairs. And that’s how she got this idea.
On Winning IGNITE
She first shared this idea with the IGNITE competition, where NIF got a prototype made based
on it. Seeing her idea translated into reality and receiving an award from Dr Kalam has made
me feel extremely proud of her achievement.
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Abstract
Innovation is the transformation of knowledge of any kind into new products or services in the market.
Its importance as an important production factor is widespread today. In the age of the knowledge-based
economy innovation it became critical for any company or even country to compete globally. Many
countries are encouraging innovation through various mechanisms, and one of the most widely used is
the provision of special incentives for innovation. This paper investigates incentive systems for the
growth of technology companies as a strategy to promote knowledge-based economic development. As
for the case investigations the study focuses on an emerging economy, Brazil. The research is based upon
the available literature, best practices, government policy and review of incentive systems. The findings
provide insights from the case study country context and some lessons learned for other countries using
incentive systems to boost the innovation capabilities of their technology companies.
Keywords: Innovation; incentive programs; technology companies; knowledge-based economy;
knowledge-based economic development; Brazil.

Smart City as an Urban Innovation Platform: What's next?
JungHoon Lee
(Yonsei Univ., Korea)

Abstract
In recent years, Smart City is taking the center stage as a solution to tackle the problems that are
arising with rapid urbanization. However, the concept itself is too comprehensive and unclear,
that it is hard to apply in real practices. Furthermore, there are various Smart City initiatives
which promote civic engagement to create new innovative services and infrastructures while
there are lacks of coordination and control within the city. The complexity of Smart City
initiatives often challenged by ineffective innovation activities. Therefore, this presentation
attempts to make a holistic views on how smart city initiatives play as an urban innovation
platform to support creative economy. Furthermore, we have analyzed various smart city
initiatives and defined new typology based on open innovation literatures. Through these
analyses, the research attempt to identify the main important components that form the typology
of Smart City initiatives and also propose future trends to maintain successful Smart City
initiatives.
Keywords: Smart City, New Innovative Service and Infrastructure, Urban Innovation Platform

Human Interaction and Perceptions to Media Façade
JungHoon Han
(Univ. of New South Wales, Australia),
SangHo Lee
(Hanbat National Univ., Korea)

Abstract
The aim of this paper is to investigate human interaction and perceptions to the media
skin/façade newly built in Sydney, Australia. Recently the digital media façade/skin has been
increasingly applied to new building design in public place in Australia. This significant change
in smart digital technologies and public perceptions remains largely ignored in recent studies.
This paper will conduct a random sampling survey to the people who live or visit such place and
evaluate the impact of the new digital technologies adapted in media skin/façade on public
interaction and perceptions to its safety, communications, public engagement, and building
design and environment. The research outcomes will contribute to fill our knowledge gap
between emergent digital technologies and human interactions.
Keywords: digital technologies, media façade, human interaction, smart cities
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A community center is situated near the residential areas and is the public facility that acts as the core of local cultural
activities. A community center, as the general cultural activities increases, is transforming into a facility that promotes
the community restoration and living convenience such as welfare, sports, art activities, and education etc. beyond
location of simple leisurely activities. As a part of developing experience zone in the residential area style U-city in
Sejong city, this study considers local residents' accessibility through the renovation of preexisting community center.
A particular interest is laid upon the provision of experience-oriented space to facilitate social coherence, and
eventually recovery into a communicative and experiencing space that the U-city is intending.
This study offers a direction of developing community center into a communicative and experience-oriented facility
in two major approaches: (1) Analyze the achievement, limitation and problems of this project against the previous
cases. A particular evaluation will focus on the comparison with similar facilities available within Sejong city; and (2)
As an effort to achieve an user-based space design, survey over actual Sejong city residents would help understanding
the use pattern within the residential areas, contents of experience and local needs. It would allow to grasp an idea of
managing programs and contents useful in the community center. This effort is highly useful since it provided a
blueprint of bidirectional development, characterized by local residents' voluntary participation and experience, of the
community center beyond simple one-way communication like viewing- or lecture style events. Another role of
community center is use of the center as the core of community restoration as an alternative means applicable to the
residential area style U-city service. The future studies shall include survey of the residents' satisfaction and preference
of the renovated facilities to measure the sustainability of the project.

Key words: ICT-Aided Community Center, U-city, Space Experiential Marketing Evaluation, Ubiquitous lifestyle

1. Introduction
1) Background and Objectives

As comprehensive demand for cultural activities increase recently, the number of community centers are
on the rise, with the focus on their characteristics as spaces for restoring community and enhancing
quality of life. The current study is a part of residential U-city experiential district development project in
the city of Sejong, which is designed to enhance the residents’ accessibility to participation in cultural
activities. In particular, by providing spaces centering on experiencing the technology, the project aims to
restore this urban space into a U-city comprising communication and experience. Information and
Communication Technologies, or ICT, possesses a significance as a local resource, in that they are media
catalyzing or controlling local residents’ voluntary participation 1. South Korea, with a strength in “smart”
technologies, still lacks competitiveness in the field of IoT, or Internet of Things 2. As such, the ultimate
goal of the current study is to understand how ICT are used to galvanize local communities, and what can
be done to facilitate these restoration attempts using ICT, given the prevalent use of “smart” media in the
current South Korean environment. What sets this study apart from previous ones that look at the same
subject is the perspective: while other studies view the urban planning through ICT from the perspective
of the city manager or designer, the current study attempts to understand practical services required by the
users, or the residents. As such, the authors of this study were advised by subject matter experts in order
to more precisely understand the needs of the users who may not necessarily have a full knowledge of the
U-city concept.
The current study 1) analyzes the achievements, limits, and issues of the project by conducting case
studies of urban communities using ICT; 2) identifies usage behavior, experiential elements, and the
needs in the residential areas to plan a user-centric space, which is to be achieved by surveying the
residents of Sejong; and 3) extract elements in which ICT can contribute to in making local communities
more active, based on the results of the analysis and the survey.

Korean Cases
no

Project Name

1

Seoul Village Community

2

3

1

Overseas Cases
no

Project Name

1

Kinsale, Ireland

2

My Yorkshire

3

K-net’s For Seven

4

Smart communities intelligent community

Maeul (Cillage) Renaissance

Solhyang Gangneung

4

Maeul Media

5

Seongbuk-gu Social Economic Support
Group

6

Seoul Life Double-Cropping Support

Korea Information Society Development Institute (KISDI) (Dec 2013), Devolution of Urban Communities in Korea
and the Role of ICT.
2
According to a report by Accenture, a global consultancy firm, the U.S. and four European countries (Switzerland,
Finland, Sweden, and Norway) have the most advanced IoT technologies, while South Korea is ranked twelfth
despite its reputation as a leader in ICT (http://www.g-enews.com/kokr/news/article/news_all/201505060759140143977_1/article.html).

Center
7

5

The Blacksburg Electronic Village

6

Southwarkcircle

7

Coinstreet

8

Anarchist Community Christiania

9

Open street map

Hope Doremi Corp.

8

Youth Hub

9

Gimpo U-City

10

Yongin U-City

11

Paju U-City

12

Pangyo U-City

<Table 1> Case analysis of ICT-Based Resident Community Institutions

2) Subjects of the Study and Methodology
Demand for services were obtained by surveying a group of experts and another of users. Expert survey
was conducted on ten subject matter experts, from January 19 to 21, three days in total. Convenience
sampling method was used to obtain the sample of professors and researchers in urban engineering,
architecture, space design, computer, and information and communication technology. Expert survey was
designed to be a preliminary investigation to draw items through which a survey of U-city service users
could be executed: the expert survey collected the ideas of experts and draw services required for Sejong
residential u-city experiential district. The results of this preliminary investigation will be put under the
review of authors of the current study, upon which a survey for the users will be created and conducted to
generate a plan to develop U-city service that residents can experience. The user group survey was
designed to be easy and simple, because the general public does not have pre-existing knowledge about
U-city or lacks it at most. This survey was conducted for 4 days, from April 2, 2015 to April 5 of the
same year. Considering the characteristics as an “experiential district,” needs for experiential activities in
the residential area and detailed usage behavior in the spaces was studied.

2. Theory Review
1) ICT-Based Communities
With the multifaceted advancement in technology, economy, culture, and ethics in the modern city,
individual residents saw their zone of activity expand out of the physical space, thanks to ICT. Although
physical relationship between the residents have been reduced due to the development, a new space was
created online to bring a revival of urban communities 3. Resident communities formed in urban areas are
3

Community restoration not only refers to the improvement of physical environment in the community, but also
its vitalization by leading residents and other community agents to participate in the space to resolve local issues
and other (Maeng Da-mi, Jang Nam-jong, O Jeong-hyeon. 2011. How to Build and Use a Comprehensive Diagnostic
Table for Reviving Sustainable Communities in Seoul. The Seoul Institute.

operated by the resident themselves, and plays a role in gathering residents’ opinions local issues, such as
increasing communication between the residents and restoring local communities. There is a need to
focus on various positive effects brought on by the ICT, other than restoration and revival of resident
communities.

2) Cases Study: ICT-Based Resident Communities
(A) Subjects of the Case Study
The author of the current study looked at ICT-based resident community institutions that actively operate
social and cultural communities with a distinct local flavor. There are twelve cases of ICT-based resident
communities in Korea, which were studied using preliminary research, website, and others. There were
nine cases overseas, which were studied using preliminary research. Areas in which resident community
institutions are located, provided services, and users were surveyed, and then classified according to the
type of each community.

(b) Case Analysis
Overall, the author saw that the resident community institutions encouraged the residents to see
themselves as a part of the community rather than isolate individuals. The residents were stimulated to
share experiences and form networks together. In contrast, there was a lack of stimulus to the
communities, such as experiential factors such as sensory stimuli that could lead to designs reflecting the
features of the community.
In Korean cases of local community vitalization, there were various programs focusing on the relationship
between community members. In cases of economic sponsorship and activity, the resident community
institutions operated facilities providing information, thereby influencing the residents’ values. There was
a high proportion of technological information provided using ICT in U-cities, and there were similar
programs provided across the border, such as traffic and transportation, medical, life information,
environmental information, community center programs, and photo and video uploads. All overseas cases
showed a strong trend towards the marketing element, in which online networks based on ICT were used.
There was also an active participation for uploading and sharing information between the residents.
The following observations were made after looking at programs provided by each community studied:
(1) there was a relative lack of experiential elements in resident community institutions, in which
aesthetic elements were applied, or characteristics of the community was shown; (2) There was a strong
tendency to unite the residents to create a sense of community among them, and lead them to participate
and communicate with each other. Along with offline interactions, online webpages were playing such
role, and there seems to be a need to use ICT more actively in order to improve interaction and
communication between the residents.
Korean Cases
no

Project Name

Type

1

Seoul Village
Community

Local
Community
Vitalization

Location

Contents

Seoul

 Information exchange and notices through community webpage and Facebook
 Operate various projects (multicultural village community, village business
vitalization, village arts and crafts, safe village vitalization) through resident groups,
and find and resolve various issues

2

Maeul (village)
Renaissance

3

Solhyang
Gangneung

4

Maeul Media

5

Seongbuk-gu
Social Economic
Support Group

6

Seoul Life
DoubleCropping
Support Center

Economic
Support
Activities

Communities
for Specific
Classes

Suwon

 Provide a voluntary participation platform for the residents, construct village
community, create a Korea-wide village-building network, distribute Maeul
Renaissance contents, plan private sector-government cooperation network projects

Gangneung

 Collect and manage various village-building projects, and provide information on
and offline to the residents
 Build a flexible network of residents, administrators, experts, and civil society
 Introduce and share various sites, post community news, status of cooperation
among local school/experts/civil societies/villages on the websites

Seoul

 Induce communication within the village by supporting media creation
 Residents own and operate the center, which facilitates communication, cultural
activities, leisure activities, and meetings
 Three centers in Seoul (culture and arts/resident meeting/Seoul village
community) collaborate to form a network

Seongbukgu, Seoul

 Panel discussions for the development of 4 northeast Seoul districts, apartment
complex community project planning, support festivals in the district, open social
parties, and strengthen networks
 Build and research social economic clusters

Seoul

 Support voluntary and independent community activities (senior center
coordinator, case management supporter, humanities study)
 Vitalize various on/offline meetings (by subject)
 Receive ideas, coordinate volunteer activities, and academies through webpage

Seoul

 Notify yearly reports and introduce various activities on the webpage, and move
on to vitalize offline group meetings
 Provide SNS notifications for webpage activities
 Operate educational projects for professional knowledge and field experience, as
well as consulting to support business

7

Hope Doremi

8

Youth Hub

Seoul

 Encourage college students to engage in activities, vitalize youth activities
 National online activity without local boundaries (offline activities are held in
Seoul)

9

Gimpo U-City

Gimpo

 Real-time traffic information service in Gimpo, CCTV in Gimpo, route search
available on navigation and smartphone applications
 Web bulletin board (classifieds, free talk boards, etc.)
 Advertisements for local businesses and used goods transaction on the webpage

Yongin

 Yongin public office locations can be seen on the webpage
 Bus information page provides bus routes and traffic information
 Life information notifications (education programs, air quality, water pollution,
weather, etc.)

Paju

 Medical/convenience/public facilities locations provided
 Information about and application for Paju educational program are on the
webpage
 U-Service offers Paju weather information, air information, and traffic information
 Students in Paju can communicate on their webpage

Pangyo

 U-Service provides traffic information and CCTV information in Pangyo
 U-Service provides environmental information (weather, temperature, chance of
rain) in Pangyo
 Community bulletin board enables the residents to find jobs, share videos and
photos

Location

Contents

10

Yongin U-City

U-City
11

12

Paju U-City

Pangyo U-City

Overseas Cases4
no

4

Project Name

Type

Shim, Heong-jin et al. (2013). The Evolution of Urban Communities in the Korean Society and the Role of ICT.
KISDI.

1

2

Kinsale, Ireland

My Yorkshire

Local
Community
Vitalization

Kinsale

 Geography-based community for hobbies and offline activities
 Campaigns can be promoted on the webpage, and users may obtain resources and
communicate via SNS to hold offline events
 Residents can share community activity photos on the webpage and use it as a
town archive; SNS supplements this function

Yorkshire

 Individual residents can upload videos, photos, and stories about Yorkshire, which
become the city’s history
 By uploading and sharing digital stories, residents form a sense of belonging and
identity as citizens of Yorkshire

Canada

 Communities are form via internet, cable, radio, and cell phones
 Telehealth, videoconferencing, and other business/welfare services are provided
on the web
 Identity is formed through ICT, and discussions and participation are naturally
conducted via the platform

3

K-net’s For
Seven

4

Smart
Communities
Intelligent
Community

Canada

 ICT-user communities are connected via network, which create synergy for
inducing local participation
 Two communities sharing the same vision can partner up with each other

5

The Blacksburg
Electronic
Village

Virginia,
US

 Using networks, local resources are used, and mutual discussions are stimulated
which lead to resident participation

UK

 Senior citizens save costs for health care, restaurant bill, and others, through group
purchase. They socially bond in the process
 Helpers can be recruited for senior citizens on the webpage; helper networking
takes place through the platform

UK

 Residents who have a pre-existing network form businesses
 The webpage works as a type of command center
 SNS, blogs, or other platforms are connected to the webpage

Denmark

 News about the community members are shared through websites or SNS
 Political issues are discussed and resolved through public forums, which end with
a unanimous resolution
 Recently, residents are buying lands to keep the community independent, whose
funding is secured by donations received through the web

-

 When users upload local information on the wiki-type map, it is collectively made
into a more precise map
 Location-based local information is shared through the application

6

Southwarkcircle

7

Coinstreet

8

Anarchist
Community
Christiania

9

Open street map

Economic
ActivityRelated
Communities

GIS-Based
Local
Community

<Table 2> Case analysis of ICT-Based Resident Community Institutions

3. Service Demand Analysis
1) Expert Survey
The current study surveyed experts before conducing a survey on U-city service uses. This expert survey
was conducted as a preliminary investigation to draw items required to conduct the user survey: it was
designed to understand potential services needed in Sejong residential u-city experiential district from
insights of the experts. The results of this preliminary investigation will be used for the user survey,
which in turn will help in creating U-city services which the residents can experience. The following
paragraphs detail the survey.

Overview of
Survey

Period: January 19, 2015 ~ January 21, 2015 (3 days)
Subjects: Experts related to urban engineering, architecture, spatial design, computers, and
information communications
Survey Method: Written Survey
Participants: 10 people

Contents of
Survey

Demographics (area of expertise, sex, age, family relations, family members, offspring, and age
of offspring)
U-city Service Areas (areas of service, service satisfaction)
Additional U-city Service Demands (desired service, improvements, service pursuits, vision to
pursue)
<Table 3> Overview of Preliminary Survey of Experts

The current study followed convenience sampling method, choosing professors and researchers at Hanbat
University in urban engineering, architecture, space design, computer, and information and
communication technology related to U-city project. Convenience sampling method was used in order to
obtain data quickly in this exploratory stage of the research. We asked the subjects which areas are the
most necessary in the u-City services currently provided, and asked them to rank the answer by
importance, from first to third.
The subjects collectively answered that health, medical, and welfare services are the most necessary in Ucity services 5, followed by crime and disaster prevention, traffic, facilities management, and
environmental services. The collection of answers revealed that the highest ranking area was traffic,
followed by crime and disaster prevention, health/medical/welfare, facilities management, and
environment, in order. The results were similar to the conclusions made in study in the literature review6.
The author of that study surveyed twenty-eight experts participating in the u-City project and those in the
field of ICT service. Questionnaires were submitted to the experts first, followed by sessions of in-person
interview. The experts answered that health/medical/welfare (21%), crime and disaster prevention (21%),
traffic (14%), environment (11%), facilities management (11%) are the most necessary in u-city services.
The experts also answered that traffic (41%), crime and disaster prevention, facilities management (11%)
were managed well, while employment and labor (25%), culture/tourism/sports (19%), education (13%),
health/medical/welfare (13%) are not managed. A summary of the results in the current study and the
referenced study show that crime and disaster prevention, traffic, health/medical/welfare, and facilities
management are seen as important services, while health/medical/welfare needs improvement in terms of
vitalization.
In the expert survey, level of satisfaction for each services drawn by literature review was asked. The
results showed that U-healthcare, U-parking, smart work system had the highest ratio. U-healthcare is a
service enabling health checkup through a wearable bracelet that measures the wearer’s health and sends
the information to the local clinic. The results reflect the importance of health/medical/welfare services
emphasized by the experts in the survey, and that the services were low-achieving and therefore requires
more work.
An open-ended question about what other U-City services might be required in the future. The experts
suggested various services in detail, including push notification for location of accidents and surveillance
5

The classification of areas was based on u-city service classification notified by the Ministry of Land,
Infrastructure, and Transport.
6
Hwang Seong-jin et al. Plan for Vitalizing U-city services. KISDI. 2010.

of areas with high crime rates on a data wall. Their suggestions were mostly in the fields of safety, energy
conservation, and monitoring. The experts also touched on convenience and entertainment, such as
applications that enable users to control objects through ICT.
An additional question on the direction and the vision of residential spaces in the U-city. This keyword
was extracted from a literature regarding U-city planning7 reviewed in the initial phase of the current
study. It was chosen in order to plan the direction of the services provided in the Sejong residential U-city
experiential district in more detail8.
In the question about the direction of U-city residential spaces, the answer most frequently given as
having the highest priority was safety of the city. The most frequently provided answer overall was
convenience and comfort of the city.
The last question was an open-ended one on what other items should be included in the survey of Sejong
residents that will be designed to extract required services in the Sejong residential u-city experiential
district. Although the response rate for this question was low, the experts suggested that we ask the
residents how their life was improved by technological services, and that we conduct the investigation to
meet the level of the residents. More research on deducing practical services based on user requirements
and user satisfaction of such services will be needed in the future.
The expert survey came to the following conclusions.
First, there need to be programs supporting residents in the areas of health/medical/welfare + crime
prevention + traffic.
Second, U-City needs to support eco-friendly service programs for preserving and saving energy, and
encouraging existence of humans and the nature. Services that can decrease the burden on the residents by
cutting management costs or giving mileage benefits should be considered.
Third, convenience and comfort based on residential safety must be sought after. The U-City must have
comfortable spaces and provide services that guarantee the safety and convenience of women and
children who use the facilities in the residential district often.

2) User Survey
The additional question that was posed in the expert survey gave rise to the concern that the general
public may not have any beforehand knowledge about the concept of a U-city, or have minimal
understanding at best. In order to determine the level of satisfaction on the facilities and whether the
service is sustainable, the survey asked the users if they would be willing to pay for service costs, needs
for the experiential activities in the residential district, and specific usage behaviors in the space. After
drafting the overall questions in the survey, the researchers reviewed them for improvements.
The current study obtained subjects by sampling a certain quota of the population living in Sejong; the
referred population size was from a statistics by the city government. Surveyors who were trained in the
objectives and the contents of the current study visited a test U-city site to survey the subjects, who were
people at the test site from 10 A.M. until 6 P.M. between Monday, April 2, 2015 and Sunday, April 5,
7
8

Lee Sang-ho et al. An Analysis of U-City Plan Characteristics. Korea Planners Association. 2008.
Lee Sang-ho, Im Yun-taek. An Analysis of U-City Plan Characteristics. Korea Planners Association. 2008.

2015. The respondents wrote on the survey sheets. A total of one hundred survey sheet were distributed,
with 100% retrieval rate, which was achieved because the surveyors collected the sheets on site after the
respondents finished writing. In addition, the surveyors observed the test site during the survey time to
record the users’ space utilization and behaviors.
Category

Detail

General Demographics

Sex, age, family, occupation

Preliminary awareness

U-city awareness
Items necessary for the development of U-city
Major U-city service areas

B

U-city service area

The respondent's experience with Sejong city
webpage
Plans to use the Sejong city webpage
Usage of major contents in the city webpage

C

Evaluation of pilot space and
lifestyle service

Pilot space evaluation with experiential marketing
survey items (24 items),
28 digital lifestyle items

Item

A

<Table 4.> Overview of Survey Form

The survey sheet asked for the respondent’s general information, and went on to inquire 1) whether the
respondent knew about the U-city, what would be needed for U-city’s development, and the respondent’s
general awareness of U-city, including major U-city services; 2) the respondent’s experience with Sejong
city webpage, plans to use the webpage, usage of major contents in the city webpage; 3) analysis of
experiential marketing in the U-city test site, U-city service demands depending on the ubiquitous users’
lifestyle types.

(A) Respondents’ General Characteristics
The current study employed quota sampling method, which took a portion of population in Sejong, which
was obtained from the city’s population statistics. As a result, a total of one hundred respondents were
surveyed. More males were in the sample, with 53% being men and 47% women. By age, people in their
50s or up was the plurality at 27%, followed by teenagers at 24%, 12% of people in their 20s, 19% of 30s,
and 18% of 40s. By occupation, salaried workers were the most numerous at 33%, with 32% students,
18% self-employed, 10% homemaker, and 7% other.

(B) Analysis of Awareness
The following are the results of inquiry into the level of pre-existing awareness. 65% of the respondents
answered “no” when asked whether they knew about the U-city before answering this questionnaire, and
only 35% did so. A cross-analysis of U-city awareness was conducted by sample characteristics. 65% of
respondents answered “no” when asked about whether they knew about U-city services, and only 35%
answered “yes.” According to a chi-square test, there was a difference in the level of U-city awareness
depending on the respondents’ age, household, and occupation.

The survey asked the respondents what are most needed for the U-city to develop further. Because this
question was a close-ended one eliciting few subjective responses, it was excluded from the analysis. One
overlapping answer was considered as missing, after which 99 responses were analyzed. 35.4% of the
respondents answered that “residents’ voluntary participation” is the most important. 24.2% answered
“the feasibility of the master plan and its realization” to the question, further followed by 22.2% who
answered sustainable model, and 18.2% saying generating new revenues via cooperation between the
private sector and the government. There have been a recent rise in residents’ voluntary participation in
programs, which in turn create unique local cultures and vitalize communities. It seems that the U-City
should consider feasible goals and sustainability which residents can actually use, rather than focusing on
the plan itself.
The survey also asked the respondents on what they consider the most necessary service provided in the
U-City. Because there were no respondent chose logistics, labor and employment, and other as the
answer, they were excluded from the analysis. Overall, crime prevention (29%) was chosen the most,
followed by education (21%) and traffic (21%) services. This is understood to be a reflection of
heightened awareness of safety caused by a recent surge in violent crimes. Chi-square test revealed that
the responses did not have statistical differences by sample characteristics.
In order to deduct services based on communication with the residents, the survey delved into the
respondents’ awareness of Sejong city webpage. We configured the questionnaire to set the direction for
Sejong U-city service’s integrated operation platform, and to investigate the current level of resident
awareness. The question asked whether the respondents have used Sejong city webpage
(www.sejong.go.kr). 68% answered “no,” and only 32% have ever used the page. A cross-analysis of
Sejong homepage usage experience by conducted by sample characteristics. According to the chi-square
test, only the differences in response by age was statistically significant.
The survey sheet further asked the 32 respondents who have used the city webpage about their objectives
in accessing the site. 43.8% the positive respondents answered that they reached the site to receive civil
affairs services. There was no statistically significant difference by sample characteristics.
Future plans to use the webpage was asked to the respondents; the goal of the question was to understand
the residents’ level of interest in creating a city webpage for communication with the residents. 59.6% of
all of the respondents answered “yes,” which displayed a positive tone in using the city webpage. A chisquare test gave a value p=<0.05 for age, indicating that it was a statistically significant factor.
We asked the respondents what contents they consider important among the ones provided in the city
webpage. Excluding two cases of a non-answer and an overlapping answer, 37.8% of all respondents said
that civil affairs services were the most important contents. This was followed administration, public data,
and other public information retrieval, at 30.6%. The answers about future plans to use the webpage
displayed the same pattern as the answers about objectives for using the webpage: when configuring a
platform for the residents in the future, there will be a need to provide civil affairs services online so that
the users are not restricted by time, or encourage the residents to voluntarily participate by using open
source data. A chi-square test resulted x2=17.391, df=8, P=.026, indicating that household configuration
was statistically significant in differences in the given answers.

(C) Evaluation of U-Special Zone through Experiential Marketing Scale

The survey had questions to analyze experiential marketing factors in the U-City test site. 24 questions on
a 5-point Likert Scale was posed to the respondents.
Q

Description

Q

1

This place makes me happy.

13

2

This place makes me feel good.

14

3

This place makes me feel comfortable.

15

4

I am excited because I feel like I am experiencing
something new before others.

16

5

This place emotionally stimulates me.

17

6

This place makes me feel the energy.

18

7

This place makes me feel different.

19

8

I want to visit this place and take a picture.

20

9

I want to share what I have experienced here.

21

10

I want to come in here when I see this place from outside.

22

11

This place brings a change to my life.

23

12

I want to use the facilities in this place.

24

Description
I think the atmosphere here suits me.
I think the people who visit this place would go well with
me.
This place clearly expresses the emotions and images of
local community.
I can experience various things in this place.
I can understand the local community more easily in this
place.
I can experience a new lifestyle in this place.
The appearance of architectural structures here (shapes,
scale, etc) stimulates my five sense.
The streetside facilities (light, fence, etc) here stimulate
my five senses.
The public signs (sign boards, advertisements, etc) here
stimulate my five senses.
The lighting here stimulates my five senses.
The fragrance here (atmosphere, fragrance in facilities)
stimulates my five senses.
The colors (architectural structures, environment) here
stimulate my five senses.

<Table 5> Pilot Space Experiential Marketing Evaluation Items

In order to determine whether the sample data is adequate, we used KMO Scale and Bartlett’s test of
sphericity to test the sample data. Because KMO value was higher than 0.5 at 0.875, and significance
probability was 0.000, we determined that the correlation between the variables is statistically significant.
The Standard type of propriety of Kaiser-Meyer-Olkin measurement.

.875

Chi-Square Approximation
Bartlett's test of sphericity

1578.133

Degree of Freedom

276

Significance Probability

.000

<Table 6> KMO and Bartlett’s test for the evaluation of pilot space

With 24 measurement items serving as a basis, we conducted principal component analysis and varimax
factor analysis. With the inherent value of 1 or higher as the criterion, five factor were extracted. Factor 1
was shown to have the highest explanatory power, with 16.845%. Factor 2 explained 16.407%, factor 3
13.245%, factor 4 11.949%, and factor 5 9.853% of the variables, and overall aggregate was 68.299%.
Factors

Eigenvalue

Percentage Variance

Cumulative Percentage

1
2
3
4
5

4.043
3.938
3.179
2.868
2.365

16.845
16.407
13.245
11.949
9.853

16.845
33.251
46.496
58.445
68.299

<Table 7> Eigenvalue of major component analysis and Verimax factor analysis for the evaluation of pilot space

Factor loading by measured items were all 0.3 or higher and statistically significant. In order to define
evaluation of U-City test site by the respondents in similar types, we conducted factor analysis. As a
result, we obtained factors different from five experiential marketing factors suggested by Schimitt
(2006). According to the survey questions, we named factor 1 emotional service, factor 2 relationship and
identification, factor 3 physical environment, factor 4 experiential value, and factor 5 sensory stimulation.
In order to verify reliability of measurement items for evaluation the test site, we conducted Cronbach’s
alpha test. All reliability coefficients were 0.7 or higher, indicating that the measurement tool had a high
consistency.
With the five factors drawn from the factor analysis, average value of each measured items were
compared with each other. Emotional service had 3.19 points, relationship and identification 3.04,
physical environment 2.85, experiential values 2.79, and sensory service had 2.65 points. Considering that
the respondents in this survey were residents who have visited the U-city test site, the familiarity and
comfort offered by the space near their residence is analyzed to have positively influenced emotional
service factor or relationship and identification factor. In contrast, physical environment, experiential
values, and sensory stimulation factors were relatively negatively evaluated. As revealed in the visit to the
test site, there is a need for redesign in sidewalk facilities into ones that can induce new experiences.

Fact
or

measur
ed
items
C1_1
C1_2
C1_3
C1_6

1

C1_7

Question

emotional
service

Avera
ge
Value

Standar
d
Deviati
on

Varian
ce

3.39
3.33
3.38
2.90

.963
1.025
1.033
1.133

.927
1.052
1.066
1.283

3.03

1.193

1.423

Fact
or

measur
ed
items

Questio
n

C1_19
C1_21
3

C1_22

physical
environm
ent

C1_24
C1_13

3.10

.990

.980

3.19

1.06

1.12

C1_11

2.81

1.125

1.267

C1_12

3.49

1.02

1.04

2.98

1.005

1.01

3.13

1.031

1.064

C1_4

2.95

0.989

0.977

C1_5

C1_8

C1_14
C1_15
2

C1_16
C1_17

relationshi
p and
identificati
on

3.04

1.004

1.008

C1_18

2.96

1.082

1.17

C1_20

2.94

1.023

1.047

C1_9
4

experienti
al value

C1_10

5
C1_23

sensory
service

Avera
ge
Value

Standar
d
Deviati
on

Varian
ce

2.96

1.053

1.109

2.79

0.967

0.935

2.86

0.964

0.93

2.77

1.004

1.007

2.85

1.00

1.00

2.7

1.159

1.343

2.78

1.031

1.062

2.9

1.078

1.162

2.79

1.09

1.19

2.67

1.101

1.213

2.65

0.978

0.957

2.62

0.993

0.985

2.65

1.02

1.05

3.04

1.03

1.07

<Table 8> Comparison of average values of factor analysis items for the evaluation of pilot space.

(D) Analysis of Ubiquitous Lifestyle
28 questions were configured to understand the demand for U-city services based on the users’
ubiquitous lifestyle types.
In order to test the reliability of measured items, Cronbach’s alpha test was conducted. Overall reliability
coefficient was 0.875, and each measured item had a value of 0.7 or higher, indicating a high consistency
of the measurement item. The sample data was verified using the KMO scale and Bartlett’s test of
sphericity. Factor loading in the measured items were all 0.5 or higher except for item 25 (0.490); the said
item was excluded before continuing with the analysis. As a result, eight factors was extracted. KMO
value was higher than 0.5, at 0.729, and significance probability was 0.000, indicating that the correlation
between the variables was statistically significant.
The Standard type of propriety of Kaiser-Meyer-Olkin measurement.

.729

Chi-Square Approximation
Bartlett's test of sphericity

1237.907

Degree of Freedom

351

Significance Probability

.000

<Table 9> KMO and Bartlett’s test for Ubiquitous lifestyle

Based on the 27 measured items excluding item 25, we conducted principal component analysis and
varimax factor analysis. The overall explanatory power was 70.447%.
In order to define the respondents’ lifestyle by type, we conducted factor analysis. Factor 1 was named
self-development, factor 2 digital daily life, factor 3 relationship-oriented, factor 4 family-centric, factor 5
digital family exchange, factor 6 convenience-seeking, factor 7 eco-friendly-seeking, and factor 8 interest
in health.
Factors

Eigenvalue

Percentage Variance

Cumulative Percentage

1
2
3
4
5

2.904
2.670
2.576
2.571
2.210

10.755
9.890
9.542
9.522
8.187

10.755
20.645
30.187
39.709
47.897

6

2.193

8.122

56.018

7

2.013

7.455

63.473

8

1.883

6.974

70.447

<Table 10> Eigenvalue of major component analysis and Verimax factor analysis for Ubiquitous lifestyle

Based on the eight factors extracted from the factor analysis, each measured items were compared for the
average value. Self-development scored 3.72, digital daily life 3.35, relationship-oriented 3.38, familycentric 4.00, digital family exchange 3.21, convenience-seeking 3.33, eco-friendly-seeking 3.59, and

interest in health had 3.37 points. As in the primary comparison of average values of each item, the
respondents sought a lifestyle with an emphasis on family life. This was followed by self-development or
seeking for eco-friendly lifestyle. All measured items had a score of 3 or higher, indicating that the
respondents answered more positively than not.
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1.253
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8

3.4

conveniec
e-seeking
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Standard
Deviatio
n
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e

4.23

1.008

1.017

4.03

1.087

1.181

3.73

1.033

1.068

4.00

1.04

1.09

3.40

1.035

1.071

3.11

1.109

1.230

3.12

1.037

1.076

3.21

1.06

1.13

3.05

1.553

2.412

3.37

1.468

2.155

3.65

1.149

1.321

3.26

1.088

1.184

3.33

1.31

1.77

3.74

.860

.740

3.54

.915

.837

3.49

.948

.899

3.59

.91

.83

3.57

1.281

1.642

3.33

1.240

1.536

3.20

1.295

1.677

3.37

1.27

1.62

<Table 11> Comparison of means of factor analysis items for categorization of Ubiquitous lifestyle

According to an analysis of variance by sample characteristics in items extracted from the factor analysis,
there were no differences between groups. Cluster analysis was conducted in order to classify the eight
factor items into similar clusters. Because each sample characteristics did not show large differences, we
conducted a cluster analysis to typify the respondents. Such work can be helpful in suggesting a direction

for the concept of services offered in the U-City test site. There is a controversy on what is the adequate
number of clusters in cluster analysis (Joseph F. Hair, 1987, p.305), and the current study chose to
conduct cluster analysis with three to five clusters and chose the case that had the highest hit ratio 9. The
result showed that the ratio was highest with 95.9% when there were four clusters. With four clusters,
however, there were only three cases in a cluster, which was not an adequate number to typify. As such,
the current study decided to create three clusters of 30, 33, and 35 cases to analyze their characteristics.
Determining the number of clusters
Hit Ratio(%)
3
94.9%
4
95.9%
5
90.8%
<Table 12> Determining the number of clusters

The values of factors extracted from the factor analysis and cluster types were put under an analysis of
variance. Factors displaying significance probability of 0.05 or higher and not having statically significant
differences between clusters were digital daily life and convenience-seeking. Cluster 1 was interested in
health, used digital technologies to form relationship with others, but relatively lacked exchange or
activity with family. Cluster who was highly interested in self-development and sought eco-friendly
lifestyle and was relatively interested in health, but did not show interest in exchange with others or
family using digital technologies. Cluster 3 was interested in exchange with others or family activities,
but less so on eco-friendly lifestyle or health.
Cluster 1

Cluster 2

Cluster 3

F

-1.36782
0.03739
0.01704
-0.52863

0.5906
0.35172
-0.75351
-0.15668

-0.00212
-0.17753
0.36024
0.18501

23.623
2.75
15.126
3.146

-0.71518

-0.06696

0.18029

4.356

0.015

6
7

self-development
digital daily life
relationship-oriented
family-centric
digital family
exchanged
conveniece-seeking
eco-friendly-seeking

Significance
Probability
0
0.069
0
0.048

0.11944
-0.06163

-0.05291
0.73256

0.00083
-0.3409

0.123
13.78

0.885
0

8

interest in health

0.80741

0.15533

-0.24204

6.64

0.002

Classification
1
2
3
4
5

<Table 13> Factor analysis value and analysis of variance of groups

The following are typified cluster characteristics.
Type
Cluster 1
Cluster 2
Cluster 3

9

Lifestyle

Characteristics
Interested in health; uses digital for social relationships, but relatively
Health
lacks exchange or activities with family.
Interested in self-development and pursues eco-friendly lifestyle;
Self-development
somewhat interested in health, but lacks interests in exchange with
others through digital or activities with family.
Interested in exchange with others or activities with family, but lacks
Social
interests in eco-friendly life or health.
<Table 14> Categorization of Lifestyle by Characteristics of Groups

Lee, Ji-yeol. A Research of Lifestyle to Create Department Store Marketing Strategies. Yonsei University Master’s
Thesis. 1989.

A cross-analysis of each cluster was conducted by sample characteristics. People in their 50s or higher
had the highest proportion in cluster 1, the health-seekers; cluster 2, self-development, was composed the
highest of 40s and 50s; teenagers had the overwhelming proportion in cluster 3, those who focus on
relationships.
Chi-Square 26.659 Degree of Freedom 8 Significance Probability 0.01
Age

1

Cluster of
case
number

2

3

Total

Under
20s

30s

40s

Over
50s

Total

20s

Frequency

5

5

7

5

8

30

Percent of cluster of case
number

16.7%

16.7%

23.3%

16.7%

26.7%

100.0%

Frequency

4

1

3

12

13

33

Percent of cluster of case
number

12.1%

3.0%

9.1%

36.4%

39.4%

100.0%

Frequency

15

6

7

1

6

35

Percent of cluster of case
number

42.9%

17.1%

20.0%

2.9%

17.1%

100.0%

Frequency

24

12

17

18

27

98

Percent of cluster of case
number

24.5%

12.2%

17.3%

18.4%

27.6%

100.0%

<Table 15> Comparison of ages of groups

By occupation, salaried office workers were the group with the highest proportion in cluster 1, with selfdeveloper cluster, cluster 2, dominated by salaried workers and self-employed people, and cluster 3 with
people putting importance on relationships was populated mostly by students.
Chi-Square 18.493 Degree of Freedom 8 Significance Probability 0.018
Occupational Cluster

1

Cluster of
case
number

2

3

Total

Salaried
office
worker

Student

Etc.

Selfemployed

Housewife

Frequency

15

7

2

4

2

30

Percent of cluster of case
number

50.0%

23.3%

6.7%

13.3%

6.7%

100.0%

Frequency

9

6

4

10

4

33

Percent of cluster of case
number

27.3%

18.2%

12.1%

30.3%

12.1%

100.0%

Frequency

8

19

1

4

3

35

Percent of cluster of case
number

22.9%

54.3%

2.9%

11.4%

8.6%

100.0%

Frequency

32

32

7

18

9

98

Percent of cluster of case
number

32.7%

32.7%

7.1%

18.4%

9.2%

100.0%

Total

<Table 16> Comparison of occupations of groups

The result of analysis of variance on experiential marketing on U-City test site showed that cluster 1
answered positively to all items, while cluster 3 showing negativity. Experiential values was especially
negative.
Classification

Cluster1

Cluster2

Cluster3

F

Significance
Probability

1

emotional service

0.504476

-0.09372

-0.34838

6.732

0.002

2

digital daily life

0.457053

-0.1001

-0.28365

5

0.009

3

physical environment

0.433995

-0.11656

-0.26074

4.474

0.014

4

experiential value

0.491173

0.022219

-0.45557

8.195

0.001

5

sensory service

0.396377

-0.00464

-0.34814

4.764

0.011

<Table 17> Comparison of pilot space evaluation by type of Ubiquitous lifestyle

4. Conclusion and Future Research Topics
The current study analyzed cases of ICT-based urban communities. In addition, experts and users were
surveyed to extract the direction of service in residential U-city experiential district. The result of the
analysis is as follows:
First, case analysis revealed that there was a lack of direct experience, with aesthetic elements reflected in
the resident community facilities or community characteristics being made apparent. In contrast, there
were many cases in which the resident community institutions gave the residents a sense of community,
under which they could participate and communicate.
Second, the respondents answered that they are interested in crime prevention, education, and cultural
services.
Third, the respondents pointed to voluntary participation of the residents when asked about what could be
improved to further develop U-city. This indicates the need for a space in which they can voluntarily and
consistently participate in the community. Rather than a service “provided” by the government or
institutions, there is a need for a service in which the user can proactively use information. That is, a
service that induces new experience or specific activity is required, along with service and design that can
lead the user to such experience.
Fourth, three clusters of health-seekers, self-developers, and relationship-centrics were identified as
demand types in the U-city lifestyle in terms of experiential marketing. There is a need for services that
can support such lifestyles. Health-seekers may be supported by services that preserve energy through or
eco-friendly service programs, which were also suggested in the expert survey. Services that cut
management costs or those that can reduce resident cost burden through mileage benefits may be
considered. For people who focus on relationships, family-friendly services may be proposed. They were
shown to use digital technologies to maintain relationship with others, but lacking in exchanges with
family members. But considering their high interest in family-centric lifestyle, they may utilize spatial
programs that can induce exchange between families.
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ABSTRACT
Urban spaces are becoming intelligent very rapidly. Without the charming terms to call these
kinds of cities, IT infrastructures and devices are spreading from the center to the end of
urban areas. However, lots of urban places over the whole world have declined and are
becoming slum at the same time. In this paper, global trends of the development of ICTs-base
urban planning and development in EU countries and Korea were investigated. Together with
this, we groped the way on which the state-of-art technologies play a core role to overcome
the current urban phenomenon.
At first, ICTs-based urban planning and development theories and practices were listed and
philosophy and strategies of these ideas were reviewed. Concepts of IT-based urban planning
and management – e-City, ubiquitous city, pervasive space and smart city - and national or
regional strategies such as INTELCITY Roadmap (Curwell & Hamilton, 2003) were
investigated. Both in EU and Korea, living, working, recreation and transportation (including
communication) were the most important aspect to be considered in the usage of ICTs in
urban region. Even they are pursuing the balance, communication and sharing via ICTs (Lee
et. al., 2008), the implementation in each projects shows different aspects.
As a case study, 3 projects in EU including Zaragoza, Spain, Arabianranta Verkkolehti in
Helsinki, Finland and 22@Barcelona, Spain were analyzed while 3 cities of Busan, Anyang
and Youngju in Korea. The situation of deprivation of the place, goal and strategy of each
project are descripted. For the projects where the planning was implemented, the impact of
the ICTs-based planning was described simultaneously. In European countries, representative
characteristics of each place were emphasized by ICTs; culture in Arabianranta or
high-technology in Cross-roads. However, comprehensive planning to revitalize a certain
declined area in the cities were common solutions in Korea.
For the policy suggestion, the effect of ICTs-base urban planning and process to evaluate
current situation, select suitable technologies and services, plan and design urban spaces for
their own goal and manage them as a part of urban system were discussed briefly.

Keywords: ICTs, Urban Renewal, Declining City, EU, Korea

1. INTRODUCTION
They say that two mainstreams in urban planning are information and urban renewal.

Along with the development of ICTs, strategies to provide IT infrastructure such as IntelCity
Roadmap (2003) by EC were suggested in EU countries while Asian countries build
integrated systems which were applied to physical and administration sectors such as
E-government in Korea. Recently this trend shows IT-based urban spaces which ranges from
intelligent homes to u-city or smart cities.
In spite of development of space embedded high-technologies, some areas of many cities
in the world are lagged behind. Declined areas are emerged as quickly as the speed of the
progress of high technology. This global phenomenon requires more effective urban renewal
strategies in many countries in the world. Until recent years, these two urban trends were
considered as different matters. However some projects in European countries and Korea
involved ICTs for urban regeneration or renewal. Authors are focused on this kind of works
as a conspicuous issue in urban planning and management. If ICTs exist to improve the
quality of lives, it should be adapted to the urban renewal from the whole urban scale to each
of the people who lives in the declined urban area.
In this paper, global trends of the development of ICTs-base urban planning and
regeneration in EU countries and Korea were investigated. Together with this, we grouped
the way on which the state-of-art technologies play a core role to overcome the current urban
phenomenon.
2. LITERATURE REVIEW
2.1 ICTs for Urban Planning and Urban Regeneration
Along with the development of ICTs, technology and spaces have mutually influenced for
long time. European Committee(2003) announced a roadmap of urban development together
with ICTs toward knowledge society and sustainable society in smart cities. ICTs have
changed the role of planning and design and this also has changed along with time (Drewe,
2005).

Fig. 1: Intelcity Roadmap (Curwell & Hamilton, 2003)

It was the early 21 st century when ICTs were involved to urban regeneration. On-line
interactive system was adapted to GIS research for public participation (Kingston et. al.,
2005). Private companies who deal with ICTs also paid attention to urban regeneration as a
key player to create, maintain and support the regeneration of new and existing communities
(Rout, 2006) and suggested technical solutions for old problems (Green, 2011). They tried to
provide a communication platform which suppresses a barrier of non- professionalism and IT
applications such as PPGIS (Participatory Planning GIS), 3D models and computer games
(Hanzl, 2007).
Analysis of urban regeneration works and integrated projects were assessed and reviewed
helped by ICTs. Agent-based model can assess the impact of ICTs in urban regeneration
(Jordan et. al, 2014) and kinds of industry which are more effective when they involve ICTs
were analyzed (Jeong et. al., 2010). In recent years, problems and further considerations on
ICTs’ involvement to urban regeneration such as digital divide or information access are
discussed as well.
2.2 Introduction and Analysis of ICTs-based Urban Regeneration
Along with ICTs, urban regeneration projects which are directed to knowledge intensive
societies and economies were emerged over the world. Especially in European countries, they
pursued urban (re)development to unleash the concealed or internal economic potential of
cities and districts. Arayici (2014) introduced knowledge intensive regeneration project for
ideopolises in the world and deeply analyzed Mediacity project in Manchester, UK. Da
Chiara & Selada (2009) also studied some urban regeneration cases with creativity – it was
called to iHubs. Including the processes, they distilled best practices for the design and
planning of the intelligent spaces. Caragliu et. al. (2009) listed smart cities in Europe to urge
that urban performance is rely on human and social capital than physical capital.
Urban regeneration cases with ICTs which were analyzed in this paper were also dealt
with in independent studies from the unique sight. Ayuntamiento Zaragoza (2012) prepared
comprehensive urban strategy based on ICTs which embraces Milla Digital project. Some
critical comments on the ICTs involved urban regeneration projects (Duarte & Sabate, 2013;
March & Ribera-Fumaz, 2014).

3. ICTs FOR URBAN REGENERATION IN EC COUNTRIES
3.1 Milla Digital, Zaragoza, Spain – Digital Miles Projects
Zaragoza is a city located in Aragon, the Northeastern Spain which has plenty of
historical and artistic heritages. During the economic recession in Spain, they decided to
transform the old city to a future-leading urban place in Spain on the occasion of the arrival
of the high-speed train to Zaragoza. The urban transformations that will take place in the
areas around the former “El Portillo” station and the new “Delicias” station constitute an
opportunity to develop an innovative technological-urban development project: Milla
Digital. Milla Digital will make use of the spaces of both the areas developed to configure
a City of Innovation and Knowledge, where housing, companies and facilities will exist
together under a common orientation fully engaged in knowledge-intensive activities, an
urban development of great quality and advanced telecommunications infrastructures which
both the residents and the businesses located in the Milla will benefit from. Milla Digital is a
basic project of Zaragoza City Council to help companies, institutions and citizens position
themselves to form part of the economic and social means of the 21st century.
The goal of Milla Digital Project was to integrate urban place and ICTs to let the old town
to become a vivid and prosperous area. Through the provision of urban infrastructure and

supports to invite new companies, the city intended to create 4,000 ~ 5,000 jobs and finally to
provide innovative information services to all citizen in everyday life.
Portillo, Almozara and Rivergate area were planned with physical and digital factors and
a media street was designed to connect 3 event spaces. Water wall, digital bus stops, memory
paving, urban pixels (LED lighting), digital façade and displays, digital awnings and smart
parking system were allocated to place and place to improve urban landscapes and activities
(http://www.milladigital.es/ingles/09_urbanDigital.php).

Fig. 1: Master plan of Milla Digital, Zaragoza, Spain
3.2 Arabianlanta, Helsinki, Finland
Helsinki experienced a rapid population growth and shortage of housing and industrial
facilities as its consequence. By the urban planning implemented from 1990, Arabianlanta
was one of the most focused area where can make Helsinki to be European design and culture
hub. A declined urban fringe at one time there were the biggest porcelain factories in Europe
was changed to a high technology equipped area. Moving of the University of Art and Design
in 1986 and Pop&Jazz Conservatory in 1995, this area aims to assemble the leading center of
art and design in the Baltic Sea region.
On the basis of IT infrastructure, they connected all offices, shops, school and universities
and houses via internet and wireless communication to be a cyber village
(www.helsinkivirtualvillage.fi). Digitally prominent spaces such as Helsinki Living Lab
which is composed of network facility, future home and artistic façade were designed and
developed while analogue spaces where were digitally supported and serviced. Especially the
street and public places were planned to encourage urban mutual activities, Street Sociability.
Most of all, this area promoted companies located inside and outside the Arabianlanta. By
the internet, IP telephone, Lan & Wan service, R&D in universities and high level livability
can support private companies. As a result, Arabianlanta was embossed its own cultural
characteristics via ICTs and became more competitive region regenerated from recessed
urban area.

3.3 22@BCN, Barcelona, Spain
In the year of 2000, City Council of Barcelona made decision to develop an old industrial
area where covered with obsolete factories and slum housing. This project was intended to
transform two hundred hectares of industrial land of Poblenou into an innovative district
offering modern spaces for the strategic concentration of intensive knowledge-based
activities. This initiative is also a project of urban refurbishment and a new model of city
providing a response to the challenges posed by the knowledge-based society
(http://www.22barcelona.com/content/blogcategory/49/280/lang,en/). Besides of physical
planning to provide public spaces, housing, education and industry related facilities, they
allocated media, energy, bio and ICT industry related facilities and supporting organizations.
This project also provided intensive infrastructure for the urban regeneration. It pursued 3
kinds of innovations; urban, economic and social. As urban innovations, district segmentation
with the consideration of urban activities and industrial location for economic innovation was
drawn. For social innovation, human and cyber communication was stressed as a locomotive
to be an innovation creator.

Fig. 2: 22@BCN, Barcelona, Spain
Urban infrastructures were very intensively implemented in this area to activate the
declined area to be an industrial center of a Mediterranean city. Table 1 shows the
infrastructure supplied to 22@BCN especially for companies and residents.
Table 1: Infrastructure in 22@BCN
Infrastructure Services
Energy

Gas, Electricity, HVAC, Sun light

Water

Water supply, Sewage network

Communication

Cable network, Wi-Fi, Radio communication system

Waste

Waste collection and treatment system

Mobility

Public transportation

4. ICTs FOR URBAN REGENERATION IN KOREA
4.1 Busan; A Major Factor of Urban Regeneration Project
In Korea, urban regeneration became one of the most important urban planning issues in
recent decades. After effectuation of a law to support urban regeneration, Korean government
had advertised for local governments who want to compete for urban regeneration. Busan, the
2nd largest city in Korea, has had suffered serious urban decay from the end of 20 th century.
Busan won the competition and got government subsidy by a proposal to regenerate the
high-speed rail station and its adjacent slum areas. Before this proposal, Busan prepared
“U-City Comprehensive Plan” in 2012 and ICTs were adopted to play an important role to
regenerate declined area and it also included the proposal for the past hearts of the city.

Fig. 3: Creative knowledge platform for Busan station area regeneration, Busan, Korea
This proposal is composed of 3 platforms; Creative knowledge, Culture and tourism, and
Living and welfare. For creative knowledge, ICTs support business and transportation. It is
also expected to help the activation of culture and tourism using AR and other high
technology. Even though there is digital divide problem, the city also invited ICTs to the
welfare programs for the poor. They expected ICTs can play core roles to connect the gate,
business and living places of the city.
4.2 Anyang; Linking Urban Facilities to Revitalize CBD
Anyang is a representative satellite city in Korea which shares its border with Seou1, one
of the world cities with 10 million of population. The CBD of the city is also in decline while
the other side of the city is under new development.
Urban engineers of the city paid attention to the CCTVs provided by each division for
their own purpose. Like other cities, the CCTVs are operated for ITS (intelligent
transportation system), security surveillances especially around the children’s safety zone,

illegal parking, bus-only lane violation and other objects (Leem et al., 2014). They integrated
and connected each CCTVs to a control system. This system shows CCTV networks for
crime prevention, traffic control and public facility management to provide extended urban
services, such as disaster prevention, police investigation and others.

Fig. 4: Structure of Integrated System for Imagery Data Sharing in Anyang city
Source: Leem et. al, 2014
Not only linkage of CCTVs between urban agencies, but also administrative sharing of
data enhanced the work efficiency of the city government. For example, CCTV imagery data
caught by ITS CCTVs recognize the car plate numbers and if it were listed on the crime
suspects, immediately sent to police officers to verify the location of the suspects. Similar
data sharing is being done between police, ITS agency and tax office.
By qualitative and quantitative effects analyses, it was revealed that integration of ICTs
system contributed to the enhancement of urban living especially in declined area. For 3
years 9,636 image data which contained the number plate photos were handed over to the
police agency and 177 suspects were arrested due to such cooperation between the agencies.
Other image data sent to the local tax office also helped to solve the nonpayment of taxes
problems. From June 2012 to November 2013, 453 times of alert were sent to the tax office
from the U-City Control Center (Leem et. al., 2014).
4.3 Youngju; Transforming Old Market to a Community Center
Even though located at the heart of the rural region, Youngju has its name as a historical
and cultural center of northern Gyeongsangbuk-do Province. This old city has been an
intersection point of railroads and collection and distribution center of agricultural products
of surrounding areas. During the industrialization of Korea, same as almost of rural cities,
Youngju also experienced the steep decline of rural economy with the rapid decrease in
population.
As a trigger of urban regeneration, Husaeng market was selected to be planned. This 80
years old chilly market which is composed of wooden 2 story buildings is losing its function

day by day. ICTs were adopted in two purposes; one is to prevent fire disaster and another is
to re-vitalize the landscape of past and future. After analysis of the current situation and
building goals, Creation of U-Husaeng Community, services and physical planning were
designed in 3 ways. At first, history and culture rehabilitation works were suggested. Safer
space was built from fire using sensors and alarming system. Finally public participation and
communication spaces were provided both in physical and cyber space.

Fig. 5: Images of Husaeng market project in Youngju city, Korea
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language. Manuscripts with extensive errors will be returned without review.
This project was implemented on the subsidy from central government and local
government in 2014. By the project, the utility of residents, visitors and tourists are expected
to be upgraded and the physical condition of urban area also improved.

5. DISCUSSIONS
In this paper, 3 European urban regeneration projects were introduced and analyzed and 3
projects in Korea as well. On the basis of the long range vision such as Intelcity Roadmap,
most of European projects were required to be a urban locomotives to lead the city to a
knowledge society. Together with the preparation of physical infrastructure, they tried to find
clues which can be connected to grand vision; manufacturing and design of Arabianlanta,
Helsinki and history with culture of Milla Digital, Zaragoza. After then, they aggressively

tried to invite universities and companies to the site and the infrastructure and living
environment could be good incentives for the researchers and other employees.
In Korea, on the foundation of world best IT infrastructure, site-based planning and
design of the projects are more general. Busan station area project was focused on the cross
point of high-speed rail and international ferry and Youngju Husaeng Market project was
declined market itself as well. These points of view can lead the project itself to the goal
while very easily fail to be an innovation hub of the city or region. The example of
Anayang city shows that possibility to link urban facilities such as CCTVs and the exchange
data between agencies to increase urban competitiveness. However, it also should be
prepared comprehensive strategy and planning for efficiency and other critics.
As a conclusion, ICTs are revealed to be very effective and efficient tools for urban
regeneration. However, it should be adopted under the grand vision of the place and
considered together with information infrastructure and social and cultural situation as well.
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ABSTRACT
Research practices and the introduction of the shared transport have been performed in recent
year. Carsharing service locations have been arranged unspecified customers to easily access a
location. However, the car-sharing service in this study enforced through the agreement of the
residents within the House of Commons is operated as a closed service that the user is limited to
public housing residents. This closed carsharing service in the House of Commons is different
from the typical car sharing. Users return a carsharing vehicle to the same parking location after
using it. In addition, the general carsharing locations are determined based on the profit of the
service operator and the service can be stopped because there are plenty of other alternatives for
mobile. However, if the closed carsharing service in the House of Commons is designated
canceled, there is no other alternative for existing users. Therefore, site selection for the initial
introduction of the House of Commons in a closed carsharing service is a very important issue.
This study used one month data of 22 complexes for location analysis of the closed carsharing
services to public housing residents in urban areas. In order to analyze the relevance of the
presence and use characteristics of the carsharing service, we considered transit supply
characteristics of the target area, public relations and marketing, user income, regional
differences as the main variables. On the basis of the regression analysis result, the number of
households was adopted as an effective variable.
Keyword: carsharing, big data, location allocation of public service

How Does IT(Information Technology) and ET(Environment
Technology) Makes New Innovative Urban and Architecture
Model
JuHyung Han
(MokoG R&D Cluster, Korea)
SangHo Lee
(Hanbat National Univ., Korea)

Abstract
This study aims to analyze how to create the new urban and architectural space through
mechanism between IT(Information Technology) and ET(Environment Technology). As a study
process, the concepts, trends and situations urban and architectural space of IT·ET are figured
out by lots of theoretical reviews and references analysis in chapter 2. Urban and architectural
index, components and methods are classified through IT, ET technologies and Fused to IT·ET
urban and architecture cases in chapter 3. The index and component were developed through indepth analysis such as correlation analysis in chapter 4. The methodology, mechanism and roadmap are built up by various index and components in terms of changing, fusing and dividing
aspects in conclusion and the result are listed below. First, the macroscopic key trend of ET and
IT embedded urban and architectural space are classified as 4 types, “Eco-Friendly
Development”, “Energy Production from Eco Development”, “Energy Saving Technology
Development”, “Wide Area IT Network Development” are evolving consistently. Second, SangAm DMC(Digital Media Center) has been developed and evolved by environmental protective
and eco-friendly aspect in ET from Korean War to 1970 via case studied. Wide area IT network
development has carried out and evolved from 1990 to 2000 rapidly. But, after 2010 years,
urban and architectural space are developed by fused ET and IT, which are classified “Energy
Harvesting and Creating by Natural components(ex, solar, water and wind power)”,
“Environmental Quality Improvement of Natural Components(air, water and wind quality)”,
“Simplification Compactification(ex. Urban Skin Design) of Urban and Architectural Mass”and
“ Communication Space between Human and Nature by digital, Analog and Digilog
Technology”. Third, the mechanism of evolution about urban and architectural space is
evolved vis creation, extinction and fusion process. Finally, the future of new innovative urban
an architectural space will be made by rotational pattern mechanism of IT and ET.
Keywords: IT(Information Technology), ET(Environment Technology), IT and ET Embedded
New Urban and Architectural Space

“Can CSR be a platform for open innovation to support a
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Abstract
Open innovation and creativity in an urban environment are known to contributeto economic
development. In this context, one can propose an argument that the creation of conditions for
people in cities to think and act to harness imagination (applied creativity) can lead to the
provision of solutions to several urban problems and to regional development. In this era of neo
liberalism where changes due to the shrinking role of the State in delivering certain functions
and some limitations for providing the necessary solutions to urban problems, evoked varied
responses from populations (Hall and Lamont, 2013).The State is seen also as promoting
contributions from non-state actors in providing some of the services and amenities to the
populations, which were hitherto the State’s responsibilities.This paper draws upon some of the
CSR activity the south Indian city of Hyderabad. These cases show the contribution in offering
space and certain solutions to the urban development which is increasingly getting excluded
from the urban governance agenda. The paper tries to explore how these CSR
programmes/activities and these models of CSR as partnership with other institutions are now
gaining significance and popularity.
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Corporate and Public Policies for Open Innovation:
Demand Articulation in the Open-Innovation Paradigm
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Abstract
In the marketing literatures, “articulation of demand” is quoted as an important competency of
market-driving firms. In this paper, therefore, I will demonstrate how the concept of “demand
articulation” was effective in formulating corporate policies for technology and market
development, and also in government policies for accelerating the commercialization process of
emerging technologies, including. a historical case in the area of the U.S. defense policy that had
induced the emergence of the Integrated Circuits technologies.
Secondly, in order to comprehend empirically what really means “demand articulation,” i.e.,
how “market-driving” is different from “market-driven,” we will go to a quantitative analysis of
market growth paths in three different kinds of product categories. Finally, we will go to the
arguments of “business model” creation, which will bring the concept of “demand articulation”
into a reality under an emerging business environment of open innovation.

The Impact of ‘Pay-As-You-Throw(PAYT)’ on Food Waste
Disposal in South Korea
Eun-Hyung Park
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(Seoul National University)
Kwangho Jung
(Seoul National University)

Abstract
This study examines whether or not the Pay-As-You Throw(PAYT) waste management reduces
food waste amount. Relying on 48 monthly food waste data at 31 municipalities(Cities:Si,
Counties:Gun, Districts:Gu in Gyeonggi Province, Republic of Korea, we compare the amount
of food waste disposal before and after the PAYT system. The impact of the PAYT system is
analyzed between apartment areas and house areas. We find that the PAYT system significantly
reduces food waste disposal, even after controlling the number of cars per capita, fiscal
capacity(independence), and population. This suggests that market based instruments such as
PAYT induce citizens to concerning their waste disposal behaviors through charging price for
their actual food waste generation. Further study is required to explore how the PAYT system
varies from municipalities and how they influence food waste generation.
Keywords: Food waste, Pay-As-You-Throw, Market incentives, Policy Instruments

An Empirical Analysis of Food Waste Disposal Systems:
RFID, Pay-as-throw system, and Block-Payment in South
Korea
Kwangho Jung
(Seoul National University)
Eun-Hyung Park
(Seoul National University)
Jonghwan Eun
(Seoul National University)

Abstract
Municipalities introduce different types of the Pay-As-You Throw(PAYT) system. Three types
of the PAYT system are common in South Korea: Block-Payment(BP), Pre-paid authorized
plastic bag(PPB), and RFID. Relying on food waste disposal data from 31 municipalities
(Cities:Si, Counties:Gun, Districts:Gu) between 2010 January and 2014 December in Gyeonggi
Province, we examine how these three PAYT systems differ from reducing food waste amount.
We test the impact of three types of the PAYT system between apartment areas and house areas.
We find significant effects of PPB and RFID on reducing food waste, but no effect of BP. The
BP system does not provide any incentives to reduce food waste due to no link between the
actual costs for food waste disposal and individual food waste disposal. These findings suggest
the importance of designing an effective food waste system. Further research is required to
examine how PPB and RFID influence food waste reduction behaviors and whether or not they
are different.
Keywords: Food waste, Pay-As-You-Throw, RFID, Block-Payment, Pre-paid authorized plastic
bag

The influence of need for touch and gender on Internet
shopping attitudes
Seung-Hee Lee
(Southern Illinois University)
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Abstract
Recent research has indicated that touch plays an important role in consumers’ product
evaluation or decision making. Need for touch research has increased in marketing literature.
Especially, a two-dimensional Need-For-Touch(autotelic and instrumental NFT) scale developed
by Peck and Childers (2003) has been increasingly used in previous studies. However, there is
little research which has examined NFT in other cultures or has adopted this NFT scale to Asian
cultures such as Korea. Thus, it would be meaningful to check if the scale can be applied to
Asian cultures such as Korea. Therefore, the purposes of this study were to investigate how
need for touch is associated with gender and Internet shopping attitudes among a sample of adult
Korean consumers, and to test if the Peck and Childers’ NFT scale can be applied to Korean
consumers. Based on literature review, nine hypotheses were proposed in this study. Three
hundred twenty adults (160 women, 160 men) in South Korea were recruited from a Korean online survey company and participated in the study, using survey questionnaire. For data analysis,
descriptive statistics, paired t-tests and MANOVA/ANOVA were used. Reliability of the scales
was acceptable and ranged from .836 to .943. Results revealed that women differed from men in
NFT, respectively the total level, autotelic NFT, and instrumental NFT. Also, women and men
both had a higher instrumental NFT than autotelic NFT. There was no significant difference
between women and men on Internet shopping attitudes. Individuals higher (vs. lower) in total
NFT, autotelic NFT, and instrumental NFT differed in Internet shopping attitudes. Based
on
these results, retailing or marketing strategies would be provided for international companies
and retailers as well as for Korean companies/retailers.
Keywords: Shopping attitudes, Need for touch, gender difference

Factors influencing consumers’ fashion M-Commerce
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Abstract
Retail shopping websites have been reported to make up the largest part of online shopping
revenue. Nowadays, with the growth of online shopping, mobile retail shopping has grown
simultaneously and tremendously as a new retail service. Mobile Commerce (M-Commerce)
can be explained as any transaction with a monetary value, employed by the development of
wireless communication technology accompanied with the constant high penetration rate of the
Internet. Although fashion mobile shopping has become very important when it comes to mobile
commerce, there is little research that has examined the factors influencing consumers’ fashion
mobile shopping attitude. Therefore, the purpose of this study is to investigate what factors can
promote fashion M-Commerce. Based on previous studies, four factors such as customer
involvement, compatibility, perceived risk, and innovativeness were chosen for this study as
antecedents of fashion M-Commerce attitude. Five hypotheses were proposed in the study. Two
hundred and twenty-one college students in the Midwestern part of the U.S. participated in the
survey, using a self-administrated questionnaire. For data analysis, descriptive statistics and
simple or multiple regressions were performed. As a result, almost half of the respondents have
purchased fashion products through M-Commerce. Also, out of four factors, three factors
including perceived risk, customer involvement and compatibility were positively related to
fashion M-Commerce attitudes. Perceived risk was negatively associated to fashion MCommerce attitudes. These three variables explained 50.3 percent of the variances in fashion MCommerce attitude. Consumer involvement showed the largest standardized regression
coefficient, followed by compatibility, and perceived risk. However, innovativeness showed that
it was not significantly related to fashion M-Commerce attitude. The result also revealed that
fashion M-Commerce attitude was positively related to purchase intention of fashion MCommerce. These results would provide fashion markers or retailers some M-Commerce
strategies.
Keywords: Mobile Commerce, Shopping websites, Fashion mobile
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On the Way Towards a Knowledge City
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Structured Abstract
Purpose –
The purpose of this article is to analyse the knowledge-based urban development (KBUD)
policy approach for the purpose of profiling Tallinn city as a knowledge city in the KBUD
context.
Design/methodology/approach –
We propose desk research methods as well as expert interviews. Knowledge-based urban
development (KBUD) policy approach has four broad policy domains—i.e., economic, societal,
spatial, and institutional development-and KBUD is described as the new urban development
policy of the knowledge era that aims to bring economic prosperity, environmental
sustainability, a just socio-spatial order and good governance to cities. KBUD is used as a
framework for benchmarking knowledge cities. For specific purposes of analysing the capital
city of Estonia, Tallinn, as a potential knowledge city, theoretical model of the generic
knowledge capitals system is used. Tallinn is analysed according to the knowledge capital
system theory.
Originality/value – Knowledge-based development performance analysis of knowledge cities is
still an understudied area.
Profiling of a city as a knowledge city and benchmarking it according to the knowledge cities’
criteria is still a novel concept in order to assist policy makers in assessing, compiling and
implementing strategies that would aim at balancing the city’s economic prosperity and citizens’
wellbeing.
Practical implications – The outcomes of the analyses assist the city planners, developers,
policy makers and strategist in assessing the weaknesses and strengths of the city in its pursuit
towards a knowledge city and provide insights of which aspects need to be improved and which
strategies require reformulation. The policy makers and practitioners tend not to be fully aware

of the possibilities of how the methods and theories of knowledge city could be utilized for the
development of the city. It includes awareness raising on the knowledge city concept and its
practical implications for citizens.
Keywords – knowledge city, knowledge-based urban development
Paper type – Academic Research Paper
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Abstract
Korea has been shifting its paradigm of growth from a fast follower to a science park in various
industries. Correspondingly, the role of a science park is becoming increasingly important and
Korea’s major science park, i.e. Daedeok Innopolis, has been consistently requested to
transform its characteristics from Research Park to Industrial Park with expectations of more
economic value creation rather than knowledge creation. However, with the limited number of
studies on Korean science parks, our understanding and policy establishment has also been
limited. Therefore, this study examines the network structural characteristics of Daedeok
Innopolis through comparing them with a representative science park in Germany, i.e. Silicon
Saxony, which has similar characteristics to Daedeok Innopolis, except its visible industrial
performances. We find that the interactions among organizations regarding technological
knowledge creation within clusters are much more active and diverse in Daedeok Innopolis,
while they are more intense in Silicon Saxony. In addition, while the roles of universities in
Daedeok Innopolis are diverse, in Silicon Saxony, the university functions primarily as a liaison
facilitating information exchanges among industries and other organizations. However, in
Silicon Saxony, companies more actively participate in mutual interactions with various entities
of clusters, while those of Daedeok Innopolis remain limited. In particular, we find that that the
networking within Daedeok Innopolis is more overlapped and constrained than that within
Silicon Saxony, which indicates that Daedeok Innopolis is somehow less efficiently structured
from the perspective of social capital theory. We also discuss some important policy
implications based on our results.
Keywords: Science Park, Daedeok Innopolis, Silicon Saxony, Social Network Analysis
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Abstract
This study examines factors affecting to the performance of basic research in South Korea.
"Creative research program", which is one of major basic research program, is a study target.
The survey of N=120 researchers from universities and research institute was conducted in
2010. Basic research performance which is the dependent variable was measured by subjective
survey questions. The data were analyzed using factor analysis and multiple regression. The
result shows that leadership is the most important factor affecting the basic research
performance based on the regression coefficient (Beta). Knowledge sharing, autonomy,
collaboration, and creativity in sequence were also statistically valuable factors that impact on
the performance of basic research in South Korea. Implications are discussed.
Keywords: R&D performance, Basic research, Efficiency, South Korea

The Effect of Service Innovation on R&D Activities and
Government Support Systems: the Moderating Role of Government
Support Systems
Kim Si-jeoung
The Korean Federation of Science and Technology Societies, Researcher
22,7GIL, TEHERAN-RO, GANGNAM-GU 135-703 SEOUL, KOREA
82-2-3420-1282
sjkim@kofst.or.kr
Kim Eun-mi
Gyeonggi Institutes of Science and Technology Promotion, Researcher
emkim@gstep.re.kr
Suh Yoon-kyo,
Program in Science and Technology Studies, Korea University, Ph.D. Candidate,
mrsuh@korea.ac.kr
ZeKun Zheng
Program in Science and Technology Studies, Korea University, Master's candidate
kemisy@gmail.com

Abstract
This study analyzes the effects of R&D activities and government support programs
for the product innovation of service industry. With the advent of the knowledge based
society, the technology innovation of the service industry has become an important source
of national competitiveness. However, the studies on technology innovation have focused
on manufacturing industry not the service industry. This study analyzes how differently
R&D activities and the government support programs have influence on product
innovation by the size of companies and how the government support programs have a
moderate effect in the relationship between the R&D activities and the innovation.
The results of the study are as follows; first, in case of large enterprises, both the
internal and external R&D activities were proven to be the important elements for product
innovation. In case of SMEs, it was analyzed that only the internal R&D activities are

significant. In other words, it was found that internal R&D activities are the important
factors of product innovation for both big companies and SMEs. Second, only the direct
financial support for SMEs had a positive effect on product innovation. This can be
understood as a result relative to the effectiveness and necessity of direct financial support
to SMEs' product innovation. Third, in the case of the moderating effect of the
government support programs, the programs that provide indirect opportunity for
innovation had the positive moderating effects only for SMEs. In conclusion, internal
R&D activities were proved to be an important factor of product innovation for both large
enterprises and SMEs. And government support programs have had a significant effect
only in the case of SMEs. To have an impact on the moderated effect of the government
support programs for SMEs, the internal R&D activities were confirmed. This study
supports the direction of establishing SMEs support policies in the prospect of service
sector innovation.

Keywords: service sector innovation, service product innovation, government
support programs on innovation, logistic regression analysis
1. Introduction
The role of the service industry in national economies is increasing globally.
Following the era of the Industrial Revolution, service industries have been transformed
into industrial structures that create high added value. In major overseas economies, such
as the United States, France, and Japan, the proportion of GDP associated with the service
industry is growing. In Korea, the importance of the service industry is also growing, as
the share of value-added services has reached up to 58.1%. Due to this trend, there is
increasing social demand and interest in innovation. Indeed, innovation capacity is
determining competitive advantage and the survival of companies in the market(Cainelli,
Evangelista, and Savona,2004; Elche and González, 2008; van Riel, Lemmink, and
Ouwersloot, 2004; Kang, 2014).

However, research on innovation has been focused on manufacturing (Brown and
Eisenhardt, 1995;Drejer, 2004).This lack of studies on innovation in the service sector is
said to be due to endogenous limitations on measuring the quality and performance of
services and, in particular, the Korean industrial ecosystem of to accumulate experience
of economic growth led by manufacturing.
The impact factor for a company's innovation can be divided into significant internal
and external factors. Typical internal factors may be the company’s resources and
capabilities related to R&D activities as well as the size of the company. Government
support schemes would be an external factor. The role of government in supporting
business innovation is very important because technology innovation is one of the
significant factors contributing to an increase in national competitiveness.
The purpose of this study is to examine how business R&D activities and government
support programs influence the effects of product innovation, and whether government
support programs have a moderating effect on product innovation. This study is
meaningful in the following ways. First, it provides a significant contribution to the
research on innovation in the service sector, for which there are relatively few studies.
Second, it considers how business R&D activities and government support programs
influence product innovation performance. Third, this study analyzes the moderating
effect of the government support scheme, which provides implications on how to
establish policy geared toward innovation.
2. Theoretical Review and Hypothesis
1) Characteristics of Services Innovation
Innovation-related studies have focused mainly on manufacturing rather than
services. A service has characteristics such as aplasia, concurrency, and decaying; thus,
it is difficult to distinguish factors affecting service innovation. Considering the limits of
the growth of the manufacturing industry and the advent of the knowledge-based service

society, this study is focused on service innovation, as industrial and national interest in
technology innovation for the service sector has been increasing. Service innovationrelated research is approached from two perspectives. First is the demarcation approach,
which emphasizes differentiation based on heterogeneous factors. Second is the
assimilation approach, which is based on the premise that there is no difference between
the innovation system of the manufacturing and service industries. Recently, a
comprehensive integrated approach has arisen, but is still in its rudimentary stage.
Moreover, the issue of heterogeneity and similarities between technology innovation in
the manufacturing and service industries needs to be demonstrated consistently(Kim,
2010).
An assimilation approach is based on the perspective that the service industry
achieves innovation by introducing new technologies and new processes from other
industries because technology innovation and productivity improvements are minimal in
the service sector itself. Further, this approach has a profound relationship with the
subordinate survey, one of the approaches used to investigate innovation in the service
sector(DjellalandGallouj, 1999, 2001; Seo et al., 2011).The subordinate survey means
that the same method used to research innovation in the manufacturing industry is
applicable to the service sector. This approach is used in the Community Innovation
Survey(CIS) and the Korean Innovation Survey(KIS), for example. Many innovationrelated studies have been carried out based on the data of the KIS using assimilation
approaches. Based on the discussion so far, innovation performance in the service sector
can be divided into product innovation and process innovation, as has been done for
manufacturing innovation studies (OECD, 2005). There is no definite conclusion on
which is reflected more heavily in the results regarding service sector innovation.
Numerous the oretical reviews, including Hipp and Grupp(2005),showed prominent
performance for product innovation in both the service and manufacturing sectors, but
the results for process innovation are relatively few. Therefore, this study sets product
innovation as the dependent variable, as it has a more noticeable result than process
innovation does.

2) The Relationship between R&D and Innovation Performance
Traditionally, research and development(R&D) activities have been considered as
important inputs for innovation(Romer, 1990; Geroski, 1994; Dinopoulos and Thompson,
1998). Manufacturers have focused on new technologies and new product development
through technology innovation and services have enhanced the innovation capacity of
companies through innovation in management(Howells, 2001). However, recently, there
has been increasing awareness of the potential for ‘non-technical’ innovation in the
manufacturing sector to strengthen manufacturing competitiveness. Moreover, technical
innovation is highly valued for the promotion of services. R&D expenditures in the
service sector are constantly increasing, and the service enterprise is aiming to improve
product development and the production process by increasing both internal and external
R&D activities(Edwards and Croker, 2001). In particular, the R&D activities of service
companies are more relevant to product innovation than to process innovation, and
process innovation has been closely related to external factors(Rouvinene, 2002).
3) The Relationship between Firm Size and Innovation Performance
The representative study for the relationship between firm scale and technical
innovation is that of Schumpeter(1942). It hypothesizes that the larger an enterprises is,
the more lively its innovation activities. According to economy of scale, larger companies
are more active in innovation activities and more likely to commercialize new technology.
Since Schumpeter's hypothesis was raised, various empirical analyses about the
relationship between firm size and R&D have been carried out, and a wide range of results
are still being discussed today. According to Schere and Ross(1990), R&D efficiency can
drop as a company’s scale increases, as large enterprises have lax management and
scientists’ and engineers' motives to invent can be lost to bureaucracy. On the other hand,
Cohen(1995), Cohen and Klepper(1996), and others showed that there is a positive
relationship between firm size and technology innovation. Scherer(1965) demonstrated
that there is an inverted U-shaped relationship between firm size in certain industries and

technology innovation. These studies indicate that in all industrial areas, a firm’s size
must be at a particular threshold in order to be effective in carrying out innovation
activities. Thus, it seems that firm size has a significant impact on innovation
performance(Cohen, 1995; Rogers, 2004). Company size should be considered in light of the
present domestic business ecosystem, as empirical research on Korea provides similar
results (Kim, 1992; Sung, 2003). As stated above, R&D activities are seen as an important
input factor for service innovation performance. Hypothesis 1 verifies the relationship
between R&D activities, as independent variables, and technological innovation. It
reaffirms previous research results showing that R&D activities in the service sector have
a close relationship with product innovation performance based on empirical analysis.
<Hypothesis 1>The type of R&D activities affecting product innovation in the service
sector will vary depending on firm size.
<1-1>The R&D activities of large-sized companies affect product innovation in the
service sector.
<1-2>The R&D activities of SMEs affect product innovation in the service sector.
4) The Relationship between Government Support Programs and Innovation
Performance
Previous studies mainly considered the various government support programs as
external factors of enterprise technology innovation. Government support schemes are
classified by researchers using a variety of criteria, such as in<Table 1>. In particular,
Lee’s(2011) study on the Korean Innovation Support System showed that innovation
support programs can be classified as supports for tax incentives, finance, technology
development, human resources, purchasing, law and institutional infrastructure, or other
indirect supports based on the expenditure approach. In Korea, government innovation
support systems are considered an important factor in innovation performance. Indeed,
the Korea business ecosystem offers many successful examples of government-led
industrial development.
<Table 1 Government Support Program>

Persons
Hood(1986)
McDonnell and Elmore(1987)
Schneider and Ingram(1990)
Keizer et al(2002), Shefer and
Frenkel(2005), Lin et al(2006),

Types and Tools
Authority, Nodality, Treasure, Formal Organization
Mandates,

Inducements,

Capacity

Building,

System

Changing
Authority tool, Capacity tool, Symbolic tool, Learning tool

Finance, Human Resources

Hall and Bagchi-sen(2002)
Vedung(2005)
KIM&DO(2004)
KIM(2014)

Sticks, Carrots, Sermon
direct support and indirect support, financial benefit and non
financial benefit
Financial support, direct support, indirect support

When classifying the innovation support programs of a government, a subsequent
commercialization stage should be considered as well as the promotion of technology
innovation. This perspective applies equally to the case of Korean innovation support
programs. Kim(2004) classified the Korean government's innovation support programs
into direct and direct supports and financial benefits and non-financial benefits.
Kim(2014) classified direct support as financial supports, R&D, and R&D education
supports; and indirect support as technology information, human resources supports, and
public procurement.
Based on the discussion above, this study divided various government support
programs affecting service innovation into three types. First, financial support, such as
tax reduction and commercialization funding is a major factor that influences the
introduction of technologies and R&D. It has characteristics as a tool to induce
technology innovation and subsidize companies' technology innovation activities.
Second, programs to support innovation opportunities include support for R&D,
technology information, human resources, and education. Third, programs to diffuse the
results of innovation include programs for marketing and public procurement.
Hypothesis 2 of this study analyzes the relationship between government support
programs, as independent variables, and product innovation in the service sector, as

dependent variables.
<Hypothesis 2>The type of government support programs affecting product
innovation in the service sector will vary based on firm size.
<2-1> Large-sized companies that have gained a benefit from government support
will affect product innovation in the service sector.
<2-2> SMEs that have gained a benefit from government support will affect product
innovation in the service sector.
In relation to the factors affecting technical innovation, R&D activities are considered
an internal impact factor, and government support programs are considered an external
impact factor. Some preceding research has presented results of the moderating effect of
government support programs on the relationship between enterprises' R&D activities
and product innovation performance(Seo, 2007; Kang, 2013). However, such studies
have typically targeted the manufacturing industry, not the services sector. Given that the
government has recently expanded its support for SMEs in the service sector, this study
empirically analyzes the moderating effect of government support programs on the
relationship between companies' R&D activities and product innovation performance in
the service sector. The effect of firm size is also investigated. The results are expected to
offer meaningful implications on the establishment of policy to support service sector
innovation.
<Hypothesis 3> When enterprises take advantage of the government’s innovation
support system, the effect of product innovation will be strengthened.
<3-1>When large-sized companies take advantage of the government’s innovation
support system, the effect of product innovation will be strengthened.
<3-2> When SMEs take advantage of the government’s innovation support system,
the effect of product innovation will be strengthened.

Government Support
Systems

Companies’
R&D
Activities

Service Product
Innovation

3. Survey Design
1) Data and Research Method
This study utilizes data from the Korea Innovation Survey(KIS) 2012: Service Sector.
The population includes service providers with more than 10 regular employees that were
active from 2009 to 2011(service companies less than 45-96 by Korean Standard
Industrial Classification(KSIC)). This survey targeted a total of 54,831 companies. The
responses of 4,063 companies were made available by multistage stratified and systematic
sampling. For the present study,615 samples were extracted by eliminating missing
values(null) of major variables.
2) Variables
a. Dependent Variables
Product innovation in the service sector, the dependent variable, consisted of two
items: to release new items completely different from existing products and to
significantly enhance products. If at least one of the dichotomous outcomes was yes, it
was regarded as valid innovation (Y=1); if both responses were no, it was regarded as

invalid innovation (Y=0).
b. Independent Variables
The R&D activities of companies, the independent variable, were classified into three
items: internal R&D activities(X1), joint R&D activities(X2), and external R&D
activities(X3).The responses were checked for these three items.
c. Moderator Variable
Government support programs, the moderator variable, are composed of three items:
1) direct financial supports(M1), 2) indirect support to provide opportunity for
innovation(M2), and 3) indirect support to diffuse the result of innovation(M3). Nine
interaction terms related to R&D activities and government support system(X1*M1,
X2*M1, X3*M1 / X1*M2, X2*M2, X3*M2 / X1*M3, X2*M3, X3*M3) were created to
analyze the moderating effects. The result of the variance inflation factor(VIF) among
independent variables used as an interaction predictor was less than 10, which means that
multi collinearity did not arise(Neter, Wasserman, &Kutner, 1985). Thus, the process of
mean-centering was omitted.
d. Control Variable
Workforce size dedicated to R&D was adopted as a control variable. Major preceding
research utilized workforce size dedicated to R&D for an indicator showing companies'
activity.
<Table 2 Definition of Variables>
Variables

Dependent
variables

Independent
variables

R&D

Internal R&D

X1

Cooperate R&D

X2

External R&D

X3

activity

Product
innovation
performance

Variable Measurement

Achieving product
innovation
performance

Y

Whether companies have carried out
R&D activities from 2009 to 2011.

Whether companies have achieved
product innovation performance from
2009 to 2011.

Direct Financial
Support

Whether
M1

Moderator

innovation

ent Support
variable

M2

opportunity

Program

M3

of innovation
Control
variable

R&D workforce size

received

companies

have

received

government’s indirect support to provide
opportunity innovation from 2009 to
2011.

Indirectly support for
diffusing the results

have

government’s finance supports including
tax reduction from 2009 to 2011.
Whether

Indirectly providing

Governm

companies

C

Whether companies have received
government’s support programs for
marketing and public procurement from
2009 to 2011.
Size of R&D workforce in 2011

2) Research Model
The study was carried out using binary logistic regression. This statistical analysis
technique can be used when the dependent variable is binary and nominal (Aldrich, 1984;
Hur). If observations are independent, a nonlinear regression model can be employed,
which is relatively easy to use compared to linear regression analysis. Moderated
regression analysis(MRA) was used to verify the effect of the control variables. Each
logistic regression equation is as follows:

Y= Product innovation performance, P(Y) = Probability of product innovation
X1= Internal R&D, X2= Co R&D, X3= External R&D
M1= Direct financial support, M2= Indirectly providing opportunities for innovation, M3= Indirectly diffusing of
innovation performances
C= R&D workforce size

4. Results
1) Descriptive Statistics
<Table 3>represents a descriptive statistical analysis. The sample was classified into
large-scale companies and SMEs according to legal standards. There were a total of 74

large-sized companies(12%) and 541 SMEs(88%).
<Table3Descriptive Statistics>
Large Firm(observations=74)
Variables
Min.

Max

mean

SE

SEM((observations=541)
Min.

Max

mean

SE

X1

0

1

.65

.481

0

1

.42

.495

X2

0

1

.36

.485

0

1

.15

.355

X3

0

1

.20

.405

0

1

.11

.307

M1

0

1

.2838

.45391

0

1

.3530

.47836

M2

0

1

.2703

.44713

0

1

.2015

.40148

M3

0

1

.1622

.37112

0

1

.0739

.26191

Y1

0

1

.5811

.49675

0

1

.5342

.49929

C

0

99999

1385.54

11620.9

0

273

5.28

21.643

2) Hypothesis Testing Results
a. Model compliance verification
The significance of the model was verified through the likelihood ratio test. This
allowed consideration of the conformity of the research model, which analyzes R&D
activities affecting service product innovation. First, the chi-squared statistic for the large
firms is 26.973, and is valid at the level of p<.01 As a result of Hosmer-Lemeshow
verification, the valid probability is found to be 0.539.Thus, the model is deemed suitable,
with 74.3% prediction accuracy based on the criteria table. Second, the chi-squared
statistic for the SMEs is 28.594, and is valid at the level of p<.01 The result of the HosmerLemeshow verification is 0.936 of valid probability. Therefore, the model is confirmed
to be suitable, with 60.8% prediction accuracy.

b. Hypothesis Testing
<Table 4>presents the analysis of the results regarding the impacts on service-product
innovation performance when large firms and SMEs conduct R&D using government
support programs. And<Table 4> also includes the results of the analysis of the
moderating variable on the impact of companies' R&D activities for product innovation

performance.
<Table 4 Logistic Regression Analysis>
Model 1
Variables

Large

Model2(M1)

Model3(M2)

Large
SME

Firm

Large
SME

Model4(M3)
Large

SME

Firm

Firm

SME
Firm

X1

2.093***
(8.106)

.667***
(1.948)

2.398***
(10.997)

.459**
(1.582)

2.327***
(10.245)

.375*
(1.455)

1.797***
(6.030)

.409**
(1.506)

X2

-.439
(.645)

.357
(1.429)

.239
(1.270)

.153
(1.165)

-.011
(.989

-.038
(.962

-.292
(.747)

.229
(1.257)

X3

2.643**
(14.052)

-.085
(.918)

1.983
(7.262)

-.054
(.948)

1.823
(6.189)

.053
(.898)

2.159*
(8.662)

-.365
(.694)

M1

-.179
(.836)

.657***
(1.930)

.900
(2.460)

.469**
(1.598)

M2

-.911
(.402)

-.807***
(.446)

M3

.274
(1315)

.419
(1.520)

-19.131
(.000)

-.485
(.411)

C

.004
(1.004)

.002
(1.002)

.002
(1.002)

.000
(.936)

X1*M3

39.928
(8.056E+16)

.448
(.641)

X2*M3

-21.075
(.000)

.463
(.641)

X3*M3

19.695
(357697811)

1.186
(.231)

.781
(2.184)

.003
(1.003)

.001
(1.001)

X1*M1

-1.386
(.250)

.234
(1.264)

X2*M1

-1.771
(.170)

.215
(1.24)

X3*M1

19.829
(409037997)

-.271
(.762)

-1.516**
(.220

.005
(1.005)

.002
(.1.002)

X1*M2

-2.167
(.115)

1.207**
(3.342

X2*M2

-.740
(.477

.992
(2.696

X3*M2

20.100
(536195041)

-.54
(.583)

-2LL

HL

73.657***

718.859***

70.790***

727.93**

70.389***

723.009***

71.440***

733.2*

.411

.069

.446

.047

.451

.059

.439

.035

.539

.936

.701

.334

.508

.483

.530

.517

(1) R&D Activities and Government Support Programs' Impact on Service-Product
Innovation Performance (Hypothesis1, Hypothesis2)

First, in the case of large firms, internal R&D activities are valid at the level of p<.01,
and external R&D activities are valid at the level of p<.05 based on the result of Wald
test. An increase of one unit (X1, β=2.093) in the internal R&D activities is linked to an
8.106-fold increase in the odds ratio, which refers to the probability of product innovation
versus no product innovation(1-p(Y)). A one-unit increase in external R&D activities(X3,
β=2.643)

leads to a 14.052-fold increase in the odds ratio. Thus, it is found that a one-unit

increase in external R&D has a more significant effect on product innovation than does a
one-unit increment in internal R&D.

Second, in the case of SMEs, internal R&D activities(X1), direct financial
support(M1), and indirect support to provide innovation opportunity(M2) are valid at the
level of P<.01. The odds ratio of internal R&D activities of SMEs (X1, β = 0.667) is
1.948. For SMEs, a one-unit increase in direct financial support(M1, β=0.657) from the
government led to a 1.93-fold increase in the odds ratio of product innovation
performance. The odds ratio of government support programs that indirectly provide
innovation opportunity(M2, β = -0.807) is 0.446. Thus, it seems that the probability of
product innovation compared to no product innovation decreases 55.4%. Proceeding from
this fact, financial support from government support programs has a positive impact on
service-product innovation performance, whereas support to provide innovation
opportunity does not.
The findings are summarized as follows: First, <Hypothesis 1> can be adopted.
<Hypothesis 1-1> is partially adopted because internal R&D activities and external R&D
activities have a significant impact on service-product innovation performance in the case
of large firms. Also, the internal R&D activities of SMEs were confirmed to have an
impact on product innovation performance, so <Hypothesis 2> can be adopted. When
large firms received government support, the effect seems to be not valid, and so
<Hypothesis 2-1> is not adopted. However, when the government provides financial
support and innovation opportunities to SMEs, it has an impact on product innovation, so
<Hypothesis 2-2> is partially adopted.

(2) Moderating Effect of Government Support Programs on the Relationship between
R&D Activities and Service-Product Innovation Performance(Hypothesis3)
The model is found to be persuasive because the value of -2LL was smaller in the
second, third, and fourth stages, including the moderating effects, than in the first stage,
excluding the moderating effects.
The regression coefficients value of interaction term, an important factor used to
analyze the moderating effects of government support programs, is not valid. Only the
interaction predictor between internal R&D of SMEs and indirect support to provide
innovation opportunity is deemed valid(β=1.207, p<.05). This means 3.342-fold increase in
the odds ratio of the probability of service-product innovation performance results from
aone-unit increase in the interaction predictor between internal R&D activities(X1) and
indirect support providing innovation opportunity(M2). In other words, indirect
government support providing innovation opportunity strengthens the positive effects of
the impact of internal R&D activities(X1, β=.375, p<.1) on service-product innovation
performance.
All this considered, <Hypothesis3> is partially adopted, and <Hypothesis3-2> is
partially adopted as well because it was confirmed that when SMEs use government
support programs that indirectly provide innovation opportunities, the impact of their
R&D activities on service product innovation performance is strengthened.

5. Conclusion
This study analyzed the impact of companies’ R&D activities and government
support program on service-product innovation performance as well as the moderating
effects of government support program. The following conclusions are drawn. First, R&D
activities are needed for service innovation. Generally, the service industry, a nontechnical industry, has been focused on developing new service products and processes

that combine the technologies and products developed in other industries. However,
according to the results of the analysis, internal and external R&D activities were a major
factor in releasing and improving new service products in the case of both large firms and
SMEs. In particular, large corporations had a greater influence from external R&D than
did SMEs. This can be seen as a reflection of the flow of innovation development,
whereby certain environments are considered worthy of such leverage of external
resources and cooperation including open innovation.
External R&D activities of SMEs did not affect service-product innovation. The result
maybe caused by the fact that the proportion of external R&D activities for SMEs is very
low, and thus it was difficult to predict its effect. It can be assumed in advance that the
R&D capability of SMEs is also low compared to that of large enterprises. For SMEs, it
is necessary to make voluntary efforts to enhance the external R&D activities beyond the
internal R&D activities, and the government's policy support is required as well. The
effects of government innovation support programs are constantly verified. Therefore, it
is necessary to provide different government support programs based on company size.
In Korea, there are various institutions related to the innovation support system. However,
as is shown in the above results, there seems to have never been in-depth discussion about
policy improvements geared toward operating system-specific status and situation.
There are different types of government support schemes affecting service production
innovation that have varying effects. The effects of direct financial support can be
expected to address the innovation-related difficulties of SMEs. Likewise, it is not
expected to be effective to consider institutions uniformly, without respect to industry
characteristics, legal standards, and innovation capability. If the development of
technology innovation support programs and evaluation and feedback on that form a
virtuous cycle, a synergistic effect would be expected between corporation R&D
activities and government support programs.
Despite the aforementioned implications, this study has the following limitations.
First, even though service innovation performance can be classified into different types,
this study analyzed it in terms of product innovation, just as has been done for the
manufacturing industry, in order to obtain survey data on innovation performance. The

reliability of this approach is high because the innovative performance measures are
borrowed; however, this study may be limited in that it does not reflect a new perspective
on the scope and type of services. Second, there are limits to the type of government
support schemes. This study classified government support programs into direct financial
support, indirect support that provides innovation opportunity, and indirect support to
diffuse the results of innovation, based on the standard questionnaire for the KIS data.
This cannot cover all of the various support programs. More specific policy-related
implications can be derived in future studies of innovation performance that explore more
detailed characteristics of the service industry.
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Abstract
Technological innovation is recognized as a critical factor that determines a nation’s and a
company’s growth potential. The innovation system is failing because of its structural problems,
blocking the creation and spread of innovation. In order to overcome such systemic failures it is
imperative that the existing system’s shortcomings be analyzed and solved all the while creating
new system and structure in which innovation actors can expedite innovation. Therefore this
study aims to identify the factors that promote and inhibit innovation performance in Korean
companies and suggest amendments to the existing policy and regulations. This study
investigated the effect that awareness of factors that hamper innovation and innovation activities
themselves have on the technological innovation performance of companies. This study calls for
an environment and system where Korean companies can continuously grow its global business
value by open innovation activities, creating a virtuous cycle. In conclusion, the result of this
study should be taken into account for revising and ameliorating the existing environment. We
suggests that the policy and law be amended as to allow support based on the size of business
and create new infrastructure, policy institutions and structure that reduces the possibility of
systemic failures in innovation.
Keywords: Open innovation, awareness of factors that hamper innovation, innovation activities,
technological innovation performance
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Abstract
This study is designed to find out the mediating effects on government-funded R&D
projects in relationship between competence factors of universities and performances of
university-industry cooperation. The majority of former researches on university-industry
cooperation and its performances are focusing on research capacity of the university,
competence of the TLO and traits of the university. Researches on the role of government and
industrial supports in R&D projects for university-industry cooperation are relatively rare.
This study is conducted to analyze mediating effects of government and enterprise funded
R&D projects in consideration of performances from university-industry cooperative projects.
In this study, 3-step analysis of mediating effects (Baron and Kenny, 1986) and Sobel
Test is taken for the empirical analysis. In result, R&D funding from the central government
partially mediates performances of university-industry cooperation when the research
capacity of full-time faculty and the size of TLO are taken as independent variables. The
R&D funding from central government does not mediate the university-industry cooperation
when the size of the center for university-industry cooperation is an independent variable. On
the other hand, the R&D funding from the local government does not mediate the
performance of university-industry cooperative projects in any chosen independent variables.
Based on the results from this study, it suggests the direction of governmental funding in
R&D projects to promote performances from university-industry cooperation. It is also
required for universities to expand its research capacity and operation of TLO.
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Key words: University-Industry Cooperation Performances, R&D Capacity of Universities,
Mediating Effects, Sobel Test
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1.

Introduction

R&D in universities takes an important role for technological innovation and economic growth of
private enterprises. (Mansfield, 1991) The U.S. and major European countries support policy to promote
university-industry cooperation. It is to create new industrial field and employment by encouraging
commercialization of creative knowledge produced in the university. Also in Korea, supports on
university-industry cooperation have been reinforced at government level and universities take the major
role since it has been one of the largest institutions of R&D. In Korea, 23% of total R&D budget is
invested to universities and 67% of doctoral level researchers are engaged with R&D at the university.
Supporting policy on university-industry cooperation makes universities to pursue expansion of
research capacity and transformation of its institutional role to enhance practical application research
outcomes (Yim, 2013). However, strong support from the government to promote university-industry
cooperation was evaluated to have less impact on the outcomes, and observed to be insignificant so
far (Sung, 2011).
In Korea, researches on the affecting factors of university-industry cooperation and its
performances fledged after 2000s. The performance of University-industry cooperation has been
understood in various senses. In a broad, qualitative sense, it includes mutual transfer of tacit
knowledge and vitalization of local economy. In a narrow, quantitative sense, university-industry
cooperation performances are measured with number of patents (both local and international), number of technology
transfer contracts and its income (royalty), number of spin-offs, etc. Research and management competence of the
university and other several traits are considered to be influential on the performance of these cooperative works.
In many researches, competency factors of the university were investigated to draw its relevance
to the outcomes from the university-industry cooperation under the premise of the importance of
cooperation between the university and the industry. However, R&D funding from government to
promote university-industry cooperation is facing rather skeptical evaluation, and it becomes
necessary to analyze the role and its effectiveness of government in funding R&D projects.
This study focuses on universities operating the Center for University-Industry Cooperation. It
shows competence factors and organizational traits of universities affects performances of universityindustry cooperation, and in this affecting structure the mediating effects of government-funded R&D
projects are empirically analyzed. Based on the results, this study suggests the direction of
governmental funding in R&D projects to promote performances from university-industry
cooperation. It is also required for universities to expand research capacity and operation of TLO1.

2.

Literature Review

1) Performances of University-Industry Cooperation
In early 80s, with an emerging concept of ‘academic capitalism2’, researches on the role of
researches conducted in universities increased in discussion of university-industry cooperation and
technology innovation. (Slaughter and Rhoades, 2004) With legislation of Bayh-Dole Act in 1980, the
U.S. systematized the rights on intellectual properties and created cooperative environment at
1

TLO (Technology Licensing Office) is widely used in Korea instead of TTO (Office of Technology Transfer) as in the
U.S.
2

Academic capitalism: Decreased tax revenue and intervention of neo-liberalistic ideology has driven universities to
pursue new source of income. Universities promote research funding from enterprises, secured rights of intellectual
properties and foundation of spin-offs to create new profit centers. (Slaughter and Rhoades, 2004)
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university level by promoting Office of Technology Transfer (TTO or TLO, Technology Licensing
Office), University Research Park (URP) and venture start-ups.
University-industry cooperation in Korea started with the legislation of Vocational Education
Promotion Act in 1963. At this early stage, it focused on training of manpower for the industrial needs.
In 1990s, the Act reformed and expanded to provide institutional background for university-industry
cooperation. In 2000s, the importance of university-industry cooperation stressed out with
catchphrases ‘Balanced National Development’ and ‘Construction of National Innovation System’. In
2003, the Act expanded to‘Industrial Education Enhancement and Industry-Academia-Research
Cooperation Promotion Act’ and became legal foundation for university-industry cooperative
programs. In Korea, ‘Industrial Education Enhancement and Industry-Academia-Research
Cooperation Promotion Act’ defines university-industry cooperation as mutual cooperation with
industrial education institutes, central government, local government, the research institutes and
enterprises in pursuit of manpower training for industrial needs, R&D for technology development,
technology transfer and consulting to enterprises. Universities are expected to lead cooperative role
and to produce practical outcomes from cooperative works with its industrial counterparts, to promote
national economic growth and technological innovation. (Yim, 2013)

2) University competence and performances on industrial cooperative works
Early researches on the university-industry cooperation stressed out the importance of
universities as research institutes. Mansfield (1991, 1992, 1995, and 1998) surveyed enterprises in the
U.S. to discover the contribution of universities to the development of new product reached to 13%
and of new process reached to 10% during 1975-1985. Mansfield(1995) studied how technological
innovation in several industrial fields are relying on R&D conducted in universities and found that
academic research provided new theory and empirical development for manufacturing process and
product. In short, it describes performances of university-industry cooperation are directly affected by
research capacity of the faculty, scale of R&D, geographical adjacency in positive direction. As in
<Table 1>, affecting factors on performances of university-industry cooperation have been conducted in 4
categories; research competency of the university, TLO, sources of funding in R&D projects and traits of
the university.
<Table 1> Major Affecting Factors on Performances of university-industry cooperation
Affecting Factors & Existing Researchers
· Number of Papers (Hicks & Hamilton, 1999)
Research
· Number of Well-known Professors of Department of Engineering
competency
(Powers, 2003)
of the University
· Number of SCIE Papers (Kim & Lee, 2007)
Technology
Licensing Office
(TLO)

· Old Technology Transfer Office(Powers, 2003)
· Number of Employees of University-Industry Cooperation Foundation
& TLO (Ok & Kim, 2007)
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Government &
Enterprise
Funded R&D
Projects
Number of
students and
faculties
&
Location of
Universities

· Government-supported R&D funds, Enterprise-supported R&D funds
(Di Gregorio et al., 2003)
· R&D funds per faculties (Gulbrandsen et al., 2005)
· Type & Scale of R&D Funding, Enterprise-supported R&D Ratio
(O'Shea et al., 2005)

· Number of Faculties and students (O'Shea et al., 2005)
· Gap of R&D Fund between Universities located in Metropolitan
and Non-Metropolitan Area (Han, 2009)

Reviews on former researches on university-industry cooperation and the performances draw a
few features in common. First, there are many researches finding relationship between research
capacity of universities and university-industry cooperation performances. Hicks & Hamilton (1999)
discussed the positive influence of the number of produced papers on university-industry cooperation
performances. Kim & Lee (2007) explained a significant relationship between the number of SCIE
papers and technology transfer.
Second, in organizational capacity of universities, Powers (2003) argued a university with timehonored TLO, R&D funding from federal government and enterprises and celebrated professors in
Engineering school tends to produce more patents and to have more income from technology transfer
based on the Resource-Dependency theory. In Korea, Ok & Kim discussed the size of TLO has
positive influence on the number of technology transfer contracts and income. Academic background
of human resources in universities is also considered to have significant influence on technology
transfer and commercialization of technology. (Kim, 2005)
Third, there are researches focusing on the traits of universities. O'Shea et al. (2005) suggested
the size of a university, counted with the number of faculty members and the number of post-doctoral
researchers is significantly related to the number of spin-offs. Jaffe (2003) described the correlation
between the research funding from the federal government and the production of patents at state level.
Friedman & Silberman (2003) explains if a university’s geographical location is close to a hightechnology enterprises concentrated area, it enhances the technology transfer. In Korea, researches
suggested the gap of research capacity between universities in metropolitan area and others. (Han,
2009) The size of a university and its location also differentiate R&D funding from the government
(Kwon, 2013), it is expected to create significant influence on performances of university-industry
cooperation.
At last, in consideration of R&D funding from the outside, Di Gregorio et al. (2003) discussed
universities with larger R&D funding from the industry showed higher level of performance in
foundation of spin-offs. Gulbrandsen et al. (2005) argued performances were affected by R&D
funding on the individual researchers. The scale of individual funding from the industry shows
significant relationship in positive direction with patents, consulting and start-ups. O'Shea et al.
(2005) argued the traits and the scale of individual funding have significant influence on the
performance of university-industry cooperation. Especially, the more funding a university receives,
the higher research applicability is shown. Foltz et. al. (2000) argued the R&D funded by federal and
state government shows positive influence on the performance while the R&D funded by industry or
by the university itself did not have significant relationship. Martino (1992) stressed out the
importance of local governments’ efforts to vitalize local economy. Also in Korea, Baik (2009)
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argued local government should perform supplementary role in support of central government in
funding R&D projects.
The majority of proceeding researches described linear relationship of research capacity of
universities and its performance in university-industry cooperation to highlight the importance of the
research capacity (Yim, 2013). In extension from this viewpoint, Trostel & Ronca (2007), Weerts &
Ronca (2008) studied other determinants related to financial supports on universities. Senter (1993)
investigated the determinants of state government budget in the R&D institutes including universities
in the U.S. Based on these proceeding researches, the mediating structure of R&D funding from the
government and the industry can be assumed. However, there are few researches have been conducted
to analyze the supporting structure and effectiveness of R&D funding from various sources into
universities.
There are many supports on policy to promote university-industry cooperation in Korea.
However, despite the governmental supports to promote university-industry cooperation, the
employees of the Center for University-Industry Cooperation are experiencing difficulties to produce
significant outcomes from the university-industry cooperation due to heavy workload from R&D
project management (National Research Foundation, 2010). However, strong supports from
government to promote university-industry cooperation are evaluated to have less impact on the
outcomes so far (Sung, 2011). Under this circumstance, this study is to suggest efforts of university to
expand its research capacity and direction of R&D funding from the government.

3.

Hypothesis and Research Models

1) Affecting factors on performances of university-industry cooperation
As in proceeding researches, the major description factors of the performance of universityindustry cooperation are related to the research capacity, size of the organization and traits of
universities. The research capacity, especially, considers research capacity of full-time faculty in
perspective of human resources as well as research facilities (Hicks & Hamilton, 1999). In this study,
the number of SCIE papers produced by full-time faculty as the key factor for research capacity of
universities, as in other former studies. The environmental aspects such as location, whether a
university is located in the metropolitan area or not, and the type of foundation, whether it is a
national university or a private university, are treated as control variables. In organization
management standpoint, closeness of relationship, quality of patents, excellence of human resources
involved in the university-industry cooperation would be counted as explanatory variables. However,
these variables can hardly be measured to be used in quantitative analysis, and therefore excluded in
this analysis. Instead, the size of the Center for University-Industry Cooperation and the size of TLO
are considered as independent variables.
In former researches, number of national-international patents, number of technology transfer
contracts, income from the technology transfer and number of spin-offs were treated as dependent
variable in analysis of performances of university-industry cooperation. In this study, the number of
spin-offs is excluded in analysis since the target university with any records on spin-offs only reaches
to 40% of the entire target universities to show limitation of overall comparison. To validate major
affecting factors in the performance of university-industry cooperation considered in former
researches, research model (A) is designed to test <Hypothesis 1> as in <Figure 1>.
<Figure 1> Research Model (A)
-AffectingStructureto performancesof university-industrycooperation
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- H1: Research capacity of full-time faculty, size of the Center for University-Industry
Cooperation and size of TLO promotes the performance of university-industry
cooperation.
H1-2) Research capacity of full-time faculty, size of the Center for University-Industry
Cooperation and the size of TLO promotes the number of international patents.
H1-3) Research capacity of full-time faculty, size of the Center for University-Industry
Cooperation and the size of TLO promotes the number of technology transfer
contracts.
H1-4) Research capacity of full-time faculty, size of the Center for University-Industry
Cooperation and the size of TLO promotes the income of technology transfer.

2) Mediating effects of Government-funded R&D projects
The scale of R&D funding from the government is influenced by research capacity of the
university and the size of TLO (Powers, 2003), Trostel & Ronca (2007), Weerts & Ronca (2008)).
Foltz et al. (2000) suggested R&D projects funded by central and local government are positively
related to the performance of university-industry relationship. In short, R&D projects funded by
central and local government mediate the performance of university-industry cooperation from the
research capacity of the university and the size of TLO in positive (+) direction. To observe the
mediating effect of R&D funding from central and local government on the performances of
university-industry cooperation based on the research capacity and the size of TLO, research
model(B) is designed to test <Hypothesis2> as in <Figure 2>.
<Figure 2> Research Model (B)
- mediating effect of central·local government R&D projects
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- H2: R&D projects funded by central/local government would positively mediate the
performance increase of university-industry cooperation.
H2-1) R&D projects funded by central government would positively mediates the
performance increase of university-industry cooperation.
a) number of national patents b) number of international patents
c) number of technology transfer contracts d) incomes from technology transfer
H2-2) R&D projects funded by local government would positively mediates the
performance increase of university-industry cooperation.
a) number of national patents b) number of international patents
c) number of technology transfer contracts d) incomes from technology transfer

3) Mediating effects on university-industry cooperative R&D projects
Many universities are operating the Center for University-Industry Cooperation and the office of
Technology Transfer to promote cooperative works. The importance of university-industry
cooperation is highlighted in terms of independence in financial management of each university and
vitalization of local economy (Yim, 2013). In evaluation of the results from the university-industry
cooperative R&D projects, factors such as patents, technology support and transfer and education
programs take major consideration. As in Powers (2003), research capacity, size of the Center for
University-Industry Cooperation and the size of TLO affects the execution of university-industry
cooperative R&D projects. In short, execution of university-industry cooperative R&D projects
positively mediates the performance of university-industry cooperation based on research capacity of
the university and the size of TLO and contributes to the outcome of the cooperation. To observe the
mediating effect of university-industry cooperative R&D funding on the performances of universityindustry cooperation based on the research capacity and the size of TLO, research model(C) is
designed to test <Hypothesis 3> as in <Figure 3>.
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- H3: R&D projects funded by enterprises (university-industry cooperative projects) would
positively mediate performance increase of university-industry cooperation.
H3-1) R&D projects funded by enterprise would positively mediate performance increase
of university-industry cooperation.
a) number of national patents b) number of international patents
c) number of technology transfer contracts d) incomes from technology transfer

<Figure 3> research model(C)
- mediating effects on university-industry cooperative R&D projects

4.

Research Design

1) Methods and data
The data is collected from “The Information Service of Higher Education in Korea” website3. In
Korea, an obligatory survey is conducted by the National Research Foundation, in cooperation with
the Ministry of Education, every year according to the provisions of “Act on Information Disclosure
of Educational Institutions” and the collected information is provided online. In this study, 3-year data
from 2011 to 2013 is collected from the website. The target is limited to 139 universities offering 4year coursework and a bachelor’s degree and excludes technical colleges focusing on vocational
training. In consideration of time lag in production of outcomes from university-industry cooperation,
an average of 3-year data is used in the analysis.
<Table2> describes the dummy variables in this analysis, categorization of universities based on
its location and the type of foundation. In the category of location, the national university includes the
3
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national, public universities and universities endowed with special Acts. The dummies, location and
the type of foundation, are considered as major independent variables as in other related researches in
a discussion of affecting structure of the performance of university-industry cooperation from research
capacity of full-time faculty.
<Table 2> Categorization of the university
National/Public
Universities

Private
Universities

Sub Total

Non-metropolitan Area

28

67

95

Metropolitan area

4

40

44

Sub Total

32

107

A multiple regression analysis is performed to investigate the effects of the number of SCIE
papers produced by full-time faculty, the size of the Center for University-Industry cooperation and
the size of TLO in consideration of the outcomes from university-industry cooperation as in
<Hypothesis 1>. <Hypothesis 2> and <Hypothesis 3> assume mediating effects of R&D projects
funded by central·local government and the enterprises. To test these hypotheses, 3-step analysis on
mediating effects suggested by Baron and Kenny (1986) was carried out in this study. In addition to
this point estimation based analysis, interval estimation based Sobel Test is conducted to improve the
statistical significance of the mediating effects analysis.

2) Variables description
The dependent variables in this analysis are the number of patents (both national and
international), the number of technology transfer contracts and income from the technology transfer.
Since the frequency distribution of registered patents is inconsistent, the variable is defined as a sum
of applied and registered patents. Also, to control the difference from the size of full-time faculty in
performances of university-industry cooperation, the research capacity per faculty is taken in this
analysis.
For the independent variables, the number of SCIE papers per faculty is used to see the research
capacity of the university, and the number of employees in the Center for University-Industry
cooperation and TLO is counted to measure its size. The number of registered students is used as the
control variable since it is one of the major indicators representing the size of a university (O'Shea et
al., 2005). In consideration of influences on university-industry cooperation from its location and the
type of foundation, as discussed in several former studies, those variables are treated as dummy
variables. Operational definition of each variable is described in <Table 3>.
<Table 3> Definition of the Variables
Variables

Dependent
Variables

Variable measurement

Number of Local Patents

3-year average of national patents, both applied and
registered

Number of Global Patents

3-year average of international patents, both applied and
registered

Number of Technology Transfer
Contracts

3-year average of the number of technology transfer
contracts.
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Income from Technology
Transfer(Licensing)

3-year average of income of technology
transfer(licensing)

Number of SCIE Papers
Per Faculty

3-year average of the number of SCIE papers produced by
full-time faculty per faculty

Number of Employees of
University-Industry Cooperation
Foundation

3-year average of employees in the Center for UniversityIndustry Cooperation

Independent
Variables

Number of Employees of TLO
Mediating
Variables

Central Government-supported
R&D Funds Per Faculty
Local Government-supported
R&D Funds Per Faculty
Enterprise-supported R&D Funds
Per Faculty

Control
Variable

Number of students
Metropolitan area or Nonmetropolitan area

3-year average of employees in TLO
3-year average of R&D funding from central government
per faculty
3-year average of R&D funding from local government
per faculty
3-year average of R&D funding from enterprise per
faculty
3-year average of registered students
Location of the university, either metropolitan or other
location

(Dummy)
National/Public or
Private University

5.

Type of foundation, either national or private

Analysis Result

1) Basic Statistics
A few variables representing the performance of university-industry cooperation in this analysis
is positively skewed and fails to satisfy the assumption of normal distribution. To solve this problem,
unitary transformation of the data suggested by Tukey (1977) is taken to reduce the skewness of
normality-violating variables and to have consistent dispersion of the data. For income of technology
transfer and R&D funding from local government per faculty, the value is square rooted. For the
number of international patents and R&D funding from central government and the enterprises,
natural logarithm is taken on the value4. Basic descriptive statistics of the variables are shown in
<Table 4>.
The Durbin-Watson index is close to 2 in regression analysis and in every mediating effects test
of dependent variables, therefore indicates its independency without autocorrelation. In
multicollinearity test, the value of variance inflation coefficiency (VIF) appears between 1.278 to
2.975 to indicate no multicollinearity problem in the analysis.
<Table 4> Descriptive Statistics
Category

4

Variables

Mean

S.D

Min.

Max

skew
-ness

kurtosis

In SPSS, normality assumption is satisfied if skewness is not exceeding the absolute value of 2 and if kurtosis is not
exceeding the absolute value of 4. (Hong, 2007)
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Dependent
Variables

Independent
Variables

Mediating
Variables

Control
Variable

Y1

Number of Local Patents
(Square root)

9.86

7.98

0.82

43.30

1.46

2.50

Y2

Number of Global Patents
(ln)

1.01

2.30

-2.30

5.79

0.19

-1.03

Y3

Number of Technology
Transfer

14.164

86.70

0.00

86.7

1.70

2.98

Y4

Technology Licensing Fee
(Square root)

379.63

444.98

0.00

1887.90

1.66

2.41

X1

Number of SCIE Papers
Per Faculty

0.3712

0.16

0.10

0.90

0.72

0.300

X2

Number of Employees of
University-Industry
Cooperation Foundation

28.52

20.99

3.33

107.00

1.29

1.94

X3

Number of Employees of
TLO

5.94

7.26

0.00

39.00

1.94

3.81

M1

Central Governmentsupported R&D Funds Per
Faculty
(ln)

9.99

1.24

5.65

13.06

-0.29

0.36

M2

Local Government-supported
R&D Funds Per Faculty
(Square root)

42.75

21.95

0.00

130.30

0.69

1.26

M3

Enterprise-supported R&D
Funds Per Faculty
(ln)

7.95

1.39

3.69

12.00

-0.26

0.55

C1

Number of students

9801.8
2

5957.80

364

25076.00

0.70

-0.33

D1

Location(Metropolitan / Nonmetropolitan)

0.32

0.47

0.00

1.00

0.80

-1.38

D2

National/Public or
Private University

0.22

0.42

0.00

1.00

1.35

-0.193

(Dummy)

※ N=139

2) Results from Statistics analysis
ⅰ) Regression Analysis on <Hypothesis 1>
<Table 5> shows the result of multiple regression analysis of <Hypothesis 1>. The analysis is
conducted to find out the influences on the performance of university-industry cooperation from the
number of SCIE papers of faculty(X1), the size of the Center for University-Industry
Cooperation(X2), and the size of TLO(X3). The value of R2, the explanation power of the variables, is
high in the national patents (Y1), the international patents (Y2), technology transfer contracts (Y3)
and income from the technology transfer (Y4). The t-value, an indication for statistical significance of
the regression equation, of this analysis shows 99% significance level except in the relationship
between the size of the Center for University-Industry Cooperation(X2) and the international patents
(Y2). This validates <Hypothesis 1>, except for <X2> in <Hypothesis 1-2>.
<Table 5> Regression Analysis Result
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<H1-1>
Y1
β

<H1-2>
Y2

t-value

β

<H1-3>
Y3

t-value

β

<H1-4>
Y4

t-value

β

t-value

X1

0.261***

5.563

0.391***

5.653

0.170***

0.006

0.328***

6.037

X2

0.094*

1.660

0.092

1.108

0.242***

0.001

0.185***

2.840

X3

0.591***

10.292

0.348***

4.112

0.390***

0.000

0.501***

7.544

C1

0.056

1.224

0.125*

1.869

0.160***

2.725

-.231

0.818

D1

0.034

0.898

0.044

0.791

0.037

0.767

1.669*

0.097

D2

0.079*

1.968

0.002

0.036

0.114**

2.197

-.557

0.578

R2

F-value

0.853

0.681

0.755

0.804

128.152***

47.058***

67.691***

90.210***

* p<0.1, ** p<0.05, *** p<0.01
With variable <X1>, the number of SCIE papers per full-time faculty, the performance of
university-industry cooperation influenced by variables <Y1>, <Y2>, <Y3> and <Y4> is statistically
significant(p<0.01) with positive(+) estimated coefficient. With variable <X2>, the size of the Center
for University-Industry Cooperation, the performance of university-industry cooperation influenced
by variables <Y1>, <Y3> and <Y4> is statistically significant(p<0.1) with positive(+) estimated
coefficient. <Y2>, the number of international patents, does not have statistically significant influence
in this analysis. With variable <X3>, the size of TLO, the performance of university-industry
cooperation influenced by variables <Y1>, <Y2>, <Y3> and <Y4> is statistically significant (p<0.01)
with positive (+) estimated coefficient.
The control variable, the number of registered students (C1), is not having significant influence
on national patents (Y1) and income from technology transfer (Y4). However, it has significance on
the international patents (Y2, t=1.869, p<0.1) and technology transfer contracts (Y3, t=0.160, p<0.01).
In consideration of the dummy variables, the location (D1)5 has significant influence on income
from technology transfer. Universities in the metropolitan area with higher industrial concentration is
tends to have higher performance of technology transferal innovation. The type of foundation (D2)6
has significant influence on national patents (Y1, t=1.968, p<0.1) and technology transfer contracts
(Y3, t=2.197, p<0.5). It shows the lowest level of influence in comparison with other significant
independent variables.

ⅱ) Mediating Effects Analysis – <Hypothesis 2>, <Hypothesis 3>
As in <Table 6>, the R&D funding from central government per faculty(M1) shows mediating
effect on relationship of the performance of university-industry cooperation(Y1, Y3 and Y4) with the
number of SCIE paper(X1) and the size of TLO(X3). The independent variable <X2> promoted the
performance of university-industry cooperation (Y1, Y3 and Y4), except for the international patents
(Y2), however, no mediating effect of R&D funding from central government (M1) is observed. In
5

Reference: the non-metropolitan area coded in ‘0’
Event: metropolitan area coded in ‘1’
6
Reference: private universities coded in ‘0’
Event: national or public universities coded in ‘1’
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result, <Hypothesis2-1-c> is rejected, and <Hypothesis 2-1-a>, <Hypothesis 2-1-b> and <Hypothesis
2-1-d> is confirmed in exception of <X2>, the size of the Center for University-Industry Cooperation.
In discussion of the result, first, in <Hypothesis2-1-a>, the R&D projects funded by central
government (M1) mediate the relationship between independent variables and the national patents
(Y1). In the third step of the 3-step analysis of Baron & Kenny (1986)7, the relationship of <X1>,
<X3> and <Y1> is statistically significant and the value of correlation coefficient is reduced to
indicate partial mediating effect. However, in the relationship of <X2> and <Y1> at the first step of
the analysis, <M1> is not statistically significant. Therefore, <M1> is considered to have no
mediating effect, even without the second and the third step of the analysis. In short, <Hypothesis2-1a> is confirmed with the exception of <X2>.
Second, in <Hypothesis2-1-b>, as in <Hypothesis2-1-a>, <M1> partially mediates in
relationship of (Y2) and related independent variables. As in <Hypothesis2-1-a>, <M1> is considered
to have no significant mediating effect. In short, <Hypothesis2-1-b> is confirmed with the exception
of <X2>.
Third, in <Hypothesis 2-1-c>, there was no mediating effect of R&D projects funded by central
government<M1> in relationship with technology transfer contracts(Y3) and independent variables.
Therefore, <Hypothesis2-1-c> rejected since the regression coefficient of the mediating variable is not
statistically significant in the third step of the analysis.
Forth, in <Hypothesis2-1-d>, <M1> partially mediates in relationship of <Y4> and related
independent variables, and only <X2> has no significant regression coefficient. Therefore,
<Hypothesis2-1-d> is confirmed with the exception of <X2>.
<Table 6> Analysis Result on <Hypothesis 2-1>
Unstd. Coef.(B)

Dependent
Step
Variables
X1
Step1
<H2-1-a>
Step2
Y1
Step3

Mediating
Variable

Dependent variables

3.231***

X2
.005

X3
.03**

C1

D1

-8.994E-7

D2

Constant

.369**

.656**

8.179***

-

.589

31.545***

-

.853

128.152***

.892

154.345***

.589

31.545***

-

.650***

-

.579

1.508*

6.787**

-

.577***

-

.213

7.637E-5**

-17.277***

.369**

.656**

8.179***

-

Step1
<H2-1-b>
Step2
Y2

3.231***

.005

5.685***

-

.110***

-

.217

.012

-2.588***

Step3

2.752***

-

.077***

-

-.118

-.584**

-10.012***

.037**

1.972***

.908***

.681 47.058***
.779 66.070***

Step1

3.231***

-8.994E-7

.369**

.656**

8.179***

-

.589

31.545***

Step2

18.831***

-

.940***

-

1.402

4.778**

-10.305***

-

.755

67.691***

Step3

13.904**

-

.884***

-

.840

3.777**

-22.778***

1.525

.759

59.095***

Step1
<H2-1-d>
Step2
Y4
Step3

3.231***

.005

.369**

.656**

8.179***

-

.589

31.545***

<H2-1-c>
Y3

.005

.037**

F
-value

M1

13.156***

-8.994E-7

-1.153

R2

.037**

-8.994E-7

920.739***

-

30.736***

-

69.335**

-27.513

-263.561***

-

.804

90.210***

691.538***

-

28.117***

-

43.188

-74.086

-843.764***

70.942***

.820

85.214***

* p<0.1, ** p<0.05, *** p<0.01
As in <Table 7>, R&D projects funded by local government<M2> do not indicate any
7

In the first step of the mediating effect analysis, the regression of the independent variables and mediating variables should
indicate statistical significance. In the second step of the analysis, the regression of the independent variables and dependent
variables should indicate statistical significance. In the third step, the regression analysis is taken to see the relationship both
of the independent variables and the mediating variables to the dependent variables and this should indicate statistical
significance. In the third step, it is a “full mediation variable” if the relationship of independent variables and the dependent
variables become in significant. If the value of regression coefficient is reduced while the relationship is still statistically
significant, it is counted as a “partial mediation variable.”(Baron & Kenny, 1986)
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mediating effects on every relationship between <X1-3> and <Y1-4>. Therefore, <Hypothesis 2-2> is
rejected since the mediating variables are not statistically significant in relationship with the
independent variables in the first step of the analysis, and <M2> does not have mediating effect.
<Table 7> Analysis Result on <Hypothesis 2-2>
Unstd. Coef.(B)
Dependent
Step
Variables
X1
<H2-2-a> Step1
<H2-2-b>
Step2
<H2-2-c>
<H2-2-d> Step3

Mediating
Variable

Dependent variables
X2

2.018

-.005

-

-

-

-

X3

C1

-.324

D1

D2

.001**

6.463

-

-

-

-

-

-

-

-

Constant

16.693***

29.918***

R2

F
-value

M2
-

.130

3.296***

-

-

-

-

-

-

-

-

<Table 8> shows the mediating effect of the R&D funded by the enterprise, the universityindustry cooperative R&D, in relationship of <X1>, <X3> and <Y1>, <Y2> and <Y4>. As in
<Hypothesis2-1>, <X2> is the sole variable with no significant mediating effect of M3 on every
performance factors of university-industry cooperation. In short, <Hypothesis 3-1-c> is rejected, and
<Hypothesis 3-1-a, hypothesis 3-1-b and Hypothesis 3-1-d> are confirmed in exception of <X2>.
<Table 8> Analysis Result on <Hypothesis 3>
Unstd. Coef.(B)
Dependent
Step
Variables
Step1

Step1
<H3-1-b>
Step2
Y2
Step3

X2

C1

D1

.004

.051***

-7.953E-6

.465**

.608**

6.032***

-

.553 26.991***

13.156***

-

.650***

-

.579

1.508*

-1.153

-

.853 128.152***

8.919***

-

.585***

-

.007

.752

-8.699***

3.447***

.004

.051***

.465**

.608**

6.032***

-

.553 26.991***

5.685***

-

.110***

-

.217

.012

-2.588***

-

.681 47.058***

3.741***

-

.083***

-

-.045

-.325

-5.903***

.004

.051***

.465**

.608**

6.032***

-

.553 26.991***

-

.755 67.691***

3.447***

-7.953E-6

Constant

M3

1.245***

.553***

.873 128.081***

.727 49.512***

Step1

3.447***

<H3-1-c>
Step2
Y3
Step3

18.831***

-

.940***

-

1.402

4.778**

-10.305***

17.164**

-

.897***

-

1.173

4.399*

-14.502***

Step1

3.447***

.004

.051***

.465**

.608**

6.032***

-

.553 26.991***

-

.804 90.210***

<H3-1-d>
Step2
Y4
Step3

-7.953E-6

D2

F
-value

X3

X1

<H3-1-a>
Step2
Y1
Step3

Mediating 2
R
Variable

Dependent variables

-7.953E-6

920.739***

-

30.736***

-

69.335**

-27.513

-263.561***

807.771***

-

28.615***

-

53.989

-49.462

-491.755***

.641

36.526**

.756 57.453***

.810 78.978***

* p<0.1, ** p<0.05, *** p<0.01
ⅲ) Complementary Sobel Test: Statistical significance of mediating effect
The analysis results from 3-step mediating effect test suggested by Baron & Kenny (1986) is
based on point estimation. To test its statistical significance, complementary Sobel Test based on
interval estimation is recommended (Baron & Kenny, 1986). <Table 9> shows the result from Sobel
Test. In Sobel Test, in general, a null hypothesis is rejected and mediating effect is statistically
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significant if Z-value is larger than 1.96 or smaller than –1.96.
<Table 9> Sobel Test Result
Mediating variables

Independent
variables

<2-1-a>
Y1
R&D projects funded by
central government
(Amount of Funding per
faculty)
(M1)

<2-1-b>
Y2

<2-1-d>
Y4

<3-1-a>
Y1
R&D projects funded by
enterprises – the cooperative
projects
(Amount of Funding per
faculty)
(M3)

<3-2-b>
Y2

<3-3-d>
Y4

Path

Std. Coef.
(β)

Z

Adoption

‣ X1 → M1
M1 → Y1

0.614
0.289

4.17***

adopted

‣ X3 → M1
M1 → Y1

0.016
0.289

2.19**

adopted

‣ X1 → M1
M1 → Y2

0.614
0.119

4.33***

adopted

‣ X3 → M1
M1 → Y2

0.016
0.119

2021**

adopted

‣ X1 → M1
M1 → Y4

0.614
20.800

2.86***

adopted

‣ X3 → M1
M1 → Y4

0.016
20.800

1.91**

adopted

‣ X1 → M3
M3 → Y1

0.725
0.268

3.32***

adopted

‣ X3 → M3
M3 → Y1

0.019
0.268

2.32**

adopted

‣ X1 → M3
M3 → Y2

0.725
0.113

3.41***

adopted

‣ X3 → M3
M3 → Y2

0.016
0.113

2.35**

adopted

‣ X1 → M3
M3 → Y4

0.725
18.316

1.84***

adopted

‣ X3 → M3
M3 → Y4

0.019
18.316

1.60

rejected

* p<0.1, ** p<0.05, *** p<0.01
As described in <Table 9>, all of the 3-step test result is adopted in Sobel Test, with an
exception of <M3> in <X3>-<Y4> relationship. First, same result is drawn from Sobel Test and the 3step mediating effect analysis when <M1> is projected on the relationship of independent variables
<X1>, <X3> and dependent variables <Y1>, <Y2>, <Y4>, making <M4> a valid mediating variable.
The independent variable <X2> has positive influence on university-industry cooperation
performances, but the mediating effect of <M1> is not confirmed in Sobel Test as in the 3-step
analysis. Second, <M3> is also validated its mediating effect in the relationship of independent
variables <X1>, <X3> and dependent variables <Y1>, <Y2>, <Y4>. In case of <Y4>, however, it is
not statistically significant in the Sobel Test, unlike to the result from 3-step mediating effect analysis.

4) Discussions on the results
ⅰ) Hypothesis 1
The number of SCIE papers, size of the Center for University-Industry Cooperation and the size
of TLO affects the performance of university-industry cooperation in positive direction and reconfirm
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the discussions in proceeding researches. This indicates the recent efforts of the university to improve
its own research capacity in qualitative perspectives and the direction of policy supports. Recently,
university-industry cooperation performances affect performances of university-industry cooperation.
With the size of the Center for University-Industry Cooperation, however, it does not indicate
statistical significance on the number of international patents. I corresponds to a few proceeding
researches describing the professional human resources take more significant role in the performance
than the simple size of the organization (Powers, 2003; Ok & Kim, 2007). In short, based on the
analysis result on <Hypothesis1>, the number of SCIE papers per faculty, the size of the Center for
University-Industry Cooperation and the size of TLO are the major factors for the performance of
university-industry cooperation, and universities should make greater efforts to sharpen the
competitiveness in qualitative level.
ⅱ) Hypothesis 2
R&D projects funded by central government mediate the performance of university-industry
cooperation, except for the number of technology transfer contracts. R&D projects funded by local
government are invalid as a significant mediating factor. Then, what is the causation of this result?
First, local governments tend to be underbudgeted. Second, the income from technology transfer is
widely accepted in R&D evaluation rather than the number of technology transfer contracts. Third,
the majority of workforce in the Center for University-Industry Cooperation is assigned to R&D
management.
(ⅲ) Hypothesis 3
As in the mediating effects of central government-funded R&D projects, university-industry
cooperation R&D projects, funded by enterprises, mediates the performance of university-industry
cooperation except for the technology transfer contracts. This result suggests the efforts to expand the
Center for University-Industry Cooperation and TLO can be highlighted as in <Hypothesis 2>.

6.

Conclusion

Based on statistical analysis results discussed so far, the hypothesis on the mediating effects of
R&D funding from various sources is statistically tested. The result is summarized in <Table 10>, and
all of the mediating variables are having partial mediating effects. The analysis result confirms the
mediating effects of <M1>, <M3> in the relationship of <X1>, <X3> and <Y1>, <Y2>, <Y4>. On the
other hand, <M2> does not indicate any mediating effect in all considered relationships. In
consideration of <X2> and its influence on university-industry cooperation performance, <M1>,
<M3> have insignificant mediating effects. The policy implication of the result is as follows.
<Table 10> Analysis result on mediating effects
Independent Variables

Mediating
Variables

Dependent
Variables

X1

X2

X3

Central Governmentsupported R&D
Funds
Per Faculty

(H2-1-a)
Y1

Partially
Mediating

Not Mediating

Partially
Mediating

(H2-1-b)
Y2

Partially
Mediating

Not Mediating

Partially
Mediating
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(M1)

Local Governmentsupported R&D Funds
Per Faculty
(M2)

Enterprise-supported
R&D Funds
Per Faculty
(M3)

(H2-1-c)
Y3

Not Mediating

Not Mediating

Not Mediating

(H2-1-d)
Y3

Partially
Mediating

Not Mediating

Partially
Mediating

(H2-2-a)
Y1

Not Mediating

Not Mediating

Not Mediating

(H2-2-b)
Y2

Not Mediating

Not Mediating

Not Mediating

(H2-2-c)
Y3

Not Mediating

Not Mediating

Not Mediating

(H2-2-d)
Y4

Not Mediating

Not Mediating

Not Mediating

(H3-1-a)
Y1

Partially
Mediating

Not Mediating

Partially
Mediating

(H3-1-b)
Y2

Partially
Mediating

Not Mediating

Partially
Mediating

(H3-1-c)
Y3

Not Mediating

Not Mediating

Not Mediating

(H3-1-d)
Y4

Partially
Mediating

Not Mediating

No Mediating
(RejectedbySobelTest)

First, the mediating effect of central government funded R&D projects, the direction of
government R&D funding and evaluation system at university level can be suggested. In evaluation of
R&D projects, evaluation index of university-industry cooperation performance can be associated
with national R&D program performances. In Korea, a standard set of evaluation index suggested by
National Science and Technology Council is applied in evaluation of national R&D programs. To
apply attribute of university-industry cooperation programs, the evaluation is supposed to give priority
to factors like research capacity of full-time faculty and the size of TLO over the size of Center for
University-Industry Cooperation,
Second, since R&D projects funded by local government do not mediate university-industry
cooperation performances, additional discussion is required its causal relationship with shortfall of
local government R&D budget. Unlike to proceeding researches highlighted the role of local
government in funding R&D projects, the result from this study does not confirm the importance of
R&D funding from local government. This might result from circumstantial difference of central and
local government budget, and an additional empirical analysis is required to find out a significant
mediating effect of R&D funding from local government.
Third, in expansion of research capacity in universities, qualitative growth of research capacity
of faculty and manpower in TLO is recommended rather than quantitative growth of the size of
Center for University-Industry Cooperation. In promotion of university-industry cooperation
performances, secure cooperative R&D project support system from government and university is
required.
This study is conducted to find out the mediating effect of central/local government-funded
R&D projects in relationship between competence factors of universities and performances of
university-industry cooperation.
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This study has limitation of generalization since it only covers universities with 4-year
coursework and excludes vocational colleges. Also, relatively high level of reliance on R&D projects
supported by central government and shortage of R&D budget in local government are not considered
into the analysis. In international comparison, differences caused by policy support from government
in Korea and university-industry cooperation supporting system in each university can be discussed as
influential factors.
Despite of the limitation, this study is meaningful in discussion of mediating effects of R&D
projects funded by central government and cooperative R&D projects with empirical data. Further
researches on international comparative researches to generalize mediating effects on universityindustry cooperation performances and eventually to understand the efforts of universities and
suggests ideal direction of R&D funding from government.
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An Empirical Study on the Determinants of Innovative
Activity in Korean Manufacturing Firms: Focusing on the
Firms’ Perception of Innovation
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Abstract
In order to sustain the life of organization, it is important to answer the following questions:
“why innovation is required in enterprise?” and “how innovation can be made?” Research of
organization innovation has been carried out with three different topics, which are diffusion of
innovation, process theory of innovation and organizational innovativeness, and these topics are
applied for the innovation of company and government in Korea. Previous studies showed that
leadership, R&D investment, and organizational and industrial structure were main factors
affecting the change of organization not only in Korea but also in other countries. However,
these studies were not fully taken into account the significance of employee’s awareness about
the necessity of organizational change because employees were considered not as a principal
agent for innovation but as a passive actor. This study aims to identify the importance of the
employee’s awareness and its influence on innovation performance. In particular, the effect of
the employee’s awareness on product·process·organization innovation would be analysed from
this study.
Keyword : Organization Change, Organization innovation, Product innovation, Process
Innovation, Perception of innovation

SOItmC & KCWS 2015

June 14 ~ 18, DGIST, Daegu, Korea

June 16 (Tuesday)
R# : 203 International Conference Hall

General Session 3
“Open Innovation in Energy”

■Session Chair: Eunnyeong Heo(Seoul National University)
• Paper 1: “Learning Networks for Energy Efficiency in Industry as Open
Innovations” by Wolfgang EICHHAMMER (Fraunhofer Institute,
Germany)
• Paper 2: “Smart Home and Smart Energy – potentials and limits for
innovation” by Christoph WEBER (Duisburg University,
Germany)
• Paper 3: “Global energy trend and KIER’s R&D portfolio” by Seongkon
Lee(Korea Institute of Energy Research)
• Paper 4: “A study on the Accountability of the Regional R&D Program:
The Case of APCTP” by Jinwon Kang(KISTEP)
• Paper 5: “A study on the R&D investment and financial performance:
Focused on existing and potential competitors” by Dongphil
Chun(KRICT), Youngjoo Ko(KRICT), Yanghon Chung(KAIST)

Learning Networks for Energy Efficiency in Industry as Open
Innovations
Wolfgang Eichhammer
Fraunhofer Institute for Systems and Innovation Research

Abstract
Germany, as an important industrialized country, has set stringent targets in the frame of the
„Energiewende“ (transformation of the energy system). This requires reducing greenhouse gas
emissions by 2050 by 80-95% as compared to 1990, halving primary energy consumption and
reaching renewable shares of 80% and more. In order to reach these targets radical changes have
to occur in the energy system, requiring important innovations in many fields such as technical
innovations, innovations in electricity market organization, innovations in policy instruments,
innovations in business models etc. These innovations will be the more important, the earlier
they include the main actors and the more they are able to create open innovation networks that
are able to embrace actors in different development stage and with different interests. Energy
efficiency improvements do occur in companies every day; however, there is not enough
progress to achieve the ambitious energy and climate targets. Therefore, mechanisms need to be
developed which enhance the existing innovation mechanisms for energy efficiency in
companies. In the past regulation has been experienced to spur innovation in companies. This
has, however, limits and mechanisms must be developed which make use of the daily
development processes in companies.
Based on previous experiences in Switzerland, Germany has set up open innovation networks in
industry that shall spur the renewal of company development in the direction of increased
energy efficiency. These so-called “Learning Networks for Energy Efficiency” consist in
networks of 10-15 companies which set themselves energy efficiency targets for about 4 years.
They meet regularly in structured and moderated processes in their different premises, discuss
approaches, monitor achievements and learn mutually from their experience. These open
learning processes induces organizational and technical innovations in the companies, lowering
thus considerably transaction costs for energy efficiency improvement. The networks comprise
network initiators, network moderators and other actors. During the last four years, Germany
has introduced 30 pilot networks. Private actors, such as energy suppliers have initiated further
networks with the intention to create new business models. The experience of the past four years
from 600-700 companies has shown that the networks were able to double the path of energy
efficiency in those companies. Given the success of this open innovation process, the German
government has introduced in its recent National Action Plan for Energy Efficiency NAPE the
idea to enhance the number of networks to 500 , comprising around 7000-10000 companies by
2020. This will spur substantial innovation processes in the German industry environment and
anchor energy efficiency processes deeply into the companies.

Smart Home and Smart Energy – potentials and limits for
innovation
Prof. Christoph Weber, University Duisburg‐Essen

Abstract
The rapid developments in information and communication technologies together with the need
of an in‐depth transformation of the energy sector to cope with the global challenge of Climate
Change are powerful drivers for innovations for a smart energy use in households. Yet the
results of largescale demonstration projects in Germany (“E‐Energy”) have not met the initial
high ambitions. The technical feasibility of smart energy solutions has been demonstrated,
however the business cases are far from evident. The presentation therefore analyses
systematically the key challenges to be addressed by successful smart energy and smart home
innovations from an European perspective.
First a detailed look is taken at the relevant stakeholders for smart energy and smart home
innovations. These include households, energy utilities, ICT companies, appliance
manufacturers and the building sector. The broad range of potentially involved stakeholders
constitutes a challenge in itself and gives rise to a number of questions surrounding integration
and standardization of interfaces: To what extent will it be necessary? How will it be achieved?
And who will be the driving forces behind? In order to explore potential answers to these
questions, the variety of industry structures and standardization practices in the sectors involved
have to be scrutinized.
The potential benefits of smart home and smart energy solutions for the core customer groups
are a second key issue to be investigated. The methodology of the Business Model Canvas is
useful here, even if in an open innovation context the focus is more on impact than on
monetization of business models. The service promise to the customer is at the center of this
methodology and therefore several potential key services are scrutinized: increased convenience
through tele‐control, improved security, improved possibilities for assisted living, monetary
savings and energy consumption and emission reductions. The latter are at the core of the
sustainability debate but might not be the key driving forces for smart home solutions.
Given their relevance for sustainability, the potential benefits of emerging smart home and smart
energy solutions in an energy system and environmental perspective are investigated in a last
step.
This requires an in‐depth understanding of the key requirements in a future clean energy system.
Flexibility of conventional producers, storages and consumers will be a core issue when it
comes to integration of large amounts of intermittent generation from renewables like solar and
wind. But
especially in the case of consumers, one has to consider in detail
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We have been facing depletion of energy and natural resources and disruption of the energy
demand-supply balance. Fossil fuels have faced the energy supply limits. Regarding to
r/p(reserve/production) ratio of fossil fuels, Coal, oil, and gas are forecasted about 113 years, 53
years, 55 years respectively according to BP statistics in 2014. The advanced and advancing
economies try to secure energy resources from around the world toward their sustainable
development. The global energy demand will be increased around 40% in 2035 comparing with
the 2009 level (Figure 1). The emerging developing economies including China, India, and
Russia have led the increase on energy demand due to their rapid economic development. In
case of China, oil consumption had more than doubled from 1997 to 2010. Energy consumption
of fossil fuel-driven economies have accelerated depletion of global fossil fuels.

Fig.1 IEA World energy demand to 2035

Fig.2 IEA WEO Oil prices forecast

The industrial development has also caused climate changes around the world. Energy crisis are
getting worsen because of the growth of imbalance between supply and demand in the frame of
energy system. In addition, increased and excessive use of fossil fuels is sharply increasing
greenhouse gas emissions. The recent global average sea level rises 19cm for 110 years from
1901 to 2010. It will be 63cm until 2100 year. Average temperature was increased 0.85 ℃ from
1880 to 2012 and is forecasted to rise 3.7℃ to 2100 year. Obama administration changed its
attitude for coping with the climate changes aggressively. The US announced the 2013 Climate
Change Action Plan in this trend and is actively expressed willingness to set up such major
response strategy accordingly. The US is expected to participate actively driving global climate
change agreement negotiations

Concerning to nuclear power, which is the one of bridge and prominent energy technology in
the transforming to the clean society based on new and renewables, advanced and advancing
economies have the negative perception for developing and new construction of nuclear power
plants after the Fukushima nuclear accident. Advanced economics including Korea have been
focusing on strengthening nuclear security. On the other hand, the interest for developing and
dissemination of new and renewables have increased. Energy resource from this current status is
non-conventional oil such as oil shale. Specifically in recent years r/p ratio of shale gas are
issued and it can be used around the world in 60 years (Figure 3).

Fig.3 Global shale gas basin and forecasted reserve
The US tries to develop nonconventional oil including shale gas, oil sands. The US oil
production has increased significantly and Obama administration plans to boost the US
manufacturing industry by the nonconventional oil production. Although the current oil prices
are lower but experts forecast these low prices are short-term phenomenon and eventually it will
be increased.
Energy status is directly or indirectly influenced by growth of an economy and its efforts to
achieve sustainable development. Energy technology is a crucial way for sustainable
development and the new growth driving force. The advanced economies including the U.S.A,
Japan, and Germany are taking the lead in the development of energy technology. Other high
technologies such as IT, NT, and BT have matured. But Energy technology has emerged in the
market and can accelerate economic growth of the developed and developing counties with
conversion of other high technologies. McKinsey global institute analysis announced the
estimated potential economic impact of technologies in industrial sector in 2025. 3 key
technologies accounting for Internet of Things, Energy storage technology, and Renewable
energy technology, out of 12 technologies are selected. In case of renewable energy technology,
it will have 3.5 trillion dollars of potential economic impact substituting the present electric
industry with the increase of renewables in electricity portion.
The interest in development of energy technology has been increasing. Developed and
developing countries, led by their governments, have come up with strategic plans to develop
energy technology aimed at helping economies cope with problems related with national energy

security, sustainable development, and creative economy. In case of Korea, Innovative energy
technology development equals to the second energy resources acquisition.
KIER, the government supported research institute covering energy efficiency, new and
renewables, climate changes, innovative energy material, and sea energy technologies, has been
developing strategic energy technologies coping with the rapid change of energy circumstance.
KIER implemented four strategic targets and performance indexes in 2014. First strategy
focuses on increasing energy efficiency related to energy demand management technologies.
The second strategy is ensuring the competitive new and renewables comparing with the fossil
fuel energy technologies with acquiring the grid parity in the short-term. The third strategy is to
promote the commercialization of CCUS for coping with the climate changes and clean fuel
technology. The last strategy is to develop lead energy future fusion technologies. KIER pursues
to create new value and markets through creative convergence energy technology. Specifically,
KIER focuses on developing the 8 world top class energy technologies as shown in the figure 4.

Fig.4 KIER’s 8 world top class energy technologies within 3 years (2013-2016)

A study on the Accountability of the Regional R&D Program
: The Case of APCTP
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abstract
In order to develop Asia-Pacific Center for Theoretical Physics (APCTP), it is
necessary to respond various kind of accountabilities around research environment
as well as research capacity and international reputation. APCTP, the case of this
research, has achieved its goal through proper handling of managerial and
institutional problems. Simplifying complicated program structure and enhancing
efficiency in the managerial level and the stable position of secretary being able to
excise practical authority in the institutional level have been based for the
sustainable development. While the lack of legal support limited to enhance
international reputation, bottom-up building of APCTP and volunteer participations
and efforts of researchers made good performance as a research platform
considering its budget. The previous and present government's emphases on basic
research and regional government's support took positive effects to the
development of APCTP as international research institute and will provide real help
for international reputation in the near future. This paper investigated difficulties
around APCTP and their solutions for the sustainable development in terms of
technical, managerial and institutional level.
Key word: regional R&D program, accountability, basic research, APCTP
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I. Introduction
After Korea experienced rapid growth through imitation, She is struggling to find the new
creative development strategy for the new growth. The portion of applied research and
development research has been high and Public Research Institutes and universities still have
similar trends of research as well as firms. It is time for creative research based on basic
research so as to get the new growth. The goal of theoretical physics is the understanding of
natural law, which is a starting point of development of technology and this field has high
efficient among basic science regarding research expenses.
Theoretical physicist, Maxwell's discovery of electric magnetic wave directly affected the
invention of generators and motors. The research about wireless telegram in 1909 took a effect
to radio, TV, smart-phone and wireless internet, so on. Quantum physics, aiming to understand
'atom' gave influences on the inventions of transistor, DVD player, laser and MRI so on. The
research about gravity by Albert Einstein also affected the development of GPS.
In this circumstances, APCTP, built bottom up way and aiming for basic research and research
network, introduced Max-plank's Junior Research Group into Asia Pacific area at first time and
provided young scientists with ground for growing up to the next leaders. APCTP also supplied
the latest research information and then the role and importance of APCTP is getting bigger.
APCTP appointed Yang (Nobel Prize Winner) as the 1st president, Robert and Peter (Max
Planck president) as presidents and currently Korean scientist as president for the first time. It
has been 18 years since APCTP was hosted in Korea. It is also time for new jump for the
another development. While Korea's economy and global role is getting more important in the
world, Korea needs to increase basic research capacity, lead development of basic science in
the Asia Pacific region and enhance international reputation in the basic science fields. These
are goals of APCTP as international basic research institute. The regional location of APCTP
(in Pohang) and its regional contribution can give a good regional case to check the
performance of APCTP in the perspective of accountability and show the implication for the
further development.
The theoretical background of accountability will be reviewed in section 2, the main issues of
APCTP in section 3, the accountability about APCTP in Section 4 and the conclusion in section
5.

II. Theoretical background1
According to Behn (2000), since the meaning of “accountability” depends on its context, it is
difficult to define, but it is an important concept. Mulgan (2000) says that since the concept of
“accountability” is complicated and ambiguous, it is difficult to define accurately, and its
concept is not only changeable like a chameleon, but also expanding. Generally, even though
“accountability can be interpreted in various ways according to different aspects, it can be
defined as social relations in which an actor is under obligation that he should explain and
justify his action related to transfer of authority to another important object, based on a basic
concept that various stakeholders’ expectations should be met. More simply, it can be defined
as "response to demand of a person who assigns a mission".
1. Level of accountability
With respect to accountability, Thompson (1967) applies Parsons (1960)’s theory that
accountability is classified as technical, managerial, and institutional level, arguing
organization’s responsibility and control. Thompson’s summary is as follows. Also, he argues
that each level has a mutually hierarchical structure and the upper level embraces the lower
level. Table 1 shows the summary of his argument.
Table1. Level of accountability according to organization’s responsibility
Level

Focus

Remark

Technical level

Specialized functional result

-

Managerial level

Coordination with organization’s
customers

-

Institutional level

Legal meaning and the implementation
of organizational goals

Able to grasp underlying
causes

First, the technical level is the lowest level of accountability among all of three accountabilities
and focuses on effectively achieving results of organization-specialized detailed functions. The
accountability in such a viewpoint can be applied to a cooperation process with other people
because of the technical nature of the work. Based on these discussions, this paper analyzes the
technical level, focusing on problems arising from the uniqueness of science and technology
field.
Second, the managerial level includes technical sub-organization and procurement of resources
for the implementation of technical functions and coordination among its customers, suppliers,
and work environment. Thus, the managerial level includes technical work, scope of work,
recruitment and procurement policies. This paper analyzes the managerial level, focusing on
how organization, staffing, budget, resources, motivation, performance are managed.
Third, the institutional level refers to a broader concept which includes both technical and
managerial level. The institutional level deals with high level of support realizing fundamental
or organization’s goals regarding organization’s legal meaning and accountability partially
1

Note: Cho, Seongsick & Kwon, Gihoon & Kim, Donghyun. (2012). Used with modifying and supplementing
the part of theoretical background (pp. 166-169).

needed in the social system, in a broader sense. The institutional level can identify underlying
causes unnoticed the managerial level.
2. Institutional accountability
Romzek & Dubnick (1987) put more emphases on the institutional level than the technological
and managerial level, analyzing the cause of the Space Shuttle Challenger disaster in 1986.
They categorize accountability as four different types, indicated in figure 1, including
bureaucratic, legal, professional, and political accountability according to the source of control
agency and the degree of control over agency actions. They also argue that the executive branch
in the United States should be matched with not only the technological and managerial
problems but also two or more institutional accountabilities because of the institutional
conditions of the environment. They empirically suggest a decline of professional
accountability resulting from an increase in political and bureaucratic accountability through
the National Aeronautics and Space Administration (NASA)’s the Space Shuttle Challenger
disaster.
Figure1. Types of accountability
Source of control Agency
Internal

External

High

1. Bureaucratic
accountability

2. Legal accountability

Low

3. Professional
accountability

4. Political
accountability

Degree of Control
Over Agency Actions

Source: Romzek, Barbara S. & Dubnick, Melvin J. (1987)

The contents and features of each type of accountabilities are as follows (Romzek & Dubnick,
1987; Eom, 2009; Gormely & Balla, 2013). First, bureaucratic accountability refers to abiding
by supervision of superiors over subordinates, orders or instructions, and standard operating
procedures and disciplines in an organization. It is the most widely used form for a control of
accountability after priority is determined by hierarchy. Bureaucratic accountability occurs
inside an organization and has a high degree of control. It is also expressed as obedience to
supervisor’s instructions or compliance with rules in an organization. Bureaucratic
accountability has a low level of autonomy since a supervisor can impose penalties based on
supervisor’s rewards and punishments for a subordinate in hierarchical relationships. Second,
legal accountability indicates one that appears in relationships between enacting legislators and
officials implementing enacted laws and in the principal and agent relationship through
contracts. It appears in obligatory relationships with an external individual or group legal
sanctions and contractual liability. Legal accountability is distinguished from bureaucratic
accountability in that legal accountability is based on official or implicit fiduciary relationships
between autonomous both parties. Legal accountability has a wider area of administrative
activities than bureaucratic accountability, is based on a relationship between external groups
(legislators, policy coordinators, etc.) and members of a group, and is expressed as implantation

of legislators’ acts. Specifically, the mechanism of ensuring legal accountability is
Constitutional and legislative structure, judicial judgement, an audit, control from Congress,
and etc. Third, professional accountability reflects a circumstance in which a staff with relevant
skills and expertise provides solutions to technical and complicated policy issues, having the
discretion and autonomy in their work. According to profession accountability, a staff makes a
decision, based on internalized norms. The internalized norms are based on socialization as a
profession, personal beliefs, training and education, and work experience. Professional
accountability has a characteristic that decisions are made on the inside and external opinions
are passed indirectly and reflected only in a defensive form. Public administrators solely rely
on the solutions provided by staffs with a high level of expertise, and professional
accountability is expressed as a form that the staffs themselves have responsibility of
performances. Respect for professionalism is the key of professional accountability and it is
based on trust that professions will do their best as much as possible on the basis of their
expertise. Fourth, political accountability means officials’ response to the needs of external
stakeholders such as elected politicians, customer groups, and the general public. Political
accountability is a ‘reactive’ form which arises due to the pressure on the democratization of
the public administrative area and expressed as a form that public administrators are responsive
to groups (the general public, officials, representative of related institutions, and special interest
groups) for which they should be responsible. A high level of control does not happen in
political accountability since its sanctions are indirect. While emphasis on political
accountability has a high possibility to promote favoritism and corruption, it can also contribute
to establishment of open and strong representative government.
This study analyzes the relevant ministry, activities of a local government, and the internal
structure of the center for bureaucratic accountability and examines national law, international
agreements, and etc. for legal accountability. This study also analyzes autonomy of researchers,
leadership, professionals, and etc. and examines relations with concerned countries, attention
of the President and politicians, parliamentary support, and etc.

III. The case of APCTP
1. The characteristics of basic research institute
Similar institutes like APCTP with characteristics of international research institutes can be
summarized as follows. First, they are operated by small group of best researchers not by large
group of researchers. Second, they support young scientist's independent research with
limitation of their research period and then intake new scientists continuously for the
researchers circulation. Examples of these kind of institutes are MGP in German, IAS in US,
PI in Canada, ECT in Europe. Third, the securement of visiting researchers through hosting of
academic activities including diverse conferences enables scientists to be exposed to the latest
research trends and information and to build up researchers' network. These kind of institutes
contain ICTP in Italy, PI, in Canada, IAS and KITP in US and ECT in Europe. Fourth, they
pursue international role in the theoretical physics fields through international cooperation and
development cooperation with developing countries. This type research institutes are ICTP in
Italy, PI in Canada, MPI-PKS in German, IAS in US. Last, they operate outreach program using
research performance and human resources and pursue to harmonize and support regional
societies. MPI-PKS in German and PI in US correspond to this type of institutes (Kang, 2014).
APCTP does not have the only one type, but the diverse shapes as other institutes. Therefore,
strategic consideration about the type to be focused and pursued is requested.

2. Outline of APCTP
APCTP is international institute aiming for performing leading edge research, training young
scientists and enhancing international cooperation between physicists in Asia Pacific member
countries and non-member countries as well.
The establishment of APCTP was firstly suggested on the February in 1989. For this IPC
(international promotion committee) was made up on the February in 1993 and they decided
Korea is hosting country in the first meeting of IPC on April in 1994. Korea was approved as
hosting country in the13th conference of ASCA(Asia Science Cooperation Association) on
November in 1994 and the 1st board meeting was held on April in 1995 in Seoul. President of
Korea confirmed Korea hosted APCTP and announced government would support it in the
APEC meeting on November in 1996. APCTP selected as a demonstration project in the APEC
meeting was registered to ministry of science and technology as a foundation in Seoul.
APCTP was moved to Pohang on August in 2001 and strengthened basic science international
cooperation through joint research with MP. APCTP has 14 member countries and 22
cooperation institutes on May in 2013 now and specific process was shown as table below.
Table 2 the main projects of APCTP in the stages
Stage

Year

Objective

Main projects

Establishment

1996.
6

Establishment
of center

• hosting demonstration academic conference

19972004

Foundation
furtherance

Academic
exchange
International
joint research

20052006

Science
communication
Research infra
building

Development

20072012

Globalization
of projects

Maturity

After
2013

International
institute

IV. Studying accountability

• infrastructure building
• theme research project
• international joint research
• science communication project
• science popularization system building
• establishment of Asia Pacific national
cooperation system
• mid/long term research visiting and staying
activities
• sharing operating cost between member
countries
• research and visit infrastructure expansion
- visiting research room, seminar room so on
• expansion of disciplinary and confusion
research fields support
• strengthening of basic science international
cooperation through international joint
research
• establishment of confusion international
research institute status
• Mecca of theoretical physics in Asia Pacific
area

1. Technical level
APCTP is operating with characteristics of international basic research institute and the
technical level of accountability about APCTP can be described as follows. First, APCTP was
pivoted on internationally famous theoretical physicists including Nobel prize winner operated
from the beginning. 1957 Nobel prize winner, Yang Chenning was appointed as the first present
and was propagated the importance of theoretical physics and basic science into Korean society.
The second president Robert Replein (Nobel prize winner in 1998), served as the president of
KAIST, led globalization of domestic basic research and activated popularization of science.
As a result of these efforts, APCTP hosted R&D investment for young scientist groups from
MP and enhanced the Korea's level of basic science.
Second, Junior Research Groups (JRG), first adopted 'human centralized' residing research
program, were made up for the excellence of joint research regarding characteristics of
theoretical physics. APCTP has fully supported young scientists' independent research through
JRG and limitation of support period for individual researchers made new researchers in-took
and circulated continuously and now total 35 researchers (Korean 16, foreigner 19) have been
participated until 2013 now. Providing the beneficial with research immersed environment and
international research network led production of best research performance and through its
support, giving independent role of their research to young and promising scientists in basic
science fields led them to do creative research and become next generation leader. Excellent
research papers are produced through international joint research group. Despite being young
scientists under 40 year old, they produced excellent results which are better than national
average and the main R&D program performance (MEST, 2012). On the base of these results,
the leaders of these research group held good position such as tenured professors in Chinese
Science Foundation Graduate School and in Germany Alexander Friedrich University,
principal researchers in IBS and heavy ion accelerator research institute and so on. That means
APCTP contributed to the raising the next generation researchers in the theoretical physics
fields.
Third, APCTP contributed to training young scientists from South-east Asian developing
countries and raising next generation basic science researchers in Asia pacific area and
cooperating with South-east Asian countries through the Young Scientist Training Program. As
a result of these efforts, continuously the member countries are getting increased and
Kazakhstan currently jointed and many other countries expressed their intention of
participation to APCTP.
Fourth, outreach program separated from academic activities enabled physicists to meet
scientists and the public and performed scientific communication using physics. These
activities of APCTP as the supreme Asia Pacific physicist network contributed to the expansion
of ground of theoretical physics and disseminated the importance of basic science and secured
communication channels with scientists, pre-scientists, youngsters and the public in
cooperation with the regional governments and the public organizations.
2. Managerial level
The accountability of managerial level faced by APCTP is as follows. First, it related to identity
and portfolio of programs. APCTP has characteristics as basic research institute and

international cooperation agency supporting developing countries as well. This mixed
characteristics caused the confusion in the identification of status and then the clearance of this
confusion and expansion of international joint research were recommended in the external
evaluation (MOSF, 2011). Along this, the legal status of APCTP has been unstable since it was
established because of absence of the qualification process. Therefore, in the parallel with
strengthening basic science supported by government policy, APCTP needs to identify himself
as basic research institute and enhance its reputation in basic research area. Related to this
problem, the mixture of research and cultural activity programs in the structure of programs is
another problem. There are too many kind of programs in this center regarding the designated
budget. Self evaluation indicated AP scholar and chair professor program need to be merged to
the academic program in higher level (MEST, 2011b). APCTP defined its identity as a research
oriented organization and restructured programs with putting an emphasis on research program
rather than science culture activities.
Second, it is related to operation of program. This could be reviewed in terms of overlapping,
efficiency and propriety, monitoring system and governance.
In regard to overlapping, JRG and YST as residence researcher program have differences
between former focused on excellence and latter as young scientists training program involved
by member countries. In the case of academic activities program, 'theme research', 'season
school', 'international academic conference and workshop', 'focus program' have different
objectives, objects, the beneficial, and contents each other. Web journal 'cross road' aims to
communicate with the public and has a structured differentiation with other programs and tries
to expand the base and popularize science through scientific writing with diverse genres.
Regarding to efficiency and propriety, YST of residence researcher program needs to be
changed into ODA training program for the member countries to secure budget and
enhancement of competitiveness. There are differences between 'AP scholar' and 'chairprofessor' within visiting program of academic activities program in terms of visiting period,
supporting contents, inviting level, and so on. Operation of visiting programs are fragmented,
it is necessary to integrate them for enhancing its efficiency and flexibility in budget usage and
operation.
In the case of Physics Outreach Program, sharing budget with government, regional
government, education organization, science related institute/party, publisher and increase of
program implementation efficiency in the operation through cross support of administrative
staff, exchange of information about program operation, expansion of PR effect and
participants are requested.
Residence researcher program was monitored through regular review and advice of science
committee involved world level researchers and its result was reflected to operation of this
program. Academic program and international cooperation program of academic activities are
deliberated and reviewed by representative members of theoretical physics communities, who
conduct survey for the beneficial of main academic program. Physics Outreach Program is
planned through regular review and advice in the meeting by members of group for science
culture activities about web journal, science communication and regional science culture
festival. 'Crossroad' is regularly reviewed and advised by members of science culture group
and then is upgraded effectively in the operation of program.
In the reflection of simplification of program and focus on research program, the governance
of APCTP needs to be changed for the efficient support to research and the strengthening of
status. The delegated mission to Korean secretary general from foreigner president needs to be
restored because of the election of Korean president in 2013.

Third, it is related to management of performance. Even though it is not perfect to evaluate
performance of the theoretical physics using the general indicators, APCTP produced superior
performances to those of other national R&D programs. According to the performance
evaluation of S&T promotion fund program in 2011, this pointed out that APCTP achieved the
designated goal but its goal seemed to lack challenge (MEST, 2011). The evaluation in 2012
pointed out that the expansion of international joint research group for the jumping up to
international research institute and the strengthening of academic program and cooperation in
link with south east countries and under developed countries are requested and the approval
method of objectivity for the measurement of satisfaction of its performance need to be
established (MEST, 2012). Therefore the setting and operation of new indicators for the
program performance are required.

Table 3 Result of evaluation of APCTP

Fourth, it is related to the budget. The implementation of budget was determined on the base
of yearly plan and progressed under quarterly management. But the budget source change of
05

06

A

A

07

08

09

Excel

Excel

Excel

lent

lent

lent

Excel

Excel

lent

lent

10

11

12

Excel

Excel

lent

lent

(90)

(85)

Academic
research
activities
International
cooperation
A

A

exchange and

Good

Avg

training
Establishment
of scientist

B

B

Good

Avg

Avg

network

APCTP program from S&T promotion fund to general budget account and securement of new
budget with new growth strategy are needed.

" Regarding the shortage of budget, the performance is good. While the fund is
getting shorter, the budget source change into general budget account is
necessary very soon to keep the current program scale" (interview with budget
deliberation expert, June.19.2014)
Government planned to enhance the effectiveness of S&T promotion fund source as focusing
on the promotion of science culture and moved less relevant programs to the general budget
account gradually. Ministry of Strategy and Finance (MOSF) also indicated it is necessary to
classify the differences between the fund programs and general budget programs and move less

relevant programs in the fund to the general budget account. APCTP was started in 1997 as a
program in the general budget account and moved to that fund in 2003 for the flexibility of
budget operation and the strengthening of science culture promotion. But it is a pressing
situation to return to the general budget account for the shrinkage of the fund volume and
strengthening of research program.
3. Institutional level
In the R&D program, institutional accountability appears as an institutional response
embracing technical and managerial accountability, and has bigger causal effects on the
performance of the program than accountabilities in other levels. The institutional
accountability to the APCTP will be reviewed in terms of bureaucratic, legal, professional, and
political accountability.
3.1 Bureaucratic accountability
First, the support of the relevant ministry in charge of the APCTP seemed to be negligible
meanwhile. During last government, since Ministry of Science and Technology, which was
dedicated to Science and Technology, was merged to Ministry of Education, Science and
Technology (MEST) focused on the education, the APCTP like other S&T programs was not
supported appropriately. Even though the change of APCTP's budget source was suggested in
2010 and 2013 by Parliament, The veto of MOSF made it failed. Thus, this case clearly shows
a lack of support from the relevant ministry. However, since the role of Ministry of Science,
ICT and Future Planning (MSIP), which focuses on Science and Technology, came to be highly
conspicuous during the Park Geun-hye government and Fundamental Technology Division,
which is in charge of this program, is working actively, it is expected that the support from
MSIP will be done significantly contrary to a relatively lack of support.
Second, even though the APCTP is a kind of international organization, most funding came
from MSIP except for contributions of developing countries and support from local
governments. In addition, the budget for the APCTP is not an institutional base but as a program
so that APCTP program has many projects and activities. Thus, the operation of the APCTP in
project level is not influenced by government officials, but the key factor influencing its
operation is the internal structure of the APCTP including the president of the center, the
secretary general and the administration bureau, and so on. The reason why the APCTP was
able to develop sustainably in this structure is that many roles of the center was entrusted to
Korean secretary general during foreign President’s incumbency and long-term tenure of the
secretary general enabled the center to be operated consistently without frequent replacement.
In addition, appointing a person of high reputation such as a Nobel Prize laureate as president
of APCTP facilitated the funding from the government and the direction of the program was
evolved into strengthening not only regional cooperation but also research capacity. Moreover,
its contribution to popularization of science in the local community led to funding 2 from
related local governments, Gyeongsangbuk-do and Pohang-si.
Third, work to be endorsed by APEC is in progress. APEC’s endorsement is one of the
2

The budget of the APCTP (₩3,864 million) in 2013 comprises central government budget (₩2,915 million),
local government budget (Gyeongsangbuk-do &Pohang-si, ₩318 million), MPG (Germany, ₩175 million),
other budget (₩456 million).

diplomatic activities so that the support of governments and public institutions is important.
Consequently, cooperation among MSIP (Fundamental Technology Division and Multilateral
Cooperation Division), Gyeongsangbuk-do, and Pohang-si is required. The APCTP needs to
present national importance through the mid and long-term development plan and its specific
effects.
3.2 Legal accountability
This section examines legal accountability as below. First, the APCTP was established as a
private institution, a form of a member country centered foundation, under Civil Code Section
32. Then, private-governmental partnership was established as the government started to
support the program. A private research center can be operated flexibly unlike governmentaffiliated research institutes. In addition, a private research institute has advantages in that it
keeps a favorable position for benefits from international organization and international human
resource network can be constituted freely from government’s interference.
Second, it can be concerned with status as an international organization. Without any specific
legal support to date, the APCTP has functioned as a research platform for theoretical physicists
(approximately 3000 of total visiting researchers, etc.) and a great deal of achievement
including cooperation in Asia-Pacific region seemed to be accomplished. Recent reinforcement
of budget accountability and change of the division managing APCTP from cooperation
division to a basic research division in ministry caused more difficulty in an increase of
APCTP's budget. The strengthening of domestic legal footing can help to obtain more budget
but be likely to hinder privately led development of APCTP. As a consequence, if the
establishment of the APCTP is legally supported by an agreement with international
organizations such as APEC rather than domestic laws, it will secure budget more easily and
achieve private-led development sustainably.
Third, there are many difficulties in securing additional budget because the budget is funded
from S&T Promotion fund. It is a recent trend that the government is transferring projects,
which are less relevant to creation of scientific culture, into the general account to improve the
effectiveness of limited fund resources, focusing on creation of scientific culture.
“It is a recent trend that the budget of Science and Technology Promotion Fund is reduced
every year. Thus, it is virtually impossible secure additional budget since the APCTP compete
with representative science and technology organization such as the Korean Federation of
Science and Technology Societies and the Korean Academy of Science and Technology to
secure more from limited budget.”(Interview with the President of the APCTP, July 9, 2014)
However, the APCTP is the only major R&D program among programs that requested a change
of a budget source in 2015. In addition, while ‘Northeast Asia R&D hub establishment project’
which aims at invitations of excellent international organizations such as Max Planck
POSTECH/Korea Research Initiative and ‘the establishment of global cooperation foundation’
which aims at support for developing countries’ science and technology are funded from the
general account, the APCTP is the only program that is funded from S&T promotion Fund. It
is expected that the completion of Max Planck project will cause pressure on budget. However,
since the APCTP is funded from S&T Promotion Fund, it has difficulty with budget increase.
In addition, its evaluation for the fund program does not match with APCTP characteristics so
that it can act as impediments to strengthening research capabilities. The budget for creation of

scientific culture accounts only for 17 percent for the APCTP so that it is required to be
transferred into the general account and to secure a new budget source.
3.3 Professional accountability
First, the APCTP was established not in a top-down approach by APEC but in a bottom-up
approach by leading participation of theoretical physicists. The field of theoretical physics
requires a high level of expertise and its research is carried out by researchers’ autonomy so
that professional accountability is strongly realized in this field than any other fields., the
APCTP, originated autonomously from this field, has been operated by professional
accountability. The APCTP is not long-term resident cooperation research using research
equipment, but rather it carries out cooperation research through constant meetings without
requiring any specific equipment. Thus, the APCTP, a form of a platform, could achieve
relatively great performance considering its budget by deriving voluntary cooperation among
researchers.
Second, the APCTP has continuously grown through private leadership. Through scientists’
autonomous activities and cooperation, a role of the APCTP as a platform has been maximized,
so that many achievements have been accumulated. The first and second presidents of the
APCTP as Nobel Prize laureates disseminated the importance theoretical physics and basic
science to Korea and actively promoted globalization of Korea’s basic science and
popularization of science. The third president of the APCTP as the president of the Max Planck
Institute strengthened research capabilities and enhanced the status of basic science including
creation of emerging research groups through cooperation with Germany. The new president
as the first Korean president (Term: from July, 2013 to July, 2016) served as a secretary general
for many years and was elected as the president of the Association of Asia Pacific Physical
Societies (AAPPS) so that a favorable environment for Asia-Pacific academic collaborative
research and international cooperation projects was created.
“The APCTP seems to enter a adulthood period, passing through an adolescent period. The
new president of the APCTP was elected in return for leadership and trust that Korea has
showed the international society. However, we feel burdensome because it is very hard to build
trust, but it can be gone like a flash. We are going to do our utmost to establish the foundation
for the world-leading research institute in theoretical physics.”(Interview with the President of
the APCTP, July 9, 2014)
Since present member countries consist of not only Australia, China, and Japan but also
developing countries such as Laos, Malaysia, the Philippines, Mongolia, Vietnam, and
Thailand, the APCTP has grown sustainably, playing leading roles such as training emerging
workforce based on Korea’s expertise.
Third, in addition to scientists and engineers who were in charge of leading roles, professional
accountability of secretary general and staffs of the administration bureau functioned as
important roles in the development of the APCTP. The role of the APCTP includes a supporting
activity with understanding research administration, school administration, and international
cooperation. Both the secretary general, who manages APCTP’s activities like a responsible
prime minister, and staffs of the APCTP played the following important roles. Even though the
APCTP is located within Pohang University of Science and Technology (POSTECH), it
maintains independence and completes ‘Pohang System’ through cooperation with universities

and nearby Pohang Accelerator Laboratory (PAL).
3.4 Political accountability
First, let’s examine the hosting of the APCTP. The APCTP was established with the desire of
counteracting absence of world-class theoretical physics research institute in Asia-Pacific
region, conducting world-class research, and cultivating competent human resources through
international cooperation among 10 countries including Korea, China, and Japan. In addition,
it was established in Korea because China wanted to check Japan’s sole lead, Australia has a
geographical disadvantage, and Vietnam and the Philippines, which consider Korea as a role
model, supported actively. The APCTP was located in Seoul when established, but the crisis of
leadership caused it to move from Seoul to inside of POSTECH through open invitation for a
new place. Compared to Seoul and Daejeon, Pohang is similar to the case of International
Centre for Theoretical Physics (ICTP), which is located in Trieste, Italy. In addition,
Gyeongsangbuk-do and Pohang-si’s promise of active support caused favorable results.
Second, let’s examine political support from a national ultimate decision maker. President Kim
Young-sam’ commitment caused the APCTP to secure official support when established. In the
Lee Myung-bak government, one of the main science and technology policy was that basic
research occupied 50 percent of R&D budget and establishment of Institute for Basic Science
and installation of heavy ion accelerator were progressed. The Park Geun-hye government set
up Basic Research Promotion Master Plan (’13~’17)’ and made clear that they will strengthen
support for promising new researchers of basic research and revitalize international cooperation.
The APCTP will be able to exploit such will to promote basic research for strengthening its
status.
Third, let’s look at political accountability in the level of National Assembly. In National
Assembly, Education and Science Technology Committee’s review report on ‘Agenda of 2010
Settlement of Accounts and Approval for Reserve Fund Expenditure’ said that since the APCTP
program is similar to another program transferred into the general accounts in 2010, it is
necessary to examine whether to transfer the APCTP program into the general accounts(’11.
8.). In 2013, through a relevant permanent committee, Science, ICT, Future Planning,
Broadcasting, and Communications Committee’s resolution(’13.12.10.), the agenda was
submitted to Special Committee on Budget and Accounts, but MOSF, a budget department, did
not accept the transference. For the transference, there is a need to actively assert that they
should screen programs and support intensively the program in accord with fund’s purpose,
highlighting that S&T promotion Fund is deteriorating, and transfer programs which do mainly
aim science and technology promotion including the APCTP into the general budget account
in cooperation with amicable politicians.
Forth, let’s examine political accountability regarding local government or local politicians.
The APCTP is funded directly from Pohang-si and Gyeongsangbuk-do and it does not seem to
have any problem with increasing budget because of it regional characteristics as a political
support base of both President Lee Myung-bak and Park Geun-hye. A wise role of local
politicians is important to develop the APCTP since spread of awareness that the APCTP is a
local program tends to make central government’s interest distracted.
Finally, in the level of an international organization, for agenda-setting to be an APEC endorsed
specialized institute, a process securing understanding and cooperation of other member
countries is more important that an official procedure. Consequently, to draw support and

participation of APEC member countries and neighboring countries, it is necessary to make the
best use of APEC’s official project. In addition, MSIP’s practical cooperation is required in this
process.

V. Conclusion
As reviewed in this paper, diverse accountabilities around research environment as well as
research capacity, enhancement of international status, contribution to regional society should
be responded in order to develop the APCTP. A case in this research, the APCTP, has achieved
the goal of the program, responding properly to many problems in a managerial and
institutional level. In the managerial level, efficiency of the program was enhanced by
simplifying the complicated program and in the institutional level, a long-term role of the
secretary general, who exerts real authority, was foundations for a sustainable development.
Even though enhancement of its status was limited by the lack of legal support, voluntary
participation and endeavor, because the APCTP was established in a bottom-up approach, made
good performance as a research platform considering its budget. In addition, the Lee Myungbak government and the Park Geun-hye government’s strong will for basic research and support
from local government will play a positive role in development of the APCTP as an
international research institute and it is expected to be real help for enhancement of
international status for the future.
Specifically, we can make the following conclusion from summarizing institutional
accountability of the APCTP. Active support and cooperation of local governments have a
positive influence on lasting the program. However, because a relevant ministry of the APCTP,
MOST’s status was weakened during the last government, active support was not given.
Moreover, a budget ministry’s lack of understanding and interest about the program caused a
lot of difficulties. In the field of theoretical physics, trust in professionals’ capability, which is
based on the high level of expertise, and professional vocation should be fully used, but
minimum regulation should be applied so that efficiency of policies can be enhanced. Thus,
legal accountability is crucial in this field. However, the APCTP has been operated by
internationally prestige scientists and vocation of both secretary generals and staffs of
administration bureau, but it lacked legal accountability backing them. Fortunately, the APCTP
realized such circumstance and is actively promoting endorsement as an international
specialized organization. It is required to draw relevant ministry’s support in addition to
restoration of relevant ministry's power in government. In addition to endorsement for
international specialized organization, transference of its budget into the general account is
preponderantly being carried. It seems to need endeavor to secure separate budget to support
the APCTP rather than oscillating between fund and the general account. Regarding political
accountability, political circles strongly support the APCTP on the surface, but practical
achievements are not accomplished. It is necessary to draw practical effects from political
support of central and local governments.
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Abstract
The goal of this study is to examine the effects of capitalized and expensed R&D investment on
the growth and productivity of the firms in competitive environment. Competitive environment
is operationalized as the intensity of existing rivalry within an industry and barriers to market
entry. Synthetically, the effect of R&D investment on firm performance is tested by considering
competitive environment using a sample of KOSPI and KOSDAQ-listed firms. Binomial
logistic regression was used for empirical analysis. The key findings of this study are as follows.
Firstly, capitalized and expensed R&D investment have a mixed effect on firm's growth and
profitability. R&D investment of the year 2012 has a negative effect on firm performance of the
same year. After extending the time frame and considering odds ratio, both capitalized and
expensed R&D investment have significantly positive effects on firm performance.
Secondly, R&D investment is found to be an important factor for the enhancement of
profitability when the intensity of existing rivalry is low and barriers to market entry is high. In
contrast, high intensity of existing rivalry and low barriers to market entry lead us to observe the

role of R&D investment in enhancing the growth of the firms. Our results may be applied to
formulate R&D investment strategies contingent on firms’ competitive environment.
This study investigated the impact of R&D investment on firms’ profitability and growth which
is contingent on competitive environment. The measurement of competitive environment may
also be replicated in future studies.
Key words: Competitive environment, Capitalized R&D expenditures, Expensed R&D
expenditures, Growth, Profitability

SOItmC & KCWS 2015

June 14 ~ 18, DGIST, Daegu, Korea

June 17 (Wednesday)
R# : 204 Auditorium

Keynote Speech

Fumio Kodama (University of Tokyo, Japan)
Presentation Theme: “Corporate and Public Policies for Open Innovation:
Demand Articulation in the Open-Innovation Paradigm”
Blanca C. Garcia (Northern Borderlands Research College, Mexico)
Presentation Theme: “Knowledge Cities Benchmarking: The case of Daegu,
Korea”
Venni V. Krishna (Jawaharlal Nehru University, India)
Presentation Theme: “Globalization of R&D and Open Innovation: Linkages of
Foreign R&D centers in India
KongRae Lee (DGIST, Korea)
Presentation: “Sectoral differences in convergence innovation: implications
for open innovation ”

Corporate and Public Policies for Open Innovation:
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Abstract
In the marketing literatures, “articulation of demand” is quoted as an important competency of
market-driving firms. In this paper, therefore, I will demonstrate how the concept of “demand
articulation” was effective in formulating corporate policies for technology and market
development, and also in government policies for accelerating the commercialization process of
emerging technologies, including. a historical case in the area of the U.S. defense policy that had
induced the emergence of the Integrated Circuits technologies.
Secondly, in order to comprehend empirically what really means “demand articulation,” i.e.,
how “market-driving” is different from “market-driven,” we will go to a quantitative analysis of
market growth paths in three different kinds of product categories. Finally, we will go to the
arguments of “business model” creation, which will bring the concept of “demand articulation”
into a reality under an emerging business environment of open innovation.
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Abstract
One of the difficulties in creating and sustaining knowledge cities is the lack of benchmarks to
identify those cities and regions that are generating knowledge-driven initiatives, triggering
development and collective value. One of such benchmarks is the value-based Generic Urban
Capitals System (GUCS) taxonomy. The rigorous application of GUCS to cities in European,
Asian, North and Latin American contexts has already yielded its initial fruits, providing a
deeper perspective for different urban communities through the MAKCi (Most Admired
Knowledge City) application of GUCS. In this paper, we are aiming to introduce the MAKCi
Framework as an integrative system of capital analysis for the case of the Daegu city-region and
its journey into developing its knowledge capitals. Depicted as the "Apple City" for its high
quality apple production, Daegu is also known as a "Textile City" evoking its traditional core
industry, and currently focusing on fostering its fashion and high-tech industries. Through
Knowledge City capital system taxonomy (MAKCi), some of Daegu’s intriguing systems of
knowing are expected to emerge as a comprehensive regional meta-system articulated by the
extensive knowledge-creating initiatives already in place in this Korean city, bearing the flag of
knowledge-based development schemes.
Key words – Knowledge-City Capitals System, Social/Relational Capital, Social Norms,
Borderland Knowledge Cities. Innovation Clusters, Networks, Creative Class, Brokers
Conference Theme – Open Innovation, Knowledge City & Creative Economy
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Abstract
In the new form of Globalization of R&D, Multinational (MNEs) firms have established their
R&D units in emerging Asian countries, particularly in India and China. This trend causes a
major concern for both home and host countries’ perspectives. Generally firms choose to locate
their R&D units in their country of origin and rarely go with their crucial R&D in the offshore
location. However, in the recent years these trends of offshoring of R&D by MNEs are mainly
because of emerging markets in developing countries. Beside this sourcing knowledge from
globally dispersed knowledge hubs is also one of the major motives. In these foreign R&C
centers, firms very occasionally work in isolation to build their assets, but they work association
with the other actors of the host economy. This study has investigated the linkage patterns of
foreign firms in India from an in-house developed database. The ICT sector has taken to
investigate the linkages of foreign firms with the Indian entities. The study observed that most
of the foreign firms are collaborating with the other foreign firms located in India. Firms are
strongly attached with their parent unit or subsidiaries located in the other global locations.
Indian firms are more preferable entity then the university or government research institutes.
Foreign firms’ embededness with the local innovation system is only by linking with the local
firms. Also, most of the collaboration happens in peripheral (joint development) rather than core
domain (joint R&D). Industry-academia linkages are weak in India. Many of the firms are going
for ‘Open Innovation’ mode to build up their assets in India. Although, India has very strong
government research laboratories, these are not playing important role in collaborating with the
foreign entities. From the policy perspective, Industry academia linkages needs to be strengthen.
Keywords: Globalization of R&D, Linkages, Foreign R&D, Multinational, Open Innovation
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Abstract
Convergence innovation becomes a prevailing phenomenon in the modern innovation of the
manufacturing industry as IT technologies began to be applied to vast areas of conventional
technologies. This paper aims to measure the degree of convergence innovation and their trends
at the industry level. The data set used is composed of 12 years in longitude and five industry
types with 39 sub-industry sectors and comparisons of four countries having patent applications
in the US: Japan, Korea, Taiwan and China. This paper measured intra-industry convergence
and inter-industry convergence in the case of the Korean industries and made a convergence
innovation matrix based on the results of the analysis. We hope that this study will provide a
clue to exploring further the structure of convergence innovation at the meso and macro level.
Innovation studies that focused on convergence innovation need to deepen their framework
toward various perspectives in the future. Research performances achieved by open innovation
studies and their research framework might provide many insights into the exploration and
exploitation of future convergence innovation studies.
Keywords: convergence innovation, open innovation, inter-industry convergence, intra-industry
convergence, convergence innovation matrix
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Abstract
In the new form of Globalization of R&D, Multinational (MNEs) firms have established their
R&D units in emerging Asian countries, particularly in India and China. This trend causes a
major concern for both home and host countries’ perspectives. Generally firms choose to locate
their R&D units in their country of origin and rarely go with their crucial R&D in the offshore
location. However, in the recent years these trends of offshoring of R&D by MNEs are mainly
because of emerging markets in developing countries. Beside this sourcing knowledge from
globally dispersed knowledge hubs is also one of the major motives. In these foreign R&C
centers, firms very occasionally work in isolation to build their assets, but they work association
with the other actors of the host economy. This study has investigated the linkage patterns of
foreign firms in India from an in-house developed database. The ICT sector has taken to
investigate the linkages of foreign firms with the Indian entities. The study observed that most
of the foreign firms are collaborating with the other foreign firms located in India. Firms are
strongly attached with their parent unit or subsidiaries located in the other global locations.
Indian firms are more preferable entity then the university or government research institutes.
Foreign firms’ embededness with the local innovation system is only by linking with the local
firms. Also, most of the collaboration happens in peripheral (joint development) rather than core
domain (joint R&D). Industry-academia linkages are weak in India. Many of the firms are going
for ‘Open Innovation’ mode to build up their assets in India. Although, India has very strong
government research laboratories, these are not playing important role in collaborating with the
foreign entities. From the policy perspective, Industry academia linkages needs to be strengthen.
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Abstract
While open innovation has become a popular strategy for enhancing innovation in firms, open
innovation in the context of entrepreneurship is not yet well understood. This research focuses
on the role of entrepreneurship in the open innovation process and its impacts on innovation
performance. Our primary research question is: What are the impacts of entrepreneurship, open
innovation and their synergy effects onto innovation performance, especially onto Korean IT
SMEs? A survey was conducted about entrepreneurship, open innovation, business models and
sales, and innovation performance for approximately 400 Korean SMEs in the Information
Technology sector. Regression results are presented and discussed.

The early version of this research was presented in 11th ASIALICS International Conference. The Authors have
more improved and revised the article with the response and comment from the ASIALICS Conference.
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Abstract
A knowledge paradigm based on free inflows and outflows is open innovation. In open
innovation, open flows of new knowledge create paradoxes in certain firms or organizations.
These paradoxes lead to new creativity, which results in innovation. Inflows of new knowledge
and ideas boost diversity and promote collisions among ideas eventually bringing about creative
innovation at a new level.
The aim of this study was to explore the ideological foundation of open innovation strategies
and the open business model, which are appearing as new industrial paradigms based on
information technology (IT).
First, we examined the ideological foundation of Deleuze, Whitehead, and Popper. Next, we
scrutinized Taoism to discover concrete bases for open innovation. Taoism completely coincides
with the logical basis of open innovation as such. The theory “the supreme good is like water ”
of Taoism means to vacate oneself and fill the space with others to create paradoxes thereby
filling oneself with a more creative method. Taoism provides a way to present paradoxes

through the idea of vacating and opening in order to reach a creative stage of leaving nature as it
is.
Key words: open innovation, “the supreme good is like water ”, paradox, Taoism, open
business model
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Abstract
User innovation is a new economic paradigm that is able to create a new engine for social and
economic development. Furthermore, many users are not limited to their role as a user but
evolve to business starters, thus becoming user entrepreneurs. This study aimed to reveal the
important factors of successful user entrepreneurship by closely investigating two Korean
successful user entrepreneurship cases. Based on the findings, the importance of an
entrepreneur’s caliber and networking ability was found. An entrepreneur’s innovation ability
from expert knowledge and great familiarity and experience with the business as a user coupled
with strong will to entrepreneurship was the most important success factor at the early stage. In
further developing the user innovation technologically and commercially, the most important
factor was an entrepreneur’s networking ability that can give access to complementary assets for
successful development and commercialization. With this, the innovation community, composed
of related users and producers, has played a crucial role in the successful entrepreneurial process.
KEY WORDS: User Innovation, User Entrepreneurship, Innovation Community, User-based
Entrepreneurial Innovation, Open Innovation, User-based Open Innovation, User Network
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Abstract
Research Goal: This paper wants to analyze the dynamics of platform business models.
Research Question: What kinds of factors and structures give effects to the dynamics of
platform business models? , How about the dynamics of platform business models in Appstore
and hotel booking industries?
Research target: This research analyzes 2 firms such as Google Android store, and Apple
Appstore in Appstore platform business model industry and 2 firms such as Hotels.com and
Booking.com in hotel booking platform business model industry.
Research Methods: This study used interview methods, brainstorming, literature reviews, and
simulation methods all together. Based on interview and literature review, simulation models
were developed. The simulation models were fascinated by brainstorming and interviews, and
received validation. The additional simulations were introduced to select future strategies for
firms in weak situation, and these were received validation by comparing with interview results
and literature reviews.
Research Results: First, Platform business models have three category factors such as: supplier
open innovation platform, customer open business model platform, and characters of belonging
industries. Second, according to the openness of platform between firms in the same industry, or
industries, dynamics of platform business models are different each other.

Implication: According to our simulation, Google android market could follow up Apple
Appstore market if it would close its customer business model platform. But, Hotels.com would
survive longer than now as winner at competing with Booking.com if it opens up customer
business model platform fully like Booking.com.
Additional Research goal: Our research boundary is restricted in Korea Market. Next, we have
to expand the boundary to world market, and research global factors to fascinate our simulation
models.
Keyword: Platform Business model, open innovation, open business model, system dynamics
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Abstract
In the previous paper, we build up the interaction model between direct and autonomous
learning (IMBDAL) from the human cognitive process in closed and open innovation condition.
This process is different from the general machine learning processes where agents use data to
create direct knowledge to maximize their utilities by predefined inference techniques. Whereas
autonomous learning (AL) produces lots of indirect knowledge, say hypotheses, from
recombining and extending the knowledge of direct learning (DL). These hypotheses are
converted to confirmed knowledge or discarded as agents are getting more data by interacting
with their environments. This paper examines this indirect learning model and its usefulness.
Key words: autonomous learning, open innovation, machine learning
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ABSTRACT
In this paper, we construct the patent network based on the citing-cited relations between
patents and analyze the properties of patent network from January 1976 to December 2005.
We find that the quantities to understand the patent network in terms of complex network
approach change over time. In particular, the average shortest path length and betweenness
centrality shows a positive relation with time, whereas the average closed centrality
decreases.
Keywords: Patent, complex network, technology innovation

1. Introduction
Patent has been an inseparable factor to individual companies in competitive
environment like these days. Innovative knowledge that the company had been
developed determines its future economic growth and prosperity. (Saviotti et al. 2003,
2005; Saviotti 2005). In other words, the sustainability of company can be threatened
without patent that protects the property of intelligent knowledge. For example, there
was a patent legal controversy between Apple and Samsung galaxy because of the
infringement of patent in smart phone technology. Indeed, it makes the fluctuation of
each stock price according to the progress of legal battle.
Patent is cohesion of novel knowledge. Knowledge can be transmitted to others and
expanded (Nonaka et al. 1995). Likewise, the development of patent is possible through
the citation each other. When the patent applicants claim the patentability of their
inventions, they have to list related patents of which they consider. And patent
examiners look for the most closely related patents in an attempt to evaluate the
eligibility of achieving patent. When it is decided, the previous patent chosen is cited by
the new patent. In previous literature, Patent citation data was used to analyze the
relationship between innovation and the patent system. (Narin 1994; Milman 1994;
Meyer 2001; Kostoff and Schaller 2001; Debackere et al. 2002; Murray 2002; Verbeek et
al. 2002) Furthermore, it was also used to examine knowledge flows and spillovers
(Duguet and MacGarvie 2005; Strumsky et al. 2005; Fleming et al. 2006; Sorenson et al.
2006). From these studies, it can be concluded that vigorous citing-cited patent
activities will form very intricate network structure, and it will be a critical source of
emerging of a new patent. In this regard, it needs to investigate the network structure of
patent citation network and its properties, and found out the desirable direction of
development of it.
The main objective of this study is applying complex network methodologies to patent
citation network of United States and examining its network properties. Complex
network methods has gained lots of attentions and adopted to many other fields that
composed of interconnections among agents such as SNS network and channel of
epidemic diffusion. In this paper, the U.S patent citation network is comprised of cited
patent and citing one. A patent is a node in the network and the links between nodes are
citations between them. Erdi et al. (2012) used the network methodology and examined
the clusters of patent and gave a prediction about temporal changes of structure of the
clusters. Moreover, Hung et al. (2010) regarded the citation network as a 'small world'
and investigate the network properties with statistical approaches.
This paper contributes to the literature as follows. First, we propose an alternative
method to construct the patent network according to citing-cited relations.
This paper is organized as follows: Section 2 briefly describes the data used. Section 3
presents a novel method proposed in this paper. Section 4 presents the empirical results
of the patent network properties in terms of the complex network approach. Finally,
Section 5 concludes the paper.

2. DATA
We use patent data NBER Patent Data Project provides1. The data contains information of
patents registered from 1976 to 2005 in US Patent office.
1

NBER Patent Data Project , https://sites.google.com/site/patentdataproject/Home

We summarize statistics of patent data we used in Table 1. All patents are classified into 6 HJT
categories such as Chemical, Computers and Communications, Drugs and Medical, Electrical and
Electronic, Mechanical, and Others. Each HJT category is classified into HJT sub-category.
The total count of patent is 4,855,968. All cited citation count is 35,623,107. And average
number of cited citation per patent is 7.72. Total number of intra cited citations per patent and
average number of self-citations per patent are 21,842,492 and 5.91, respectively.

3. Methods
3.1 Generating Citing-Cited network
We generate citing-cited network of patent. Node indicates patent. We classify patent networks
into citing and cited network. When one patent cites other patent in citing network, link between
these patents are generated. In the same manner, when one patent is cited by other patents in
cited network, these patents are connected by link each other.
To investigate the non-trivial properties between patents that shares common patent, we
measure the similarity between citing and cited network.
We define similarity between two patents

Pi citing and Pjciting in citing network, sijciting .

sijciting = s(Pi citing , Pjciting ) = 2

N P citing ÇPciting
i

N Pciting + N Pciting
i

where

N P citing , N P citing ,
i

Pjciting ,

j

and both

citing
= 0,
ij

s

Using

N Pciting ÇPciting
i

j

denote the number of nodes connected with

i

Pi citing ,

Pi citing and Pjciting , respectively. sijciting is normalized by 1 and has value

between 0 and 1. The

sijciting =1,

and

j

sijciting is larger, the similarity between Pi citing

and

Pjciting

is bigger. When

two patents are connected by the same patents in citing network. Otherwise, when
there is no common link shared by two patents

sijciting , we define binary closeness between Pi citing

Pi citing and Pjciting .
and

Pjciting , d binary
.
ij

d binary
= 1, if sij ³ q
ij
= 0, otherwise
q denotes threshold value to connect between Pi citing and Pjciting using binary closeness.
3.2 Measuring properties of network.
3.2.1 Degree
Degree of a node i is the number of links connected with i. Degree provide the strength of
connectivity of node. The degree distribution of network shows intrinsic property of network.
Particularly, in scale-free network, degree distribution follows power-law distribution
( P(x) ~ x -a ) and there exists large degree component called “hub”( Baraba ́si and Albert
(1999) ). Generally, hub has a role of spreading information in network and scale-free network is
vulnerable when hub is attacked.
3.2.2 Clustering Coefficient
Clustering coefficient measures the fraction of a heightened number of triangles in the
network. In social network, triangle means the triple of nodes connected by friend and friend of
friend. This clustering coefficient C for undirected network is quantified by (Watts and Strogatz
(1998)):

C=

1
å Ci
n i

Ci =
where

number of triangles connected to node i
number of triples centered on node i

Ci and n denote the clustering coefficient of node i and the size of network, respectively.

The clustering coefficient C of network is calculated by the average value of clustering coefficient
of all nodes.
Clustering coefficient measures the degree of density of ties between nodes. Particularly, in
social network, high clustering coefficient implies that there exists high density of ties between
persons.
3.2.3 Shortest Path Length
The shortest path length between two nodes means that geodesic distance between these nodes.
Shortest path length of network is the average value of shortest path of all pairs of nodes in
network. The shortest path length l for undirected network is given by the expression:

l=
where

1
å dij
n(n +1) / 2 i³ j

d ij denotes the shortest path length or geodesic distance between node i and j.

Shortest path length measures the distance of spreading information in network. The shortest
path is shorter, the distance of spreading information is shorter.
3.2.4 Betweenness centrality
Betweenness centrality is one kind of indicator of a node’s centrality in a network. It is
calculated by the number of geodesic paths of all each nodes between other nodes pass through
each node (Freeman (1977)). Betweenness centrality of network is measured by the average
value of betweenness centrality of all nodes.
Betweenness centrality of a node i is expressed by the formula:

s jt (i)
j¹i¹t s jt

BC(i) = å

where s jt denotes the total number of shortest path from j and t and

s jt (i) denotes

the

number of shortest paths that run through i.
A node with high betweenness centrality has a large influence on the transfer information
through the network. In particular, betweenness centrality of hubs is measured largely in
network.
3.2.5 Closeness centrality
Closeness centrality or Harmonic centrality is another indicator of a node’s centrality in a
network. It is calculated by the average of inverse of shortest path length of all pairs of nodes in
network ( Rochat (2009) ). Closeness centrality measures how to close the distance between all
pairs of nodes in network. Closeness centrality is given by the expression:

CC =
where

1
dij-1
å
n(n +1) / 2 i³ j

dij-1 is the inverse of shortest path length between node i and j.

4. Results
We propose an alternative method to construct the patent network by using citing-cited
relationship between patents. First we analyze the basic statistics of patents according to the 37
technologies and reported in Table 1.

We investigate the properties of patent networks in terms of the complex network approach,
including the degree, shortest path length, clustering coefficient, closed centrality, and
betweenness centrality, respectively. Fig. 1 and 2 shows the average degree value and average
clustering coefficient for the network between citing patents. In Fig. 1 and 2, the average degree
value and average clustering coefficient have a peak point at 1978 and shows an increasing
behavior from 1986 to 2001.

Figure 1 shows an average degree value over time.

Figure 2 shows an average clustering coefficient over time.

Figure 3 shows an average betweenness centrality over time

Figure 4 shows an average shortest path length over time
Fig. 3 and 4 shows the average betweenness centrality and shortest path length for the network
between citing patents. In Fig. 3 and 4, both quantities have an increasing pattern over time.
Based on this results, we assert that the similarity between citing patents with respective to the
cited patents had weakened. In other words, recently the new patents are connected by diverse
cited patent.
degree value and average betweenness coefficient for the network between citing patents. In Fig.
1 and 2, the average degree value and average clustering coefficient have a peak point at 1978
and shows an increasing behavior from 1986 to 2001.

Figure 5 shows an average closed centrality over time
In Fig. 5 the average closed centrality shows a negative behavior compared to the averaged
shortest path length and betweenness centrality.

5. Conclusion
In this paper, we investigated the properties of patent network based on the citing-cited
relationship. We utilized the complex network approach, including degree, clustering coefficient,
shortest path length, betweenness centrality, and closed centrality to quantify the properties of
patent networks. We find that all quantities changes over time. Especially, the average
betweenness centrality and shortest path length increase, whereas the average closed centrality
decrease over time.
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HJT
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HJT
Sub
category

1

11

Agriculture, Food, Textiles

35,402

0.73

166,072

4.69

1
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Coatings

72,688

1.50

566,077

7.79

1

13

1

14

1

15

1

19

Category name

Chemical

Sub category name

21

2
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Cited
citation
per_patent

Intra citation
rate

Citing to
Cited
citation
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78971

0.48

0.93

3.43

187668

0.33

0.95

4.47

Intra cited
citations
per-patent

Selfcitations
per patent

Gas

17,873

0.37

162,539

9.09

89339

0.55

1.02
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165,634

3.41

735,765

4.44

279614

0.38
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2.73

Resins

185,820

3.83

1,300,537

7.00
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0.53
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4.93

Misc Chemical

Computers and
Communications

Frequency

Cited
citation
count

Organic Compounds

470,612

9.69

3,425,375

7.28

2080717

0.61

0.97

5.09

948,029

19.52

6,356,365

6.72

3,410,112

0.54

0.93

4.59

Communications

278,637

5.74

2,642,073

9.48

1809533

0.68

0.97

8.05

Computer Hardware and Software

220,601

4.54

2,076,514

9.41

1189280

0.57

1.14

7.88

Total or average by 1-digit tech category
2

Patent
count

2

23

Computer Peripherals

96,233
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9.33

501042

0.56

1.08

7.27

2
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Information Storage
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7.62
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Unknown
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0.60

383,845
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145336
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1.06

11.62

3
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3
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3
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3
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Total or average by 1-digit tech category

Drugs and Medical

746,015

15.36

7,103,357

10.12

4,322,239

0.61

1.04

8.49

Drugs

429,536

8.85

2,286,368

5.32

1768359

0.77

1.13

4.27

Surgery & Med Inst.

119,746

2.47

1,919,444

16.03

1474469

0.77

0.98

13.52

Biotechnology

21,336

0.44

61,189

2.87

45853

0.75

1.21

2.68

Misc Drugs & Med

28,847

0.59

338,080

11.72

210212

0.62

1.05

9.82

599,465

12.34

4,605,081

8.98

3,498,893

0.76

1.09

7.58

139,953

2.88

903,843

6.46

515150

0.57

0.92

4.89

Electrical Lighting

74,361

1.53

502,344

6.76

316389

0.63

0.94

5.12

Measuring & Testing

134,106

2.76

942,120

7.03

517053

0.55

1.01

4.66

Total or average by 1-digit tech category
4

41

Electrical Devices

4
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4
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4
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Nuclear & X-rays

61,487

1.27

444,255

7.23

208455

0.47
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4.75

4
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Power Systems

158,493

3.26

1,260,116
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733485
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5.87

Electical and
Electronic

4
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Semiconductor Devices

195,922

4.03

1,629,813
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1250607
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4
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Misc Elec

126,009

2.59

987,681

7.84

506530

0.51
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4.75

5
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5
5
5
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5
5

Total or average by 1-digit tech category

890,331

18.33

6,670,172

7.37

4,047,669

0.61

0.96

5.29

Mechanical Mat. Proc & Handling

196,317

4.04

1,254,806

6.39

691194

0.55

0.98

4.06

52

Metal Working

117,390

2.42

643,259

5.48

310301

0.48

1.00

3.18

53

Motors, Engines & Parts

151,712

3.12

880,414

5.80

597954

0.68

0.96

4.47

Optics

78,461

1.62

552,244

7.04

325388

0.59

1.14

4.32

55

Transportation

110,428

2.27

703,221

6.37

475837

0.68

0.98

4.90

59

Misc Mechanical

177,752

3.66

1,137,887

6.40

642704

0.56

0.97

4.42

832,060

17.13

5,171,831

6.25

3,043,378

0.59

1.01

4.23

Mechanical

Total or average by 1-digit tech category
6

61

Agriculture, Husbandry, Food

82,851

1.71

531,618

6.42

372545

0.70

1.04

5.03

6

62

Amusement Devices

41,503

0.85

325,755

7.85

247097

0.76

1.00

6.49

6

63

Apparel & Textile

63,440

1.31

362,344

5.71

253647

0.70

0.97

4.62

6

64

Earth Working & Wells

56,188

1.16

497,121

8.85

404521

0.81

1.18

7.65

6

65

Furniture, House Fixtures

75,108

1.55

491,326

6.54

333573

0.68

0.99

5.35

6

66

Heating

46,525

0.96

279,608

6.01

159742

0.57

0.90

4.19

6

67

Pipes & Joints

31,497

0.65

205,418

6.52

99862

0.49

0.90

4.57

6

68

Receptacles

71,239

1.47

541,901

7.61

318385

0.59

0.93

5.81

6

69

Others

Misc Others
Total or average by 1-digit tech category
Grand Total or Average

371,717

7.65

2,481,120

6.67

1330829

0.54

1.00

4.13

840,068

17.30

5,716,211

6.91

3,520,201

0.65

0.99

5.32

4,855,968

100

35,623,017

7.72

21,842,492

0.62

1.00

5.91

Table 1. Statistics of patent data
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Sectoral differences in convergence innovation: implications
for open innovation
Lee, Kong-rae*1and Kim, Guktae**
*Management of Innovation Program, DGIST, Korea
*Department of Management, Kyungpook University, Korea

Abstract
Convergence innovation becomes a prevailing phenomenon in the modern innovation of the
manufacturing industry as IT technologies began to be applied to vast areas of conventional
technologies. This paper aims to measure the degree of convergence innovation and their trends
at the industry level. The data set used is composed of 12 years in longitude and five industry
types with 39 sub-industry sectors and comparisons of four countries having patent applications
in the US: Japan, Korea, Taiwan and China. This paper measured intra-industry convergence
and inter-industry convergence in the case of the Korean industries and made a convergence
innovation matrix based on the results of the analysis. We hope that this study will provide a
clue to exploring further the structure of convergence innovation at the meso and macro level.
Innovation studies that focused on convergence innovation need to deepen their framework
toward various perspectives in the future. Research performances achieved by open innovation
studies and their research framework might provide many insights into the exploration and
exploitation of future convergence innovation studies.
Keywords: convergence innovation, open innovation, inter-industry convergence, intra-industry
convergence, convergence innovation matrix

Healthcare IT growth strategies for Daegu
JinWoo Lim (DGIST)

Abstract

The Study for Network Structure between intellectuals and
urban innovation
Hee Dae Kim(DIP), Chang Yong Mun(Daejeon Metropolitan City), Duk Hee Lee (KAIST)

Abstraction
Due to the late capitalist industry and ICT -based convergence it has accelerated this global
competition. Accordingly, the inter-city competitiveness was more important than competition
between countries. City failed to adapt to changes in the global era, failed to have the urban
competitiveness. To become sustainable city, it is required to have creativity and dynamism
within each individual city.
There are some measures of the dynamism and creativity cities. R.Florida suggested three
factors in his book <The Creative Class>; Technology, Talent, and Tolerance. Also, H.S.Lee
said five factors to be creative city; Variety, Innovative Identity, Talent, Activity, Livability &
Leadership. To simplify these measurements Index furthermore, It can be summarized into three
factors; change-making culture (Beyond the path-dependency) Human Resource (Innovative
People) and the Vision from the future (Vision Provider).
The lack of these factors result in the bottom of the corresponding local budgets matched to the
Government Insufficient budget is prepared through issued municipal bonds The city under this
vicious circle goes to a moratorium.
To avoid this phenomenon and be sustainable city, there should be done a completely different
approach to previous policies. In other words, rather than going to create the future, the police
have to establish to be drawn from the future. Urban design to be attracted from future can see
current problems more clearly. Then, the things to go and what to cut current will be revealed.
Through functional design through a multi-party participation and urban design of the
retroactive manner from the future, the city can be transformed into a sustainable one.

The Case of R&D Intermediate Organizations in Daegu
Technopark
YoHan Kim & Hyojin Kwon
(Daegu Technopark)

Abstraction
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Knowledge Cities Benchmarking: The case of Daegu , Korea.
Blanca C. Garcia*
Assistant Professor in Development Policy
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Post Code: 64700
blancagnava@gmail.com; bgarcia@colef.mx

Keynote Abstract for KCWS 2015
One of the difficulties in creating and sustaining knowledge cities is the lack of benchmarks to
identify those cities and regions that are generating knowledge-driven initiatives, triggering
development and collective value. One of such benchmarks is the value-based Generic Urban
Capitals System (GUCS) taxonomy. The rigorous application of GUCS to cities in European,
Asian, North and Latin American contexts has already yielded its initial fruits, providing a
deeper perspective for different urban communities through the MAKCi (Most Admired
Knowledge City) application of GUCS. In this paper, we are aiming to introduce the MAKCi
Framework as an integrative system of capital analysis for the case of the Daegu city-region and
its journey into developing its knowledge capitals. Depicted as the "Apple City" for its high
quality apple production, Daegu is also known as a "Textile City" evoking its traditional core
industry, and currently focusing on fostering its fashion and high-tech industries. Through
Knowledge City capital system taxonomy (MAKCi), some of Daegu’s intriguing systems of
knowing are expected to emerge as a comprehensive regional meta-system articulated by the
extensive knowledge-creating initiatives already in place in this Korean city, bearing the flag of
knowledge-based development schemes.
Key words – Knowledge-City Capitals System, Social/Relational Capital, Social Norms,
Borderland Knowledge Cities. Innovation Clusters, Networks, Creative Class, Brokers
Conference Theme – Open Innovation, Knowledge City & Creative Economy
Sub-themes – Knowledge-based Development

What Knowledge Activities Promote Creativity?
Kwangho Jung
(Seoul National University)
Seung-Hee Lee
(Southern Illinois University)
Jane Workman
(Southern Illinois University)

Abstract
Various types of knowledge generating activities induce creativity. However, little empirical
research explored a positive link between knowledge activities and creativity. This study
explores knowledge activities promote creativity. Knowledge activities include reading books,
writing email, reading newspapers, searching internets, and watching TV. We use three types of
creativity: (1) a propensity to pursue uniqueness, (2) a propensity to nurture imaginativeness,
and (3) a propensity to propose and accept new things. We use a web based on-line survey
(Gallup Korea) conducted with South Korean citizens from January 15th to 30th, 2013. We
found reading books and newspapers and searching internet significantly increase creativity, but
watching TV not. This suggests watching TV is not useful to promote the degree of creativity.
Further research is required to not only why watching TV has no impact on creativity but also
why and how reading books and newspapers stimulate creativity.
Keywords: Creativity, Knowledge activities, Literacy

Determinants of RFID adoption:
A quantitative meta-analysis

Sabinne Lee (Seoul National University) 1
Kwangho Jung (Seoul National University) 2

------------------------------------<Abstract>--------------------------------------In this study, we are trying to figure out factors that determine RFID adoption by doing quantitative
meta-analysis by calculating effect size of factors that Roger suggested in his innovation diffusion
theory. To do this, we tried to measure what Roger suggested again and then extend it. Also we tried to
suggest future direction for future researchers. Specifically we tried to compare mean effect size of
technological, organizational, and environmental factors. And then we did SUR analysis and metaregression analysis using Fisher’s standardized effect score. In mean effect size analysis, technological
factor was the most powerful factor that affect RFID adoption among Roger’s innovation diffusion
factors. But when we added region standard, environmental factor was the most influential factor
especially in South Asia. In SUR and meta-regression analysis, South Asia, ratio of IT firms and North
America showed moderating effect that moderate the relationship between innovation factors and RFID
adoption. But when meta independent variable about firm size added, IT ratio and North America
variables turned out to be insignificant, implicate that there might be some relationship between large
firm size and South Asian firms. These results not only show the power of developmentalism in
developing countries but also give us some advises that we should have various point of views when
we analyze technology diffusion.
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1. Introduction

In this study, we are trying to figure out the factors that determine the adoption of RFID
technology by doing quantitative meta-analysis. Specifically we have tried to do two kinds of
quantitative meta-analysis in this study. First of all, we did calculate mean effect size from each
previously published literatures and then compare it by innovation diffusion factors and region. Second,
we did meta-SUR analysis using Fisher’s Z score. We expect that we can check the efficiency of Roger’s
(1983) original theory and extend it simultaneously by adding variable about government through this
study. Also, we would like to suggest future direction for future studies by doing meta-SUR analysis.
To draw out necessity of this study, we have to understand the strengths that quantitative metaanalysis has. As Meyer and Sullivan (2001) pointed out, usually it is hard to estimate total amount of
effect size of independent variables because each study has different characteristics and backgrounds.
Most of the studies that deal with adoption determinants of innovative technology usually focused on
very restricted region and company so it is very hard to aggregate the total effect size. But unfortunately,
adoption of innovative technology like RFID technology is a global trend. After Wal-Mart adopt and
commercialize its implementation in 2005, not only developed countries such as United States but also
developing countries like Republic of Korea or Taiwan were trying to adopt new method of management
aggressively. So it is necessary to aggregate all the empirical result and analyze them with a broad view.
We can draw aggregated total amount of effect of adoption determinants of innovation diffusion factor
when using quantitative meta-analysis.
Besides When utilize quantitative meta analysis method in empirical study, we can figure out
not only just aggregate effects and calculate total effect size but also subdivide the effects by various
standards. In this study, we deducted mean effect size by region and by three innovation diffusion factor.
First of all, we can test the effectiveness of Roger’s original theory by calculating mean effect size of
each innovation factor. Roger and his descendants suggested three sorts of innovation diffusion factor;
technological, organizational and environmental factor. We will collect statistical values from collected
studies and convert them to standardized correlation score by three factor. By doing so, we can figure
out the most powerful innovation factor that determines adoption of brand new technology.
Also, as we mentioned above, not only developed countries but developing countries are
actively adopting innovation technology but its beginning is somewhat different from developed
countries’. Although scholars like Johnson (1987) argue that we should concentrate on the effect of
governments’ support and policy when analyzing innovative technology adoption in developing
countries based on developmentalism, Roger (1983) did not include category that represented
governments’ support in his original theory. Some of Roger’s descendants such as Ramanathan et al.

(2013), Lai et al. (2014) and Lin and Ho (2009) suggested the potential existence of governments’
support but inserting government-oriented variable in the model of technology adoption is not common
in social science field. Since we did subsidize regions into five categories; North America, South Asia,
East Asia, and Europe, we can estimate the power of developmental government especially in
developing countries. We expect this can extend Roger’s original theory and give us more specific
explanation about technology adoption that varies depending on region.
Lastly, we can draw what kinds of specific characteristics of studies can affect and moderate the
relationship between innovation factor and RFID adoption by doing meta-SUR analysis. We have coded
study characteristics such as sampling characteristics and regional characteristics as meta independent
variables and try to show how these variables significantly affect the relationship between dependent
variable (innovation factor) and independent variable (RFID adoption) from original studies. Also, we
choose SUR model, rather than multiple regression model, to reflect the effect of other dependent
variables because usually three innovation factors are correlated to each other. By doing this, we can
draw potential independent variables that future studies should deal with.

2. Literature Review

2.1. Roger’s (1983) Innovation Diffusion Theory

Roger’s (1983) innovation diffusion theory would be the most famous and powerful model that
can explain the determinants of innovation diffusion. Since Roger published Diffusion of Innovations
in 1983, lots of scholars were started to study innovation diffusion (Bradford and Florin, 2003). Based
on Roger’s original theory, scholars like Bradford and Florin (2003), O’Leary (2000), Davenport (1998)
and Wen et al (2009) set three factors as main determinant factors of innovation technology adoption.
Those factors are organizational characteristics factor, technological characteristics factor and
environmental characteristics factor. In this section, we are trying to examine how Roger and his
descenders define each factor based on Roger’s theory.

2.1.1.

Organizational factor

Branford and Florin (2003) argue that organizational characteristics factor should include

support from top manager or organization’s leader. To adopt innovative technology, decision makers
have to gain organization leader’s consent and support because usually the leaders can provide the
capability to adopt and use technology sustainably (Laughlin, 1999). Also, top manager can give fine
parts the information about brand new technology and let them know exactly about the project
(McGowan and Madey, 1998).
Another scholars like Patterson et al. (2003) concentrate on the size of the firm. According to
them, considering the size of the firm would be very important when it comes to technology adoption
because usually big size firms keep the extra capacity to discover new technology and generate the
economy of scale (Wen et al., 2009). Also, according to Grover and Goslar (1993), generally big size
companies have more strong will to adopt brand new technology because of their financial resources.
Iacovou et al. (1995) argue that organizational readiness includes financial readiness and
technological readiness. First of all, abundant budget and financial readiness are also helpful for
adopting technology more easily. As Lai et al (2014) pointed out from their study about RFID adoption
in Taiwan hospital, adoption of brand new technology can be interrupted if there is not enough financial
resources. Correlation between financial readiness and technology adoption was improved in lots of
empirical researches such as Krasnova et al. (2008).
Technological readiness like previous IT experience (Lai et al., 2014), technological knowhow
(Fazel et al., 2011) is also important factor that can affect the decision of technology adoption.
According to Schmitt and Michahelles (2009), firms with fluent IT experience or knowhow possess
better ability to evaluate and manage innovative technology.

2.1.2.

Technological factor

Technological factor is made up of four different components; appropriateness, usefulness,
convenience, and benefit. According to Schmitt and Michahellas (2009), appropriateness and
compatibility of technology is an important factor in determining technology adoption. To adopt
technology successfully, a brand new technology should be accommodated to current systems flexibly
(Janz et al., 2005).
Perceived benefit is also a very effective factor. When people perceive the benefit of technology,
the speed of adoption become faster (Roger, 1983). Scholars like Lee and Shim (2007), Sharma and
Citurs (2005) stressed the importance of perceived benefit because it is the most critical factor in RFID
adoption from their perspective.

Perceived usefulness looks little bit similar to perceived benefit in some ways, but what
perceived usefulness would like to stress is somewhat different from perceived benefit. According to
Zailani et al (2015), perceived usefulness represents individual’s perceptions about technology that
innovative methods will increase performance and efficiency. Some scholars like Wu and Wang (2005)
and Yen et al. (2010) evaluate perceived usefulness as more important factor than convenience because
increased usefulness can even change the tendency of job performance and productivity in the end
(Zailani et al., 2015).

2.1.3.

Environmental factor

External pressure or competitive from the outside market is set as environmental factor
according to Roger (1983) and Bradford and Florin (2003). As Poston and Grabski (2001) pointed out,
when one company adopted and started brand new technology, other competitors started to feel
impatient because they are anxious about their potential benefit that first mover of technology might
have dispossess from them. Effect of external pressure is also improved empirical from lots of previous
studies. Scholars like Fitzek (2003), Jones et al., (2005), Brown and Russell (2007) figure out the power
of competitive pressure in supply chains.

2.2. Developmentalism

Although Roger (1983) did not include governments’ support in his innovation diffusion model,
we did insert variable about government’s supportive policy that encourage firms to adopt brand new
technology. According to Roger’s original theory, the three powers that drive innovation adoption are
technological, social constructionism and commercialization. Technological determinism includes the
belief that technology will change the whole society. Contrary to this scientism, defenders of social
constructionism support the view that social factors shape a technology. The rest of Roger’s theory is
commercialization that only focuses on the market power.
But especially in developing countries like Asian countries, the government has ability to
mobilize social resources to drive their country more effectively and efficiently (Johnson, 1987).
Therefore, sometimes innovation technologies are adopted with the strong support of the government.
In those cases, usually the power of the government is much bigger than the market power, so the market
players plays very limited role in adopting brand new innovation technology. We are trying to test the

effect of government policy especially in developing countries like South Asia at this point.

3. Methodology

3.1. Quantitative Meta-Analysis

A quantitative meta-analysis is composed of three stages. As Wang and Bushman (1999) noted,
quantitative meta-anlaysis is a statistical research method that combines results of empirical studies by
using statistical methodology. To do meta-analysis, we have to first collect statistical values such as
correlation, odds ratio, t-value or F-values from each published paper and coded each values into the
datasheet. Other than statistical values that we suggested here, any statistical values that indicate the
degree of correlation between independent variables and dependent variables would be accepted.
Second, we have to convert collected statistical values to Fisher’s Z score for standardization.
Comparing each literatures’ empirical results cannot be done without standardization. To make Fisher’s
Z score, we have to convert statistical values we have collected from various empirical studies to r
(correlation) followed by Fisher’s equation. If you convert all the statistical value to r, you can draw
Fisher’s Z score using those correlations. Usually we call this Fisher’s Z score as ‘effect size.’ Finally,
since all the statistical values you want to use for quantitative meta-analysis are standardized, you can
calculate average effect size using standardized Fisher’s Z score. After calculating mean effect size, you
can convert it to correlation values using Fisher’s equation. If converted correlation is bigger than 0.4,
we can suppose the correlation between independent and dependent variable is strong.
Also, we can do multiple regression analysis using standardized Fisher’s Z score. There are three
big differences between normal multiple regression and meta regression analysis. First, dependent
variable used in meta-regression-analysis is standardized correlation between dependent and
independent variables reported in original studies. Therefore, meta independent variables in fact are the
moderating variables that affect the relationship between original independent and dependent variable.
Second, in meta-regression-analysis, independent variables are about characteristics of literatures, such
as publication year, country, descriptive statistics of sample etc. Third, in meta regression analysis,
number of observation of variance are used as weight to revise potential biases.

3.2. Data Collection

[Figure 1] below shows the sequential flow chart that we use for this study. As you can see from
[Figure 1], there are six stages for collecting literatures. First of all, we searched previously published
literatures about RFID adoption from various types of e-database. Most of the literature were found
through Google Scholar (78%) and the rests were collected from Science Direct, Web of Science, and
Proquest Central. Also, we asked experts in technology innovation field for recommendation. 72 studies
were collected in the first stage. And then, we screened each papers by screening title and abstract.
Studies that deal only with technological issues were excluded. At second stage, another 157 studies
were excluded additionally followed by standard. In quantitative meta-analysis, researchers collect
statistical values and standardize them to compare mean effect size. For this reason, studies that choose
empirical research as methodology can only be utilized as a data resource. At fourth stage, qualitative
studies were excluded and the total number of excluded papers was 85. 75 research papers were left at
fifth stage and we started coding the data at this point. But among 75 studies, there were ones that lack
of any statistical values we had to have. In this case we e-mailed each study’s corresponding author to
ask information. We included studies with corresponding author’s reply to our dataset but if there were
no sign of reply, we excluded them (n=24). Finally, we could get 51 empirical studies for our
quantitative meta-analysis.

[Figure 1] Flow chart for data collection

3.3. Measuring variables

We organized the variables included in quantitative meta-analysis and explanation about
measurement in [Table 1]. In fact, dependent variables used in quantitative meta-analysis represents the
correlation between dependent variables and independent variables from original studies. Since Roger’s
three innovation diffusion factor (organizational, technological, environmental) are independent
variables from original studies and their degree of correlation with RFID adoption intention will be used
for quantitative meta-analysis. We wrote three innovation factor as meta dependent variables in [Table
1] just for marking convenience here. Organizational factor is composed of firm size, leader support,
financial readiness and technological readiness. Technological factor includes appropriateness,
perceived benefit, convenience and usefulness of RFID technology. Last innovation diffusion factor,
environmental factor has only one component according to Roger’s original theory, external pressure
from outside market and competitors, but to test the effect of government especially in developing
countries, we added government policy variable for environmental factor.

[Table 1] Measuring Variables
Variable
Meta

Contents
Firm Size, leader Support, Financial Readiness

Organizational

Technological Readiness

Dependent
Variables

Appropriateness, Perceived Benefit, Convenience

Technological

Usefulness
External pressure from outside market, Government

Environmental

policy
Meta

Industry

Manufacture

Ratio of respondents who works for manufacturing
industry

Independent
Variables

Retail
IT
Company

Chief
manager
Large
Company

Regional

North
America

Ratio of respondents who works for retail industry
Ratio of respondents who works for IT industry
Ratio of respondents who are in Chief manager’s
position
Ratio of respondents who works for companies whose
annual sales are more than 50million dollars
Whether the region that study is done is in North
America or not (yes=1, no=0)

South

Whether the region that study is done is in South Asia

Asia

or not (yes=1, no=0)

3.4. Analytical Frame

In this study, we did two different sorts of empirical research to figure out the determinants of
RFID adoption. First of all, as we mentioned before, we did mean effect by using Fisher's standardized
Z score. After finishing mean effect size analysis, we did meta-SUR analysis using standardized score.
[Figure 2] shows analytical framework we use for meta-SUR analysis. As we mentioned above in
methodology part, in meta-regression analysis, the dependent variable indicate the correlation between
independent variable and dependent variable from original studies. Also in meta-regression analysis,
researchers set independent variables as specific characteristics that each study has. For example,
published year, region or country that studies were done, characteristics of samples are usually used as
meta independent variables. Since dependent variable is about correlation of original independent and
dependent variables, independent variable of meta-regression analysis is understood as moderating
variable that moderates the relationship between original ones.
In our meta-SUR analysis, the relationships between RFID adoption intention and three
innovation diffusion factors that Roger suggested were set as dependent variables. Independent
variables can be categorized in three category; type of industry, company and region.

[Figure 2] Analytical Frame for meta-SUR model

4. Empirical Analysis

4.1. Mean Effect Size Analysis

In this section, we will suggest our empirical research results that draw from mean effect size
analysis and meta-SUR analysis. [Table 1] below shows results of mean effect size analysis by
innovation diffusion factors. As Roger suggested from his study done in 1983, we have set
organizational factors, technological factor and environmental factor as three main factors that can
determine the adoption of innovative brand new technology. As you can see from [Table 1], among
organizational factors, technological readiness (0.429) of each organization is turned out to be the most
powerful factor. The average standardized Fisher's Z score of organizational factor is 0.365 and it can
be converted to correlation score which is 0.35. Among the technological factors, the perceived
usefulness of RFID technology scored the highest Fisher's Z score (0.479). Although perceived benefit
won the second place but it also showed very strong correlation between RFID adoption intention and
itself (0.479). The average Fisher's Z score of technological factor is 0.438. When we convert this mean
effect size to correlation followed by Fisher's equation, the average effect size was 0.412. Finally, we
did mean effect size analysis using factors about environments that companies who have intention to
adopt RFID face. Environmental factor is composed of two detailed factors; external pressure from
outside market and competitors, government's supportive policy. External pressure from the outside
market has about 0.011 higher score point (0.411) than government's policy factor (0.400). The average
effect size of external pressure factor and government policy factor is 0.405 and it can be converted to
Fisher's correlation score which is 0.366. In conclusion, among the three diffusion factors, technological
factor was the most important and powerful factor. The total average of three factors was 0.366.

[Table 2] Mean effect size by diffusion factor
variable

variable2

Fisher’s z score

Organizational

firm size

0.304

Factor

leader support

0.401

financial readiness

0.326

tech readiness

0.429

mean effect Size

Average

0.365

Technological

Appropriateness

0.37

Factor

Benefit

0.479

convenience

0.409

usefulness

0.493

Average

0.438

Environmental

External pressure

0.411

Factor

Government policy

0.400

Average

0.405

0.35

0.412

0.366

We did mean effect size analysis again adding region standard. We categorized regions that
published studies were done into five categories; East Asia, North America, South Asia, Europe.
Technological factor scored the highest score (0.384) among three factors in East Asia. Organizational
factor has 0.380 and environmental factor has 0.383 of mean effect size. Same with East Asia,
technological factor (0.394) was turned out to be the most powerful factor. Organizational factor (0.388)
and environmental factor (0.364) tail after. In South Asia, all three factors are turned out to be have
higher mean effect size than 0.4. Although all three factors are strong, but environmental factor is the
highest. This is different from what was found in the first mean effect size analysis. As we mentioned
above, technological factor was the most influential factor in our first mean effect size analysis. But
unlike this result, especially in South Asia, environmental factor score was higher than technological
factor. Technological factor won the last position in South Asia. This implicate that RFID adoption
aspect can be different from developed countries. Mean effect size of environmental factor is higher
than 0.4 in Europe too. We can recognize the effect of environmental factor especially in South Asian
countries such as Singapore, Taiwan and European countries. Although environmental factor includes
external pressure from outside market and government support simultaneously, but environmental
factor did not appear to be strong enough even in North America, where market power rules everything.
In fact in North America, technological factor(0.394) was the most influential factor in technology
adoption. Therefore, results shown in South Asia implicate the existence of leverage of developmentoriented governments.

[Table 3] Mean effect size by region
Region

Variable

Fisher’s Z score

Mean Effect Size

East Asia

Technological

0.405

0.384

Organizational

0.400

0.380

Environmental

0.404

0.383

Technological

0.416

0.394

Organizational

0.409

0.388

Environmental

0.382

0.364

Technological

0.470

0.438

Organizational

0.478

0.445

Environmental

0.537

0.491

Technological

0.418

0.395

Organizational

0.407

0.386

Environmental

0.504

0.465

North America

South Asia

Europe

4.2. Meta SUR Analysis

We did a exploratory meta-SUR analysis to figure out what kinds of characteristic of each
literature affect the relationship between RFID adoption and three innovation diffusion factors using
standardized Fisher’s Z score. [Table 4] below shows the results of meta-SUR analysis. Since p-value
Breusch-Pagan test was very close to 0, we can reject null hypothesis of Breusch-Pagan test. That means
we should use SUR (Seemingly Unrelated Regression model) rather than multiple meta-regression.
Also, since we have singular covariance matrix of errors we followed solution that Takada (1995)
suggested. He stated that “a common procedure for handling this singularity problem is to drop an
arbitrary equation and then estimate the remaining equation”. We used different set of independent
variables for each innovation factor according to Takada (1995).
We suggest two results from two different models in [Table 4]. The only difference those two

model have is [model 2] includes additional variable about the size of the company. We insert company
size variable in equation where correlation between environmental factor and RFID adoption intention
is independent variable. The first column of each model represents the equation where correlation
between RFID adoption intention and organizational factor is dependent variable. Second and Third
column are deal about relationship between RFID adoption and technological, environmental factor as
their dependent variable. We use specific characteristics of published studies as meta independent
variable that moderate the relationship between original dependent variable and independent variable.
There are three categories about the characteristics of industry, company, and region in meta
independent variable. Industry characteristics includes the ratio of responders from specific sector
(manufacture, retail, IT). ‘Chief manager’ variable in company category is about the ratio of responders
in chief manager position and ‘Large company’ variable represents the ratio of responders from large
size company. If the total sales of company that responder works for is over 50million dollars, we
perceived it as a large company. Regional variable has two detailed variable; North America and South
Asia.
As you can see from [Table 4] below, in [model 1], IT, North America, and South Asia meta
independent variables are turned out to be significant for all three dependent factors. That means, the
more the survey respondents are belong to IT industry, and the more each study deals with North
America or South Asia case, it is more likely to moderate the relationship between RFID adoption and
organizational/technological/environmental factors. But when ‘Large Company’ variable added in
[Model 2], IT and North America variable turned out to be insignificant. That means, only South Asia
variable moderates the relationship between RFID adoption and innovation diffusion factors when
company size controlled. In fact both the coefficient of ‘largecom’ variable and its correlation between
meta dependent variable has positive signal, so the positive signal will remain when they are multiplied.
It means the coefficient can be overly estimated without largecom variable. In fact, most of the firms
located in North America or in IT industry have relatively small firm size when compares to South
Asia’s. That means, in North America and IT industry RFID adoption are more centered around small
size firms. Also in South Asia, it seems that firms with rather large size are more willing to adopt RFID
technology. Actually South Asian firms who adopted RFID technology have rather large firm size.
There might be influence of developmentalism-oriented government who cared about increasing the
size of the pie and tried to nurture large firms to become a conglomerate strategically.

[Table 4] Meta-SUR analysis result
Dependent

Model 1

Variables

Industry

Manufacture

Retail

IT

Model 2

(1)

(2)

(3)

(1)

(2)

(3)

Organiz

Technolo

Environ

Organiz

Technolog

Environm

ational

gical

mental

ational

ical

ental

0.000

7E-05

-0.001

-0.001

(0.001)

(5E-04)

(0.002)

(0.001)

0.000

0.000

-0.001

0.000

(0.001)

(0.001)

(0.002)

(0.002)

0.005***

0.005***

0.005***

0.003

0.003

0.003

(0.002)

(0.002)

(0.002)

(0.002)

(0.002)

(0.002)

Chief

0.000

0.001

manager

(0.000)

(0.003)

Company

Large

0.001

Company

(0.001)

North

0.262***

0.262***

0.263***

-0.011

0.012

0.031

America

(0.092)

(0.092)

(0.093)

(0.118)

(0.109)

(0.110)

South

0.289***

0.289***

0.289***

0.260***

0.290***

0.312***

Asia

(0.080)

(0.080)

(0.080)

(0.105)

(0.085)

(0.083)

R-squared

0.1706

0.1704

0.1687

0.2535

0.2377

0.2348

Chi2

16.07

16.02

15.42

18.08

16.31

16.35

N of obs

76

76

76

51

51

51

Regional

*p<.05, **p<.01, ***p<.001

5. Conclusion

In this study, we tried to figure out the factors that can determine the adoption of RFID
technology from various countries. Specifically we did two different sorts of empirical analysis in this
study. First, we calculated mean effect size by region and three different innovation diffusion factors
using collected statistical values. Second, we did meta-SUR analysis to find out what study
characteristics can affect the relationship between three innovation factors and RFID adoption. Unlike
Roger’s (1983) original theory, we have let variable about governments’ support include in
environmental factor. We tried to test the effectiveness of Roger’s innovation diffusion model which
was published in 1983 and tried to extend and develop the theory in a direction that can contain not

only developed countries but also developing countries where innovative technologies like RFID are
adopted aggressively.
According to our empirical result, among the three innovation diffusion factors that Roger
suggested in 1983, technological factor turned out to be the most powerful factor that can affect the
adoption of RFID technology. Environmental factor and organizational factor are followed. What this
result means that firms did make RFID adoption decision based on its technological usefulness,
appropriateness, convenience and perceived benefit rather than external pressure, government support
or organizational readiness. Also among all the factors usefulness scored the highest Fisher’s Z score.
But when we add one more standard, region, technological factor score was little bit lower than
environmental factor score especially in South Asia where developing countries like Taiwan and
Malaysia adopt RFID technological under governments’ control and support. Besides, technological
factor showed the lowest score among three factors in South Asia. Similar results were drawn from
meta-SUR analysis. South Asia region was turned out to be significant meta independent variable for
all three SUR equation. Furthermore, ratio of IT firm and North America variable changed to be
insignificant when meta independent variable about firm size controlled. This result implement that
most of the firms in South Asia who adopted RFID technology have rather large firm size. We would
like to figure out the exact relationship between these variables in the future research.
In conclusion, aspects of RFID technology in developing countries are different from developed
countries. Until now, most of the innovation technology adoption studies are deal with developing
countries like United States because markets and firms in developed countries had enough capability
to adopt and use brand new technology. But as we can see from this study, sometimes firms did adopt
technology for some different reasons. In developing countries, governments’ support can play a very
important role because most of the social policy are based on developmentalism. We have to have
various point of views to analyze technology diffusion in this sense.
Although we have got some implications about RFID adoption determinant from this study, this
study has some limitations. First of all, we have 71 observations collected from 51 different studies.
Although most of the quantitative meta regression analysis has small size of observation and according
to Hunter and Schmidt (2004), “In meta regression, the sample size is often as small as 15, 20 and 30.”
But 71 data points are not enough for doing regression analysis. Second, quantitative meta analysis
has inborn limitation because most of the studies are published only when they make reviewers and
publishers satisfied. For this reason, data, or previously published papers collected to be used as data
in quantitative meta analysis have publication bias. Future meta analysis should add future published
paper into dataset and try to do more detailed analysis than ours. Also researchers should vary the
resources of data to minimize publication bias.
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Exploring Reasons for Illegal Use of Software: An
Application of Q-Methodology
Chan-Woo Kim
(Seoul National University)
Kwangho Jung
(Seoul National University)

Abstract
This study, relying on Q methodology, explores various perceptions regarding a widespread
illegal use of software such as counterfeiting and piracy. This study developed thirty two Qstatements, borrowing policy ideas from relevant literature review of software piracy and expert
interviews. Q sorts were collected from 30 respondents, including public officials, staffs of game
company, graduate students, professors, and citizens. Our Q methodology provides four
different Q factors from price-stick model, stick-punishment model, price-carrot model to moral
model. All these models agree that the use of illegal software is wrong and that such illegal use
is derived from social and cultural factors. These Q-methodology results suggest a consistent
and structural reform in order to reduce the degree of illegal use of software.
Keywords: Software, Illegal Use, Counterfeiting, Q-Methodology
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Society of Open Innovation: Technology, Market, and Complexity (SOItmC)
President: JinHyo Joseph Yun (DGIST)
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Agenda 1 (Report): The Signboard of SOItmC

※ Attached in front of the Secretariat

※ Written by Prof. Henry Chesbrough (UC Berkeley, USA)
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Agenda 2 (Report): The Building History of SOItmC
○ (12. 29, 2014) Submitted the required documents to Central Radio Management Office,
the Ministry of Science, ICT and Future Planning of Korea
○ (2. 3, 2015) First revision of the documents after evaluation by the office
○ (3. 4, 2015) Foundation of SOItmC, allowed by the Ministry of Science, ICT and Future
Planning of Korea
○ (3. 24, 2015) Registration of SOItmC
○ (3. 26, 2015) Business Registration Certificate, Issued.
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※ SOItmC, registered under the Jurisdiction of the Ministry of Science, ICT and Future
Planning of Korea
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Agenda 3 (Decision): Composition of SOItmC
Position

President
Honorable member
Advisory member
Vice President
Director
Auditor
Member

Title

1

Name

President & Executive Director JinHyo Joseph Yun

Number

1
10
12
47
61
2
Approximately, 300
Term
(Years)

Affiliation

3

Senior Researcher, Division of IoT and
Robotics Convergence Research, DGIST
Professor, Management of Innovation,
DGIST

Title

Name

Term
(Years)

Affiliation

1

Honorable member

Loet Leydesdorff

N/A

University of Amsterdam

2

Honorable member

Fumio Kodama

N/A

University of Tokyo

3

Honorable member

Francisco Javier
Carrillo

N/A

Tecnologico de Monterrey

4

Honorable member

Ulrich Witt

N/A

Max Planck Institute of Economics

5

Honorable member

KongRae Lee

N/A

DGIST

6

Honorable member

Keun Lee

N/A

Seoul National University

7

Honorable member

Keld Laursen

N/A

Copenhagen Business School

8

Honorable member

Venni V. Krishna

N/A

Jawaharlal Nehru University

9

Honorable member

Philip Cooke

N/A

Cardiff University

10

Honorable member

Fred Phillips

N/A

Stony Brook University

Title

Name

Term
(Years)

Affiliation

1

Advisory member

TaiYoo Kim

N/A

Seoul National University

2

Advisory member

JeongRo Yoon

N/A

KAIST

3

Advisory member

MinHwa Lee

N/A

KAIST

4

Advisory member

JeonIl Moon

N/A

DGIST

5

Advisory member

BongJin Cho

N/A

Keimyung university

6

Advisory member

GeunWoo Ryu

N/A

Keimyung university

7

Advisory member

SungSoo Seol

N/A

Hannam University

8

Advisory member

SunYang Chung

N/A

Konkuk University
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9

Advisory member

ByungKeun Kim

N/A

Korea University of Technology and
Education

10

Advisory member

JooHan Kim

N/A

National Science Museum

11

Advisory member

Taeho Park

N/A

Director & Professor of
School of Global Innovation and
Leadership, San Jose State University

12

Advisory member

MunCho Kim

N/A

Emeritus Professor of Sociology, Korea
University

Title

Name

Term
(Years)

Affiliation

1

Vice President & Executive
Director

KiSeok Kwon

3

Professor,
Public Administration, Hanbat National
University

2

Vice President & Executive
Director & Head of Awards
Committee

KyungBae Park

3

Professor, Business Administration,
Sangji University

3

Vice President & Head of
Awards Committee

Glenn S. Banaguas
(Philippines)

3

Professor of De La Salle Araneta
University (DLSAU)

4

Vice President & Executive
Director & Head of Open
Innovation Index Development
& Evaluation Committee

DooSeok Lee

3

Professor of School of Basic Science,
DGIST

5

Vice President & Executive
Director & Head of Open
Innovation Index Development
& Evaluation Committee

ChangHwan Shin

3

Professor of Social Welfare, Kyungpook
National University

6

Vice President & Head of
Open Innovation Index
Development & Evaluation
Committee

Tim Minshall (UK)

3

Director of Manufacturing Engineering
Tripos (MET), Cambridge University

7

Vice President & Executive
Director & Head of Consulting
Committee

KyoungHun Kim

3

Head of Neo Economy Society Institute,
Inc.

8

Vice President & Head of
Consulting Committee

YeongWha Sawng

3

Professor of Management of Technology,
Konkuk University

9

Vice President & Head of
Consulting Committee

Penghui LYU (China)

3

Professor of Wuhan University, School of
Information Management

10

Vice President & Executive
Director & Head of Open
Innovation Platform
Development Committee

Heungju Ahn

3

Professor of School of Basic Science,
DGIST

11

Vice President & Head of
Open Innovation Platform
Development Committee

WooSung Jung

3

Professor of Industrial and Management
Engineering, POSTECH

12

Vice President & Head of
Open Innovation Platform
Development Committee

Robert Huggins (UK)

3

School of Planning and Geography
Cardiff University
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13

Vice President & Executive
Director & Head of Academic
Committee

DongKyu Won

3

Chief Researcher, Analysis Division of
Industrial Market, KISTI

14

Vice President & Head of
Academic Committee

Avvari V. Mohan
(Malaysia)

3

Professor of University of Nottingham,
Business School

6

CEO of IGSP, Inc.
※ For the reason that an auditor is not
allowed to take a position of executive
director simultaneously, after the term as
auditor, ByungJoon Choi will be added,
as initially commissioned, to Executive
Director Committee.

15

Vice President & Auditor

ByungJoon Choi

16

Vice President & Auditor

ByungTae Kim

6

Head of Creative Industry Division,
Daegu Gyeongbuk Development Institute
※ For the reason that an auditor is not
allowed to take a position of executive
director simultaneously, after the term as
auditor, ByungJoon Choi will be added,
as initially commissioned, to Executive
Director Committee.

17

Vice President & Executive
Director

SangOk Choi

3

Professor of Public Administration,
Korea University

18

Vice President & Executive
Director

SangHyun Lee

3

CEO of Sntec, Inc.

19

Vice President & Executive
Director

HwanJin Nho

3

Professor of School of Basic Science,
DGIST

20

Vice President & Executive
Director

JongIn Choi

3

Professor of Graduate School of
Entrepreneurship, Hanbat National
University

21

Vice President & Executive
Director

KwangHo Jung

3

Professor of Graduate School of Public
Administration, Seoul National
University

22

Vice President

JungDong Lee

3

Professor of Technology Management
Economics and Policy Program, Seoul
National University

23

Vice President

SHI Lei (China)

3

Professor of School of Environment,
Tsinghua University

24

Vice President

WiChin Song

3

Research Division of Social Technology
Innovation, STEPI

25

Vice President

SangHo Lee

3

Professor of Urban Engineering, Hanbat
National University

26

Vice President

YoungJoo Ko

3

Head of Future Strategies Center,
Korea Research Institute of Chemical
Technology

27

Vice President

Domingo
Ribeiro (Spain)

3

Facultad de Economı´a, University of
Valencia

Vice President

Guenter Koch
(Germany)

3

Professor, associated with
Technical University of Graz, Austria
Danube University
Humboldt Cosmos Multiversity

28
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29

Vice President

JungHee Han

3

Professor of Management of Technology
MBA, Chonnam National University

30

Vice President

EunNyeong Heo

3

Professor of Energy Resources
Engineering, Seoul National University

31

Vice President

SangCheol Lee

3

Senior Researcher, IoT and Robotics
Convergence Research, DGIST

32

Vice President

Glenn S. Banaguas

3

De La Salle Araneta University

33

Vice President

HeeSang Lee

3

SungKyunKwan University

34

Vice President

ChoongJae Lim

3

KeiMyung university

35

Vice President

Aino Kianto
(Finland)

3

Professor of Lappeenranta University of
Technology

36

Vice President

Andreas Braun
(Germany)

3

Professor of BES Business School Berlin
Potsdam

37

Vice President

Bettina Von Stamm
(Germany)

3

Adjunct Professor, Hult Business School
Gastdozent, TUM (Technical University
Munich)

38

Vice President

Blanca C. Garcia
(Mexico)

3

Professor of El Colegio de La Frontera
Norte (Colef)

39

Vice President

Giovanni Schiuma
(Italy)

3

Professor of Università degli Studi della
Basilicata

40

Vice President

JangHyun Kim

3

Professor of Interaction Science
SungKyunKwan University

41

Vice President

Paola Paoloni (Italy)

3

Professor of Niccolò Cusano University
– Rome

42

Vice President

Stephen McLaughlin
(Ireland)

3

Professor of National University of
Ireland Maynooth

43

Vice President

Tan Yigitcanlar
(Australia)

3

Professor of Queensland University of
Technology

44

Vice President

Tommi Inkinen
(Finland)

3

Professor of University of Helsinki

45

Vice President

SeungHee Lee

3

Southern Illinois University

46

Vice President

Xin Yi (Bangladesh)

3

Professor of School of Architecture,
Southeast University

47

Vice President

Dominik F.
Schlossstein
(Germany)

3

Project Manager at ERGO
Versicherungsgruppe AG

Title

Name

Term
(Years)

Affiliation

1

Director

WooYoung Jung

3

Director, Convergence Research Center
for Future Automotive Technology,
DGIST

2

Director

JoonWoo Son

3

Senior Researcher, IoT and Robotics
Convergence Research, DGIST

3

Director

Natalja Lace
(Latvia)

3

Professor of Riga Technical University
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4

Director

MoonJong Choi

3

Senior Researcher, Wellness
Convergence Center, DGIST

5

Director

EuiSeob Jeong

3

Chief Researcher, Seoul Team, KISTI

6

Director

ByungWoon Kim

3

ETRI

7

Director & Head of Consulting
Committee

YounSeok Park

3

TECHNOVALUE, Inc.

8

Director

Yohan Kim

3

Daegu TechnoPark

9

Director

MyungSan Jun

3

SPICUS Service, Inc.

10

Director

SunAh Kim

3

Kumoh National Institute of Technology

11

Director

DongJin Park

3

2ver media, Inc.

12

Director

Pun-Arj Chairatana

3

Noviscape Consulting Group Co., Ltd

13

Director

ChiSoo Ahn

3

Director of Policy and Strategy, KBSI

14

Director

ByungHeon Lee

3

Kwangwoon University

15

Director

SunHi Yoo

3

KISTI

16

Director

Chengli Shu

3

Xi’an Jiaotong University

17

Director

Chia-Liang Hung

3

National Chi Nan University

18

Director

ByeongSun Lee

3

Omning Co., Ltd

19

Director

Ddembe Williams

3

KCA University

20

Director

YongSu Ko

3

KISTEP

21

Director

Deok Soon Yim

3

Korea Institute for Innovation Cluster

22

Director

SangMoon Park

3

Kangwon National University

23

Director

DongHwan Kim

3

ChungAng University

24

Director

Valentina Della Corte

3

University of Naples Federico Ⅱ

25

Director

DongWon Sohn

3

Inha University

26

Director

DongWuk Yim

3

Korea National University of
Transportation

27

Director

HeeDae Kim

3

Daegu Digital Industry Promotion
Agency

28

Director

Francisco Escribano
E. Sotos

3

Titular de Universidad

29

Director

Guenter KOCH

3

Humboldt Cosmos Multiversity

30

Director

Yuri Sadoi

3

Meijo University

31

Director

YooJin Han

3

Sookmyung Women’s University

32

Director

HyueSu Ha

3

Kyungpook national university

33

Director

SungSoo Hwang

3

Yeungnam University

34

Director

Ir. Januar Heryanto

3

Universitas Pelita Harapan Surabaya

35

Director

Isabel Pardo Garcia

3

Universidad de Castilla-La Mancha

36

Director

JaeHyun Lee

3

Daegu University

37

Director

Chih-cheng Lo

3

National Changhua University of
Education
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38

Director

JeongHwan Jeon

3

GyeongSang National University

39

Director

JeongHwan Lee

3

Myongji University

40

Director

JinHan Kim

3

Kumoh national university

41

Director

JongYeon Lim

3

KISTI

42

Director

JungTae Hwang

3

Hallym University

43

Director

Richard Hu

3

University of Canberra

44

Director

JinWon Kang

3

KISTEP

45

Director

Melih Bulu

3

Istanbul Sehir University

46

Director

NamChul Shin

3

Pace University

47

Director

EunHee Kim

3

Chonnam National University

48

Director

TaeWoon Kim

3

Keimyung University

49

Director

TaeHee Kim

3

National Research Foundation of Korea

50

Director

SukJae Jeong

3

KwangWoon University

51

Director

SunYoung Park

3

Konkuk University, Management of
Technology

52

Director

SunWoo Kim

3

Science and Technology Policy Institute

53

Director

WonIl Lee

3

Hanbat National University, Business
Administration

54

Director

YunBae Kim

3

SungKyunKwan University,
Management of Technology

55

Director

ManHyung Cho

3

Hannam University

56

Director &
Head of Awards Committee

WanJong Joo

3

TAEBAEK, Intellectual Property Law
Firm

57

Director

YongHan Choi

3

Seoul Education Research & Information
Institute

58

Director

JinWoo Im

3

DGIST

59

Director

YoungDuk Kim

3

DGIST

60

Director

TaeSoo Eom

3

Director of
Time and Space LAB

61

Director

HoonSik Tak

3

Chairman of
Korea Public Marketing Laboratory
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※ Membership Application Form

Agreement to join as a member of
Society of Open Innovation : Technology, Market, and Complexity (SOItmC)
www.openinnovationtmc.org

1. Registration form
Name
Phone Number
Primary Email
Institute & Division
Position
Address of
the Office

First Name:
Middle Name:
Family Name:
(Mobile)
(Office)

(Please include Postal Code)

Agreement for SOItmC member

(sign)

2. You can send the email with the form filled and any opinions through
the address below
Email: openinnovationtmc@gmail.com (☎: +82-53-785-4411)
※ Membership fee for a year is included in the registration fee of SOItmC & KCWS 2015
※ This is as effective as joining the webpage as a member
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Agenda 4 (Report): Special Issue Journals of SOItmC & KCWS 2015
○ Journal of Open Innovation: Technology, Market, and Complexity (JOItmC)
· The papers from 12 keynote speakers of the conference will be invited to the JOItmC and
processed in regular steps (No payment involved)
· (The fee for JOItmC Special Issue is paid by Open Innovation & Business Model Research
team, DGIST)
· Outstanding papers chosen from the conference will be also invited for publication and
processed in regular steps (Payment, not funded)
○ Science, Technology and Society (STS)
· Best papers chosen from the conference will be invited to STS (No payment involved)
· (The fee of $3,000 for STS Special Issue has been already paid by Open Innovation &
Business Model
· Research team, DGIST)
○ International Journal of Knowledge Based Development (IJKBD)
· The papers of ‘Encouraging Awards’ will be invited to IJKBD (No payment involved)
· (The fee of $2,000 for IJKBD Special Issue has been already paid by Open Innovation &
Business Model
· Research team, DGIST)
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Agenda 5 (Report): The Planning on SOItmC 2016 Conference
○ Hosted by School of Global Innovation & Leadership at SJSU
○ Organized by School of Global Innovation & Leadership at SJSU, SOItmC, UCB (TBD) &
World Capital Institute
○ Sponsored by SV Center for Operations & Technology Management, SV Center for
Entrepreneurship & Others.
1. Date: May 31 (Tue.) – June 3, 2016 (Fri.)
2. Venue: San Jose State University (SJSU), California, USA
3. Theme: Open Innovation for Start-ups and Collaborative Supply Chain
4. Program Schedule
· 1st Day: Industry Tour (Cisco or Google) & Welcome Reception
· 2nd Day: Subtheme - Open innovation for starts-up (Or Technology collaboration), Open
Innovation and Business Model Case Competition Session
· 3rd Day: Subtheme - Open innovation for collaborative supply chain
· 4th Day: Culture tour (Napa Valley Winery Tour)
※ Joint Research works of Professors and Undergraduate Students of DGIST could be added
to the program, and, among them, best outputs will be selected for the special issues
(Tentative)
5. Special Issue
· JOItmC: 12 papers (Editor-in-Chief: JinHyo Joseph Yun, DGIST, Korea)
· STS: 8 papers (Editor-in-Chief: Venni V. Krishna, Jawaharlal Nehru University, India)
· Journal of Supply Chain and Operations Management: 8 papers (Editor-in-Chief: Taeho
Park, San Jose State University, USA)
· Planning to invite 10 - 20 papers from SCI Journals
· Planning to invite the special issue from Technology Forecasting and Social Change
(Editor-in-Chief: Fred Philips, Stony Brook University, USA)
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Agenda 6 (Report): The Course of Preparation
○ Steps forward SOItmC & KCWS 2015
· 10. 27, 2014: Inaugural General Meeting
· 20, 2015: 1st Preparation Seminar for the SOItmC & KCWS 2015
· 02. 06, 2015: 2nd Preparation Seminar for the SOItmC & KCWS 2015
· 03. 05, 2015: 3rd Preparation Seminar for the SOItmC & KCWS 2015
· 04. 03, 2015: 4th Preparation Seminar for the SOItmC & KCWS 2015
· 06. 14 – 06. 18, 2015: SOItmC & KCWS 2015
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Agenda 7 (Report): Settlement of Budget
· Income (Approximate)
Sources
DGIST
Daegu Metropolitan City Government
Institutes(Or Chairs) of Special Sessions
Conference Registration Fees (Target
Amount)
Total

Amount
\ 43,000,000
\ 6,000,000 ~ 7,000,000
\ 36,000,000 ~ 48,000,000
\ 35,000,000
\ 127,500,000

· Expense (Approximate)
Sources
Webpage Set-up
Four Preparation Seminars
Invitation for keynote speakers
(Round-trip airfares, Accommodations,
Honorariums)
Advertising
Materials
(Placard,
Banners,
Souvenirs, etc)
Printing (Poster, Proceedings, Name tags, etc)
Postal Service Cost
Gala Dinner, Tea & Snacks Table
Art Performance
Personnel for the SOItmC & KCWS 2015
Appreciation Plaque & Awards
Total
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Amount
\ 35,000,000
\ 36,000,000 ~ 48,000,000
\ 25,000,000
\ 10,000,000
\ 25,000,000

\ 138,000,000
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Agenda 8 (Decision): Proposal for Global Research Project with an International
Organization
○ Aim: What should we do to overcome the growth limits of capitalism forward?
○ Honorable Advisors: Loet Leydesdorff(University of Amsterdam), Fumio Kodama(University
of Tokyo), Francisco Javier Carrillo(Tecnologico de Monterrey), Ulrich Witt(Max Planck
Institute of Economics), KongRae Lee(DGIST), Keun Lee(Seoul National University), Keld
Laursen(Copenhagen Business School), Venni V. Krishna(Jawaharlal Nehru University),
Philip Cooke(Cardiff University), Fred Phillips(Stony Brook University)
○ The research project with an international organizations such as OECD, UN or EU will be on
the subject of Schumpeterian Dynamics of Open Innovation Economy System in the pursuit
of overcoming the Growth Limits of Capitalism.
· Anyone who hopes to join the research project can participate in.
· Please make sure the intention of participation by the end of September, 2015.
· (Email: openinnovationtmc@gmail.com)
· On behalf of SOItmC, the President (JinHyo Joseph Yun) plans to submit the proposal to the
international organization in the December, 2015.
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Appendix 2. Gala Concert with Dinner

SOItmC and KCWS 2015
Gala Program
1. Outline
When: June 15, 2015; 07:30–09:00 p.m.
Where: Daegu Gyeongbuk Institute of Science and Technology,
E1 Convention Hall
Organized by: Korea Paparotti Culture Foundation
Person in charge: Park Gyeong-sik
010-2877-3491
barkspol@hanmail.net

2. Schedule
07:20–09:30 p.m.: Playing background music in the premier event venue
07:30–08:10 p.m.: Playing music for ceremonies and dinner
08:10–09:10 p.m.: Performances after dinner

3. Sequence of Performances
1) Karis String Quartet
Violin 1: Kim Mu-jin
Violin 2: Bae Hye-wan
Viola: Cho Jae-hyeong
Cello: Baek Seung-gyeong
- Mozart’s “Serenade in GM Eine Kleine
Nachtmusik K. 525”
- Mozart’s “Divertimento in DM, KV 136”
- Bach’s “Serenade”
- Elgar’s “Salut d’Amour”
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2) “Puriyeon,” Korean Traditional Music Performance Group
Janggu: Kim Do-yeon
Gayageum: Jung Seon-yeong
Daegeum: Jang Seong-woo
Haegeum: Oh Mi-jin
Piri (pipe): Park In-yeong
Sori (singing): Woo So-hye
- Cheonnyeonmanse
- Freestyle solo with daegeum
- Gangmaeul (River Village)
- Playing of Namdo folk songs (Seongjupuri, Namwonsanseong, and Jindo Arirang)
3) Korea’s Trumpet Prodigy
Kim Bu-geon
- Trumpet in the Night Sky
- My Way

4) “Puriyeon,” Korean Traditional Music Performance Group
Janggu: Kim Do-yeon
Gayageum: Jung Seon-yeong
Daegeum: Jang Seong-woo
Haegeum: Oh Mi-jin
Piri (pipe): Park In-yeong
Sori (singing): Woo So-hye, Choi Hyo-Joo
- Haegeum solo
- Ssukdaemeori
- Beautiful Country
SOItmC & KCWS 2015 187

Appendix 3. Historical & Cultural Tour

Date: June 18, 2015
Place: Andong Hahoe Village (UNESCO designated World Heritage Site)
Participation Fee($50) includes round-trip bus service (Daegu to (from) the site), lunch,
guidance, and souvenirs
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Appendix 4. Transportations to DGIST
• First Step (From Incheon International Airport to DongDaegu Station)
From Incheon International Airport, there are three modes of transportation to the Daegu
Metropolitan City where the DGIST is located.
1) Take a connecting flight to the Daegu International Airport Takes 55 min., Fare: around $80
2) Take a KTX express train to the DongDaegu Station Takes 3hrs., Fare: around $50
3) Take an express bus to the DongDaegu Station Takes 4hrs 30 min., Fare: around $30)

• Second Step (From DongDaegu Station to DGIST)

From DongDaegu station, there are two choices to reach the DGIST, the venue of the Conference
1) DongDaegu station → DGIST
Take a taxi (40 mins., around $40)
2) DongDaegu station → DaeGok subway station → DGIST (50 mins, around $15)
You can take a subway from the DongDaegu station to the DaeGok subway station, and from
the 3rd Exit of the DaeGok station, we recommend to take a taxi up to the DGIST. (You can
tell or show the taxi driver the address of the DGIST)

※ Address:333 Techno Jungang-daero, Hyeonpung-myeon, Dalseong-gun, Daegu, 711-873. (Tel.
+82-10-3429-2728, +82-10-6697-8355)
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Appendix 5. Journal of Open Innovation: Technology, Market, and Complexity
(www.jopeninnovation.com)
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Appendix 6. Campus Map

Campus Map

SOItmC & KCWS 2015 191
1

Appendix 7. Call for Paper
Society of
Open Innovation
Technology, Market & Complexity

Call for Papers & Invitation
Society of Open Innovation: Technology, Market, and Complexity (SOItmC) &
Knowledge Cities World Summit (KCWS) 2015
June 14 – 18, DGIST (R1, Research Administration B/D), Daegu, Korea

(www.openinnovationtmc.org)

Open Innovation, Knowledge City & Creative Economy
Welcome anyone who is interested in the academic and practical topics
can register the conference
Full paper submission (until 06. 10, 2015)
Submission of Open Innovation Cases and Business Models (until 06. 10, 2015)

Keynote Speakers
Venni V. Krishna (India)
• A Professor, Jawaharlal Nehru University
• Editor-in-Chief, Science, Technology and Society (SSCI)
• Presentation Theme: “Globalization of R&D and Innovation:
View from Asia”

Special Session 1.
“City of Future, Future of City: Open
Innovation and Ubiquitous City”
• Session Chair: S angHo Lee
(Hanbat National University)

Special Session 6.
“Technology Policy for Open
Innovation & Knowledge City”
• Session Chair: SangOk Choi
(Korea University)

JinHyo Joseph Yun (Korea)
• Tenured Senior Researcher and Professor, Division of IoT and
Robotics Convergence Research, DGIST
• Editor-in-Chief of Journal of Open Innovation: Technology, Market,
and Complexity(JOItmC)
• Presentation Theme: “How do we conquer the growth limit of capitalism:
Schumpeterian Dynamics of Open Innovation Economy System”

Katri-LiisLepik (Estonia)
• Associate professor, Institute of Political Science and Governance
• Organiser of the KCWS 2014
• P resentation Theme: “Strategic management for public sector
innovation in knowledge societies”

Special Session 2.
“Complexity, Open Innovation &
Knowledge City”
• Session Chair: DongKyu Won
(KISTI)

Special Session 7.
“Open Innovation for Smart Mobility
& Complexity”
• Session Chair: WooSung Jung
(POSTECH)

Philip Cooke (Norway)
• A Professor, Center for Innovation, Bergen University College, Norway
• Editor of “European Planning Studies” (SSCI)
•Presentation Theme: “The Future of Innovation: Challenges,
Complexity & Crossovers”

Tommi Inkinen (Finland)
• A Professor, University of Helsinki, Finland
• A Steering Group Member of the International Geographical
Union’s(IGU) Global Information Society Commission
• Presentation Theme: “Reflections on the innovative city: examining
three innovative locations in a knowledge bases framework”

Special Session 3.
“Start-ups, Open Innovation, and
Knowledge City”
• Session Chair: C
 hoongJae Im
(Keimyung University)

Special Session 8.
“Smart Technology for Good
Governance ”
• Session Chair: K wangHo Jung
(Seoul National University)

Taeho Park (USA)
• Director & Professor, School of Global Innovation and Leadership,
San Jose State University
• Editor-in-Chief, Journal of Supply Chain and Operations Management
• Presentation Theme: : “Open Innovation in Supply Chain Management
for Creative Economy”

Fumio Kodama (Japan)
• A Professor Emeritus, the University of Tokyo and Shibaura Institute
of Technology
• Ex Editor of Research Policy (1993 - 2009)
• P resentation Theme: “Corporate and Public Policies for Open
Innovation: Demand Articulation in the Open-Innovation Paradigm”

Special Session 4.
“Daegu Techno-Park, Open
Innovation and Creative City ”
• Session Chair: YoHan Kim
(Daegu TechnoPark)

Special Session 9.
“Open Innovation and Creative
Entrepreneurship from Gyeongbuk
TP and University Entrepreneurship
Center”
• Session Chair: J aehoon Rhee
(Yeungnam University)

Blanca Garcia (Mexico)
• An Associate Professor, Northern Borderlands Research College,
Mexico
• Executive Director at the World Capital Institute(Awards Program)
• Presentation Theme: “Knowledge Cities Benchmarking: The case of
Daegu, Korea”

Javier Carrillo (Mexico)
• A Professor, Monterrey University of Technology, Mexico
• Founder and President of the World Capital Institute
(www.worldcapitalinstitute.org)
• Presentation Theme: “Knowledge-based Development as cultural
disruption”

Special Session 5.
“Open Innovation: Technology,
Society & Dynamics”
• Session Chair: K yungBae Park
(Sangji University)

Special Session 10.
“The Importance of Valuation and
Big Data as a Source of Technology
Commercialization in Open Innovation Era”
• S ession Chair: KeeHeon Cho
(Korea Valuation Association)

KongRae Lee (Korea)
• Professor at DGIST (Ph.D at Science and Technology Policy (SPRU),
Sussex University (1994))
• Founder & President of ASIALICS (Asia Association of Learning,
Innovation and Coevolution Studies)
• Presentation Theme: “Sectoral differences in convergence innovation:
implications for open innovation”

Keun Lee (Korea)
• A Professor, Department of Economics, Seoul National University
• Winner of 2014 Schumpeter Prize for his book on Schumpeterian
Analysis of Economic Catch-up (CUP 2013)
• Presentation Theme: “Schumpeterian Analysis of Catch-up and
Catch-up cycles”

Special Issue Journals
• J ournal of Open Innovation: Technology, Market, and Complexity (Springer
Press, Targeting Scopus in 2015)
· Editor-in-Chief: JinHyo Joseph Yun (DGIST)
· Up to 12 articles would be accepted to the journal
· Apart from the 12 articles, additional 12 papers from keynote speakers are
submitted to the journal
• International Journal of Knowledge Based Development (Scopus)
· Guest Editor: JinHyo Joseph Yun (DGIST) & YounTaik Leem (Hanbat
National University)
· Up to 8 articles would be accepted to the journal
• Science, Technology and Society (SSCI)
· Guest Editor: JinHyo Joseph Yun (DGIST)
· Up to 8 articles would be accepted to the journal

Designated General Issue Journals
• Technological Forecasting and Social Change (SSCI)
· Editor-in-Chief: Fred Phillips (Yuan Ze University, Taiwan)
· Invited Nominator: JinHyo Joseph Yun (DGIST)
· Top 3 ~ 5 articles will be selected by the nominator and recommended to
the journal for publication.
• Journal of Science, and Technology, Policy, Management (Scopus)
· Editor-in-Chief: Patricia Ordonez de Pablos
· Invited Reviewers: KiSeok Kwon (Hanbat National University), WooSung
Jung (POSTECH), JinHyo Joseph Yun (DGIST), KyungBae Park (Sangji
University), DooSeok Lee (DGIST)
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Special Sessions

Tan Yigitcanlar (Australia)
• A Professor, Queensland University of Technology, Australia
• An Associate Editor of the International Journal of Knowledge Based
Development and International Journal of Environmental Science
and Technology
• P resentation Theme: “Incentivising innovation: insights from
Australian and Brazilian incentive schemes”

·U
 p to 10 articles would be
accepted to the journal
· Based on a close tie with
the journal, the organizing
committee will do the best to
make publications of papers
selected.

General Session
General Session 1.
“Open Innovation in Energy”
• Session Chair: E unnyeong Heo
(Seoul National University)

General Session 3.
• Session Chair: SangChul Park
(Korea Polytechnic University)

General Session 2.
“Creative Economy & Open
Innovation”
• Session Chair: MinHwa Lee
(KAIST)

General Session 4.
• Session Chair: K wangHo Jung
(Seoul National University)

• I nternational Journal of
Knowledge Based Development
(Scopus)
· Editor-in-Chief: Francisco J.
Carrillo (Monterrey University of
Technology)
· Invited Reviewers: YounTaik Leem (Hanbat National University) & Tan
Yigitcanlar (Queensland University of Technology)
· Up to 8 articles would be accepted to the journal
· Based on a close tie with the journal, the organizing committee will do the
best to make publications of papers selected.

General Issue Journals
•K
 nowledge Management Research and Practice (SSCI)
· Editor: Giovanni Schiuma (University of the Arts London)
• Measuring Business Excellence (Scopus)
· Editor: Giovanni Schiuma (University of the Arts London)

For more information, please contact:
SOItmC & KCWS 2015 Secretariat
•E-mail: openinnovationtmc@gmail.com
•Ph: +82-53-785-4411, CP: +82-10-3429-2728, Fax: +82-53-785-4409
•Address: 333 Techno Jungang-daero, Hyeonpung-myeon, Dalseong-gun,
Daegu, 711-873, Republic of Korea.
SOItmC Chair
•JinHyo Joseph Yun (+82-10-6697-8355, jhyun@dgist.ac.kr)
KCWS Chair
•Francisco Javier Carrillo(fjcarrillo@itesm.mx)
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