1/3

2017 Portland International
Conference on Management of
Engineering and Technology
(PICMET 2017)

Portland, Oregon, USA
9-13 July 2017

Pages 1-607

I E E E IEEE Catalog Number: CFP17766-POD
4 ISBN: 978-1-5386-2915-4



Copyright © 2017, the International Center for Management of Engineering
Technology
All Rights Reserved

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP17766-POD
ISBN (Print-On-Demand): 978-1-5386-2915-4
ISBN (Online): 978-1-890843-36-6
ISSN: 2159-5100

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings



TABLE OF CONTENTS

THE ROLE OF STRATEGIC ORIENTATION IN BUSINESS INNOVATION.......coiiiiiiiitseneeees s 1
Chung-Shing Lee ; Leong Chan ; David E. McNabb

OPENING THE DOOR FOR THE NEW METHODOLOGY FOR OPTIMIZING FUNCTIONAL

MATERIAL DEVELOPMENT IN TECHNOLOGY MANAGEMENT FRAMEWORK Il......cccooiiiiiiiiiiciee 6
Hideki Hayashida ; Hiroki Funashima ; Hiroshi Katayama-Yoshida ; Takao Nomakuchi

A CONSIDERATION OF STRATEGY AND INNOVATION FOR HYPER SMART SOCIETY

REALIZATION ...ttt ettt h e bbb b e bt b e e bt e bt e 4t E oAb e e h e h e e b e e m b e e h e e bt e b e e mb e e bt e beeb e et e e beebesbeenbenbeenes 17
Hiroshi Kubo

SHAPING CITY GOVERNMENT THROUGH EFFECTIVE TECHNOLOGY MANAGEMENT:

THE CHANGING ROLE OF PUBLIC LIBRARIES ...ttt 26
Dorothy McAllen ; Guy Downs ; Heather Ascani

RELATIONSHIPS BETWEEN MNES AND DOMESTIC FIRMS FOLLOWING FDI: AN

ASSESSMENT ON THE LITERATURE ...ttt bttt b et b et st nesbe b s 29
Mj. Ni. Ilknur Tekin

A PATENT-BASED APPROACH FOR THE IDENTIFICATION OF STRATEGIC REACTIONS

TO TECHNOLOGICAL CHANGE: THE CASE OF EMERGING BATTERY TECHNOLOGIES............cccoveennee. 38
Oliver Kratzig ; Nathalie Sick

CO-EVOLUTION OF TECHNOLOGIES, KEY COMPONENTS AND INSTITUTIONS IN THE

CASE OF SMART HOUSES IN JAPAN ..ottt sh bbbt b e is e ab e eesbeein e aneenrenbe e 48
Kumiko Miyazaki ; Jin Tiecheng ; Kentaro Nishida

GROWTH STRATEGIES FOR AN INDIAN IT BRAND IN EUROPE: THE CASE OF TATA

CONSULTANCY SERVICES - HUNGARY ...ttt sbe e sbe et sbe s sbe et e nbeesnesbeeneenne e 58
Bala Mulloth ; Bharat Rao

STUDY ON THE DEVELOPMENT OF HUMAN RESOURCES IN SCIENCE AND

TECHNOLOGY IN CHINA et b b bt h bt b e bt bttt s b e bbbt n e e e bt e 65
Hui Luo ; Yuanxi Huang ; Linjia Zhao

IDENTIFYING INFLUENCERS OF CORPORATE PERFORMANCE IN INTERFIRM

L I @ T TSSO PRT SRR 70
Taro Oka ; Hajime Sasaki ; Ichiro Sakata
ASSESSMENT OF ARMS IMPORT POLICIES: LITERATURE REVIEW. ..o 7

Sungjin Kim ; Nasir Jamil Sheikh

TRANSFER RESEARCH OUTCOMES INTO INFORMAL EDUCATION RESOURCES: POLICY

SUGGESTION FOR STCCA BASED ON AN EMPIRICAL EVALUATION RESEARCH........cccccoiiiniciiiee 89
Bo Zhao ; Xiuju Li ; Ling Chen

A QUANTITATIVE STUDY ON THE TRANSFORMATION OF SCIENTIFIC AND

TECHNOLOGICAL ACHIEVEMENTS POLICY IN CHINA'S CENTRAL SUBORDINATED

UNIVERSITIES: A PERSPECTIVE FROM THE BAYH-DOLE ACT ...oooiiiii et 95
Nan Zhang ; Xun Lou

WHY IS KOREA LAGGING BEHIND IN ELECTRIC VEHICLE TECHNOLOGY INNOVATION?

ANALYSIS OF KOREA'S ELECTRIC VEHICLE TECHNOLOGY INNOVATION POLICY

THROUGH THE LENS OF SYSTEMS OF INNOVATION APPROACH ........cccciiiiiiiiic e 104
Mekyung Lee ; Gang He

COOPERATION AS A MEDIATOR VARIABLE BETWEEN RESEARCH FUND AND

SCIENTIFIC OUTPUTS: EVIDENCE FROM NSFC-GUANGDONG JOINT FUND.......ccccooiiiiiiiiiiec 118
Huizhu Yu ; Lu Huang ; Yi Zhang ; Kangrui Wang ; Wen Miao ; Donghua Zhu

WORKING MOTIVATIONS OF SERVICE IN ACADEMIA: THE ETHNOGRAPHIC STUDY OF

EPISTEMIC CULTURES IN A JAPANESE PUBLIC NMR FACILITY ..ot 126
Takashi Onoda ; Yasunobu Ito

IMPROVEMENT OF R&I POLICIES AND SYSTEMS FOR ENHANCING THE LIFE CYCLE

PLANNING AND INTEGRATED MANAGEMENT OF RESEARCH INFRASTRUCTURES IN

TATWAN Lt bbb e bt h e b e e bt e b e E e R e oAb AR £ e H e AR e oAb AR £ e E e R e e R e R e R e R e e bRt E R e n e Rt n b en 132
Hai-Chen Lin ; Hui-Fang Li ; David Walther

NEW SCIENCE AND TECHNOLOGY POLICY EVALUATION USING BIBLIOMETRIC

APPROACH .ttt h ettt h e bt e b e et R e oAb e AR £ E e R e AR e R £ oA e e R £ oAb e AR £ e R e e AR e oA R e eR e e R et Rt e Re e bt eRe e bt eReennenreen 141
Kazuya Tanaka ; Ichiro Sakata



DESIGN FRAMEWORK OF AN ECOSYSTEM FOR NETWORK-BASED INNOVATION:

CONCEPTUAL RESEARCH METHODOLOGY ....ociiiiiiieiie et saesieesteesee e saaessteassesssaeesseessseessesssssessessssnessessnsennns 146
Guenther Schuh ; Sebastian Woelk

COLLABORATION STRUCTURE IN NANOTECHNOLOGY R&D: AN ANALYSIS OF

ORGANIZATIONAL DYNAMICS ON THE LEVEL OF COLLABORATION AND STRUCTURAL

ALLTANCES ...ttt ettt b e btttk et s bt a4 e be e R b e A bt o1 4o AR e e R b e b4 a8t e R e oA oAb e e Rt e b e e R e R e e R e e be e Rt be e R e et eRrenaenreen 157
Nazrul Islam ; Stanley Gyoshev ; Daniel Amona

DYNAMIC NETWORK ANALYSIS OF INTER-FIRM R&D COOPERATION BASED ON

INTERNET INFORMATION: A CASE STUDY OF GOOGLE .......coi ittt 163
Feifei Wu ; Qian Li ; Xin Li ; Lucheng Huang ; Xiaoli Wang

THREE-LAYER STRUCTURE AMONG TECHNOLOGY TRANSFER, INDUSTRY-ACADEMIA

COLLABORATION, AND BASIC RESEARCH IN UNIVERSITIES ..ot 172
Yoshikazu Yamaguchi ; Jun Fujimoto ; Akira Yamazaki ; Takehiko Koshiyama

ORGANIZING MULTI-CROSS-INDUSTRY INNOVATION INITIATIVES: THE CASE OF

CONNECGTED LIVING ..ttt sttt ettt et st et e s bee e bt e ssb e e be e e see e sh e e anbe e beeasteean e e anbeeabeeenbeennbeebeeasneenneen 184
Alexander Kerl ; Martin G. Moehrle

FAB LABS NETWORK IN DEVELOPING COUNTRIES: KNOWLEDGE SPILLOVER EFFECTS

OR MANAGING TECHNOLOGY DEVELOPMENT WITHIN THE SCARCITY ECONOMY?.....ccccccevviveinenns 191
Regiane Balestra Vieira ; Luis Paulo Bresciani ; Isabel Cristina Dos Santos

TECHNOLOGY MANAGEMENT OF CAPITAL ASSETS AND RISKS IN THE SERVICE

SHARING ECONOMY: CASES OF UBERIZATION OF CROWDFUNDING AND

TRANSPORTATION IN IMEXICO ... iiit ittt sttt sttt st st be b st te s be et e sbeenbesbeebesbeesbesbeebesneenaenreens 200
Leonel Corona-Trevino

EXPLORING THE NANOTECHNOLOGY LANDSCAPE FOR COMPETITIVE ADVANTAGE

USING SAO-MINING ...ttt s e e et e st e e teeas b e e te e e s eeesseesnteeseeereeeaneeenteesseeesteeanseenneeanneeneenneeenees 207
Roel C. Boekel ; Scott W. Cunningham ; Xuefeng Wang

THE SPATIO-TEMPORAL PATTERN EVOLUTION OF CLIMATE TECHNOLOGY

INNOVATION OF CHINA'S POTENTIAL STRATEGIC DOCKING COUNTRIES........ccccoiiiiiiiiiee e 218
Zhiyun Ma ; Yun Liu ; Zhe Yan ; Xu Bai ; Xiaomei Ding

SCIENCE CULTURE INDEX CONSTRUCTION FOR INNOVATION CENTER CITIES: BEIJING

AS A CASE STUDY ottt ettt st ettt ettt h e e a bt et e e s te e sh e et e e ek e e et e e sa bt e Ee e e st e e b e e n b e e be e e s teennbeenbeeebeeeteenneeentes 229
Xuan Liu ; Hui Luo ; Xiang Li

VR/AR TECHNOLOGIES' CROSS BOUNDARY CONTRIBUTION TO CULTURAL

INHERITANCE: A QUALITATIVE STUDY BASED ON THE CASES FROM CHINA AND JAPAN ........c........ 235
Yu Song ; Jixin Zhao ; Tomoatsu Shibata

THE TIME TREND OF THE IMPACT OF FOREIGN DIRECT INVESTMENT ON LABOR

MARKET: THE MODERATION EFFECT OF PRODUCTION TECHNOLOGY ....ccccooiiiiiiiiienieieniese e 245
Tsung-Han Ke ; Hung-Chun Huang ; Hsin-Yu Shih
THE MOBILITY OF RESEARCHERS BETWEEN CHINA AND THE US ..o 257

Yuanxi Huang ; Linjia Zhao ; Yingiu Wang

SURVEY ANALYSIS FOR WORKPLACE MANAGEMENT OF UNIVERSITIES' RESEARCH

MANAGERS AND ADMINISTRATORS. ...ttt b et b e bt e b bt b e sb e et e sbe e b e nreeeeanean 261
Shin Ito ; Toshiya Watanabe

THE ROLE OF SOCIAL SUPPORT IN TEACHERS' INTENTION TO USE ICT TOOLS IN

THEIR CLASSROOMS ...ttt sttt bbbtttk e bt s bt ekt ekt e ke s bt e b e bt e b e eh e e be e b e et e ebeenbesbeenbeaneenaenbeen 268
Naomi Zeitouni ; Irena Milstein

ENERGY EFFICIENCY MEASURES IN OREGON INSTRUCTIONAL SCHOOL FACILITIES

IMPLEMENTED UNDER SB 1149, AND IMPROVED STUDENT PERFORMANCE..........cccoiiiiiiiiiiiien 273
Virgina Saraswati ; Timothy Hulseman ; John Bauer

WORK-INTEGRATED LEARNING: A SOUTH AFRICAN CHALLENGE IN A DYNAMIC

ENVIRONMENT ...ttt bt s e bt e s s e e bt e s b e nb £ e h e e b £ e R b e A b e e R e e b e e Rb e eb e e R e e eb e e mb e nbeeseeebeenbenbenbeenbeanean 280
Kemlall Ramdass

IMPACT OF INTERNATIONAL POSTURES ON WILLINGNESS TO COMMUNICATE DURING

INTERNATIONAL EXCHANGES USING SKYPE ......ooooiiiiieiee ittt sttt ve st st stae s nbe e saaeereesnteennaesnaeennee s 284
Yoshihiro Tabira ; Satoru Goto

STUDY ON ASSESSMENT MODEL FOR EMERGING TECHNOLOGY MATURITY ..o 289
Wei Wang ; Yun Liu ; Shuhan Liu

TWITTER DATA MINING FOR THE SOCIAL AWARENESS OF EMERGING TECHNOLOGIES. ................. 296

Xin Li ; Qiangian Xie ; Lucheng Huang ; Zhou Yuan

DETECTION OF EMERGING TECHNOLOGIES FOR FIELD EFFECT TRANSISTORS: A

CITATION-BASED ANALYSIS ..ottt bbbt b e b e bt b e e b e s bt et e be et e s bt e be st e et e nree s 306
Chika Fujisue ; Ichiro Sakata



TYPOLOGY OF BUSINESS MODELS FOR ADOPTING GRID-SCALE EMERGING STORAGE

TECHNOLOGIES ...ttt b bt h e bt b e e bt e h e e H e ek £ e bt eh £ e bt e b e e b e ea e e ne e e b e e bt eheenbeebeenbeaneennenbean 313
Kourosh Malek ; Jatin Nathwani

TECHNOLOGY CONNECTIVITY: ATOOL FOR THE SELECTION, RECRUITMENT AND

ENROLMENT OF POTENTIAL STUDENTS IN SOUTH AFRICAN UNIVERSITIES.........ccccoiiiinieceee 319
J. F. Agwa-Ejon ; A. Pradhan

IDENTIFYING TECHNOLOGY ADVANCEMENTS AND THEIR LINKAGES IN THE FIELD OF

ROBOTICS RESEARCH ...ttt bbbt bbb bbbt et b e e b e e s e e b e e b bt e b s 327
Toshihiro Kose ; Ichiro Sakata

DYNAMICS OF PATENT COLLABORATION: THE CASE OF NANOCOMPOSITE

IMMATERIALS ..ottt bt bt s ekt e s oo bt e h e ekt eh e ek e e E £ e b e eR b e A bt e E e e b e e R b e eb e e h b e ebeenb e e bt e s e e et e e nbenbenbe e beanean 337
Nazrul Islam ; Sercan Ozcan

THE EVOLUTION OF CHINA'S 3D PRINTING TECHNOLOGY POLICY FROM THE VIEW OF

POLICY TOOL ...ttt h b bbb h bt bbb e b st E e e bbbt b et e bt eb e bbb et et e b e 344
Junhuan Huo ; Jingru Yin ; Jian Zhang ; Yun Liu ; Xuanting Ye

THE EVOLUTION OF STRUCTURE AND CHARACTERISTICS OF INTERNATIONAL

COLLABORATIVE NETWORK OF PUBLICATIONS ABOUT 3D PRINTING TECHNOLOGY .......ccoeeevneenn. 351
Jingru Yin ; Junhuan Huo ; Jian Zhang ; Yun Liu ; Xuanting Ye

EXPLORING THE FUNDAMENTAL CONCEPTUAL UNITS OF TECHNICAL EMERGENCE.............ccvec.... 359
Arho Suominen ; Nils C. Newman

TECHNOLOGICAL EMERGENCE INDICATORS USING EMERGENCE SCORING .......cccccvveiieeveeve e, 364

Jon Garner ; Stephen Carley ; Alan L. Porter ; Nils C. Newman

EXPLORE THE DYNAMICS OF AN EMERGING TECHNOLOGY THROUGH RESEARCH

NETWORKS: THE CASE STUDY OF TRIBOELECTRIC NANOGENERATOR ......ccccooiiiiiiieieeeeeiee 376
Haoshu Peng ; Arho Suominen

USING MACHINE LEARNING APPROACHES TO IDENTIFY EMERGENCE: CASE OF

VEHICLE RELATED PATENT DAT A .ottt sttt b ekt it e sb e st st eeb b e sb e st e sbeebeenbesnnenbe e 384
Samira Ranaei ; Arho Suominen

DELINEATING TRANSLATIONAL INNOVATION PATHWAYS FOR NANOMEDICAL

RESEARCH USING TECH MINING ........ocoiiiiiiiie ittt ab et eb b e 392
Jing Ma ; Donghua Zhu ; Dorothy Farrell ; Michael Chang ; Piotr Grodzinski ; Natalie Abrams ; Alan L. Porter

DISCOVERING INTERACTIONS IN BIG DATA RESEARCH: A LEARNING-ENHANCED

BIBLIOMETRIC STUDY ...ttt sttt b et b s s e b e e a b e e b e e b e e b e e ab e nb e e s e e ek e e ab e nb e e s e e et e enbenbeenneebeannas 404
Yi Zhang ; Ying Huang ; Alan L. Porter ; Guangquan Zhang ; Jie Lu

VALIDATING THE EARLIER ANALYSES AND FORECASTING ON DYE-SENSITIZED SOLAR

(O I SR (255 05 ) ISP 416
Ying Huang ; Alan Porter ; Yi Zhang ; Ying Guo ; Donghua Zhu

PATENT NETWORK ANALYSIS FOR IDENTIFYING TECHNOLOGICAL EVOLUTION: A

CASE STUDY OF CHINA'S ARTIFICIAL INTELLIGENCE TECHNOLOGIES..........ccoiiiiiininieccee 425
Lu Huang ; Wen Miao ; Yi Zhang ; Huizhu Yu ; Kangrui Wang

A METHOD FOR ANALYZING PRACTICING MANAGERS' PERCEPTION ON THE

DISRUPTIVE NATURE OF DIGITALIZATION IN MACHINE-BUILDING INDUSTRY ......cccoiiiiiieniniciiens 434
Matti Sommarberg ; Saku J. Makinen

NEW STRATEGIC THINKING REQUIRED IN PROMOTING INNOVATION OF DISRUPTIVE

TECHNOLOGY ..otttk h e etk e b e s b o4 e ke e R b e e he a4 e e E e e b e eh e e b e e b e oAb e eh b e be e b b e bt eheenbeebe e besbeebenbeen 441
Li Zheng ; Luo Hui ; Xia Ting ; Ruan Cao

MECHANISMS OF DISRUPTIVE TECHNOLOGICAL CHANGE: CASE STUDIES IN

TRANSFORMATION OF TRADITIONAL INDUSTRIES ...t 446
Matti Sommarberg ; Saku J. Makinen

PERSPECTIVE OF THE 3D PRINTING TECHNOLOGY APPLIED ON MEDICAL RESOURCE

INTEGRATION AND SERVICE INNOVATION BUSINESS MODEL .......cccoiiiiiiiieiteeeee e 456
James K. C. Chen ; Hanna T. T. Do

IMPACT OF PRODUCT ARCHITECTURE ON DISRUPTIVE INNOVATION: CASE STUDY OF

SHARP CORPORATION AND ITS ACQUISITION BY HON HAL....c.oooiiiiiieiiectieeeee e 467
Yukihiko Nakata

A FUZZY-AHP-BASED DECISION SUPPORT SYSTEM FOR MAINTENANCE STRATEGY

SELECTION IN FACILITY MANAGEMENT ..ot 473
K.P.Pun;Y.P.Tsang; K. L. Choy ; Valerie Tang ; H. Y. Lam

THE MULTI-CRITERIA DECISION MAKING, A TOOL FOR THE PROMOTION OF

TECHNOLOGICAL INTER-CONNECTED WORLD THROUGH DIGITAL DECISION MAKING .................. 480
J. F. Agwa-Ejon ; A. Mulaba-Bafubiandi ; J. H. Pretorius



DEVELOPMENT OF R&D TECHNOLOGY RATING MODEL IN THE DEFENSE AREA........ccccoviveieecen 487
Youjin Jung ; Joonyoung Kim
ASSESSING AND IMPROVING CONSISTENCY OF A PAIRWISE COMPARISON MATRIX IN

THE ANALYTIC HIERARCHY PROCESS. ...ttt ettt sttt e et e e ata e e st e e sabae e s etaeeeenneeas 495
Oliver Yu

CONTENT ANALYSIS USING FUZZY COGNITIVE MAP (FCM): A GUIDE TO CAPTURING

CAUSAL RELATIONSHIPS FROM SECONDARY SOURCES OF DATA ...ttt 501

Yasser Alizadeh ; Antonie Jetter
COMPUTER-AIDED DETECTION: COST EFFECTIVENESS ANALYSIS WITH LEARNING

LAY 15 PSS 512
Ryohei Takahashi ; Yuya Kajikawa
ATTRACTOR-BASED FITNESS LANDSCAPES FOR COMPUTATIONAL DECISION SEARCH..................... 520

J. Richard Harrison ; Ayenda Kemp ; Alf Steinar Saetre

DECISION MAKING UNDER UNCERTAINTY AND RISK: A RETIREE'S PERSPECTIVE ON

CHOOSING BETWEEN PENSION OPTIONS ...ttt ittt sttt teesseeesneessaeestessnsaenseessseessessnsennee 528
Antonie M. De Klerk

THE INTERACTIVE EFFECTS OF PRODUCT CATEGORIES AND CHANNEL TYPES ON

PERCEIVED RISK, CUSTOMER EXPERIENCE AND TRANSACTION COST ....ccccoviiieiee e e 540
Jonathan C. Ho ; Ting-Yu Wei

A CASE STUDY OF AN ORGANIZATIONAL CONTINUUM OF A TECHNOLOGICAL

PLATFORM IN A JAPANESE ACCOUNTING CLOUD SERVICE .....cococoiiiiiiiiiiie e 543
Yutaka Mizuno ; Nobutaka Odake

ADMINISTRATION OF THE STATE INFORMATION SYSTEM OF THE ESTONIAN

EGOVERNMENT L.ttt ettt et e s e bt et e e e st e e s bt e ea b e et e e st e e nheeen b e e e bee e s beenn b e enbeesbeeesbeenneeantes 554
Ahto Kalja ; Tarmo Robal ; Triin Gailan

B2B PLATFORM DEVELOPMENT IN ELECTRONICS MANUFACTURING SUPPLY CHAIN

(O ] 0 | USSP RTRPRI 561
Kai-Han Yang ; Chih-Hung Yuan ; Jing-Jing Guo

TECHNOLOGICAL OPPORTUNITY DETECTION AND SMES: A MIX OF INDIVIDUAL AND

ORGANIZATIONAL FACTORS. ...ttt sttt a et b e b e e ek e e st e s bt e be s ke et e s bt e besbe e st e sbe e besbeenbenbeenes 568
Dante Benito Castro Solano ; Cory Hallam ; Gianluca Zanella

CULTURE AND SOCIAL CAPITAL: EFFECT ON THE GROWTH OF SMALL MEDIUM

ENTERPRISE - THE CASE OF SOFTWARE FIRMS ...ttt nnee s 573
Carlos A. Dorantes ; Cory Hallam ; Gianluca Zanella
SYMBIOTIC MUTUALISM: ENTREPRENEURSHIP AS VALUE CO-CREATION ...cccoooiiiiieeceeee e 581

Ashwin Goutham Gopi ; Bertha Jimenez ; Bharat Rao
EFFICIENCY ASSESSMENT OF THE SOCIAL CAPITAL CAPACITY ON ENTREPRENEURIAL

ACTIVITY: APERSPECTIVE DRIVEN FROM SOCIAL MEDIA .......coi ittt 589
Arash Hajikhani
ASSESSING INTANGIBLES IN LEAN START-UPS USING REPERTORY GRIDS..........cccooiiiiiiiiicieicces 599

Enrique Diaz De Leon ; Paul Guild
CONFIGURATION OPTIONS FOR CORPORATE INCUBATORS: DEVELOPMENT OF A

DESCRIPTION MODEL USING THE MORPHOLOGICAL ANALYSIS METHOD .....cccccociviieve e 608
Guenther Schuh ; Felix Lau ; Richard Zimmermann ; Florian Vogt

TIME-SERIES ANALYSIS ON THE FIELDS OF ENTREPRENEURSHIP RESEARCH .......ccoooiiiiiiiiiieicies 618
Tatsuya Kuroda ; Shino lwami ; Ichiro Sakata

FIRM VS. INDIVIDUALS: THE CASE OF AN ACQUISITION OF TTPCOM AND MOTOROLA .......cccccvvvvnen 626

Caren Weinberg

MEASURING "START-UP READINESS" OF SCIENTIFIC RESEARCH-BASED START-UPS

USING ANALYSIS OF CITATION NETWORKS: CASE STUDY OF CRISPR-CASY ......cccooiiiiiinee e 634
Tomotaka Goji ; Takanari Matsuda ; Ichiro Sakata

SUSTAINABLE INNOVATIVE BUSINESS: ENHANCING ELEMENTS AND CHALLENGES IN

THE CONTEXT OF A BRAZILIAN STARTUP ..ottt sttt sbe et st sbe et e 648
Rodrigo Libanez Melan ; Aline Munhoz Santana ; Gysele F. S. Rogo ; Milton Augusto Canova Barbeiro ; Saulo
Fabiano Amancio-Vieira

A PROPOSAL FOR THE STUDY OF THE MEXICAN NATIONAL ENTREPRENEURSHIP AND

INNOVATION SYSTEMS ...ttt h bt s h e et bt e b e e bt e bt e b e e bt e bt e e e e b e et e sae e besbe e b e nneenes 655
Armando Elizondo-Noriega ; David Guemes-Castorena ; Mario G. Beruvides

ENTREPRENEURSHIP OF PROFESSIONAL MANAGERS IN HIGH-TECH FIRMS TO

ENHANCE SERVICE INNOVATION: CASE STUDY OF HSINCHU SCIENCE PARK AND

SILICON VALLEY PARK ...ttt bttt h ettt b bbbt bttt b bbbt bbbt 666
James K. C. Chen ; Purevdulam Altantsetseg



INFLUENCE OF SOCIAL NETWORKS, OPPORTUNITY IDENTIFICATION ON THE
PERFORMANCE OF INTERNET ENTREPRENEURSHIP: THE EVIDENCE OF ZHEJIANG

PROVINCE IN CHINA .. oottt s et s e et e st e e s te e s st e e be e e s eeesaeesabe e tee e s teesateenteeateeesteesnseenneeenneeneesnneanees 681
Yangxue Xiang ; Xuesong Chen ; Liang Mei ; Jin Chen

FUTURE THINKING: THE SCARCE MANAGEMENT SKILL ..ooiiiiiiiiiiiie i 689
Anthon P. Botha ; Marthinus W. Pretorius

A STUDY ON THE FACTORS OF THE INNOVATOR'S DILEMMA IN JAPAN.......cccoitiititene e 698
Takao Nomakuchi ; Hideki Hayashida ; Masakazu Takahashi

HOW DO PATENTS' INTRINSIC PROPERTIES ASSOCIATE WITH LITIGATION? ...ccoveiiee e 702
Yang Tai Chou ; Hsin-Ning Su

A STUDY ON GENERATING NOVEL INVENTIONS BASED ON F-TERM CLASSIFICATION ......cccooevinienne 713

Yuichi Ohtsuka ; Masakazu Takahashi

EARLY FUTURE TECHNOLOGY: USING ARTIFICIAL INTELLIGENCE TO MANAGE

DESIGN-DRIVEN INTELLECTUAL PROPERTY ...ttt sttt sttt et saa et st e e e nnneannas 719
Raphael Arar ; Ray Strong

TOWARD AN EFFICIENT SEARCH METHOD TO CAPTURE THE FUTURE MOT

CURRICULUM BASED ON THE SOCIETY 5.0 .. ittt ettt et e st e e st e e e enae e e s eate e e eateaeaan 725
Masashi Shibata ; Yuichi Ohtsuka ; Kazuya Okamoto ; Masakazu Takahashi

A STUDY OF THE CORRELATION BETWEEN NUMBER OF CLASSIFICATION SYMBOLS

AND PATENT CITATION COUNT ...ttt ettt ettt e e ett e e e bt e e e e ba e e e sabeeesabaeeaaabeeesabeeesabseeaasareeesabeeesabeeeannes 732
Chung-Huei Kuan ; Tsai-Hsuan Yang

A REAL OPTION BASED MODEL FOR THE VALUATION OF PATENT PROTECTED

TECHNOLOGICAL INNOVATION PROJECTS ...ttt ettt sttt st e et e e e sabae e s stte e e annneas 738
Daniel Hernandez-Garcia ; David Guemes-Castorena ; ldalia Ponce Jaramillo

VENTURE CAPITAL AND PATENT ACTIVITIES IN CHINA: MULTI-CASE STUDY IN BIO-

PHARMACEUTICAL INDUSTRY ...ttt ittt et et ste e st esstaesteeastaesseasnseessesessaesseeansessseeessaesnseanseessenesseesnseenses 754
Ying Guo ; Lili Zhang ; Yue Qian ; Chao Yang
THE STUDY OF CLASSIFICATION ON PATENT DECISIONS: THE CASES FROM U.S. CAFC..........cee.e... 763

Wen-Ling Hsu ; Yun Ken ; Fang-Pei Su
THE DEVELOPMENT OF PRODUCT AND PROCESS CLAIMS IN BLU-RAY TECHNOLOGY:

INDICATORS FOR THE DYNAMICS OF INNOVATION THEORY ..ottt 772
Sven Wittfoth ; Michael Wustmans ; Martin G. Moehrle
SOCIAL INNOVATION ASSESSMENT AT THE UNIVERSITY LEVEL.......ccoooiiiee e 780

Dilek Cetindamar ; Berna Beyhan

EMERGING PROCESS OF RURAL-BASED INNOVATION SYSTEM: A TAIWAN CASE STUDY

OF "YILAN EXPERIENCE" ... oottt ettt et ettt e s ae et e s st e e te e e see e saeeeabeesteeasteesaseenteesteeesseesneeentaesnneenneeins 784
Sheng-Tsung Hou

THE DEVELOPMENT OF SOCIAL COMMERCE RESEARCH: A MAIN PATH ANALYSIS OF

THE LITERATURE ..ot b e e b b e b e e b b e b sb e nb e be e 794
Kai-Yu Tang

A STUDY OF IMPACT OF INSTANT MESSAGING ON JOB PERFORMANCE THROUGH

EMPLOYEE EMPOWERMENT ...ttt ettt b e sb e e b e b e e e et e e e e s b e e e abeennas 799

Chih-Ying Wu ; Hue-Mei Liang ; Su Mei Chiu ; Chih-Hung Yuan

KNOWLEDGE FLOWS AND INFLUENCE IN ONLINE SOCIAL NETWORKS: PROPOSING A

RESEARCH AGENDA ...ttt b et b e s e e bt e st e ekt a1t e ekt eR b e e bt e b e ekt ehb e ebe e s b e ekt e ab e nb e e bt e ekt enb e s b e eseenbeanean 809
Charles M. Weber ; Nitin V. Mayande

TEXT AND DATA MINING OF SOCIAL MEDIA IN SCIENCE AND TECHNOLOGY

PUBLICHITY ittt b bbbt h b s b e h b e e H oAb e e b s e R e 4R b oAb e e b e e R e h b e b e e s b e e Rt e bt s bt e s e e b e e e b e et e b anr s 823
Haodong Zhang ; Shuo Xu ; Zheng Wang ; Lijun Zhu ; Hui Luo ; Dasheng Deng ; Hong Wu

AN ANALYSIS OF THE SERVICE ECOSYSTEM OF THE JAPANESE PAY-TELEVISION

INDUSTRY FROM THE PERSPECTIVE OF SERVICE DOMINANT LOGIC.......ccooiiiiiiieieeeeeeee e 830
Shuji Sudo ; Yasunobu Ito

HOW THE INNOVATION DIFFUSION OF FACEBOOK CHANGED INTERNET USAGE AND

EXPRESSION OF PUBLIC OPINION IN TAIWAN: USING VOTERS' INTERNET AND

FACEBOOK USAGE DURING THE 2016 TAIWANESE PRESIDENTIAL ELECTION AS AN

Mavis Tsai ; Yuwei Zhang

SYSTEMS ENGINEERING AND PROJECT MANAGEMENT: POINTS OF INTERSECTION,

OVERLAPS, AND TENSIONS ...ttt et e e e e et e e e et e e e st e e e e etbeeeesbbeeesabeeasabbaeeesabeeesntaeeeassaaean 848
James W. Boswell ; Frank T. Anbari ; John W. Via



EVALUATION OF THE EFFECTS OF ACTIVITY DEVIATIONS ONTO A DEVELOPMENT

PROJECT'S TARGET DIMENSIONS ...ttt ettt ettt e e st e e e st e e e e e abe e e e abaeaeaabeeeesaaeeesnbeeesasbeaeannes 854
Guenther Schuh ; Michael Riesener ; Christian Doelle ; Soeren Brockmann

REQUIREMENTS ENGINEERING PRINCIPLES APPLICABLE TO TECHNOLOGY AND

INNOVATION MANAGEMENT ....ooiitiiite ittt ettt e st e st e e be e s bt e s be e st aeesbeesabeebeeesbeesbsesabeeataeeteesnbeebeeanrees 860
Naude Scribante ; Leon Pretorius ; Siebert Benade

CONTINUAL PM SELF-GROWTH MODEL.: UTILIZING THE PM COMPETENCY

EVALUATION SHEET ...ttt ettt e et e e st e e s bt e e e e bb et e sa b e e e e teee e e bt e e e sabeeeabbeeeassbeeesabaeeabaeaannes 868
Yumiko Miyake ; Naoshi Uchihira

XPLORING THE ROLE OF PRODUCTION MANAGEMENT CONCEPTS FOR MANAGING

PROJECTS: THE "DIVIDE AND CONQUER™ APPROACH ... ..ottt sttt snne s 875
Boaz Ronen ; Thomas Lechler ; Edward A. Stohr

OPTIMIZING RESOURCE ALLOCATION IN A PORTFOLIO OF PROJECTS RELATED TO

TECHNOLOGY INFUSION USING HEURISTIC AND META-HEURISTIC METHODS ........cc.ccooevvevieiieeen 882
Maximiliano S. Zuloaga ; Bryan R. Moser

PERFORMANCE METRICS IN ENGINEERING CHANGE MANAGEMENT: TOWARDS A

METHODOLOGY TO INVESTIGATE THE EFFICIENCY OF HANDLING ENGINEERING

CHANGES ...ttt ettt e e et e e e e e tteeesbeeeeateee e e aateeesabaeeaaseeeeasbeeeaabeeeaseseeeasbeeeanbeeaasbeeeeabaeeanteeeaseaaans 905
Niklas Kattner ; Udo Lindemann

ENGINEERING CONSULTANT PROJECT CASH FLOW CONTROLS: AN EMPIRICALLY-

SUPPORTED SYSTEM DYNAMICS CONCEPTUAL MODEL......cccoiiiiitiiec ettt svne e 913
Alfred M. Chitongo ; Leon Pretorius

ANALYSIS OF THE IMPACT OF A SMALL HYDROPOWER GENERATION PROJECT ON

THE LOCAL ECONOMY: THE CASE OF GOKASE TOWN, MIYAZAKI PREFECTURE............ccccoeeviivieenen. 923
Yaeko Mitsumori

USING MANAGEMENT OF TECHNOLOGIES TO AVOID SOCIAL CONFLICTS AROUND THE

AREA OF LARGE SCALE MINING PROJECT IN MADAGASCAR.......ccoi ittt aa s 928
Herindrainy Olivier Rakotomalala ; Elise Raveloson ; Andrianaivomalala Ravalison ; Etienne Rakotomaria

INNOVATION MANAGEMENT: A NEED-CENTERED OPTIMAL JOINT INVESTMENT

P o 2 @ 7 AN O o TSP TOPR 950
Oliver Yu

CONTEXTUAL DIFFERENTIATION OF ABSORPTIVE CAPACITY: EMPIRICAL AND

CONCEPTUAL DEVELOPMENT ..ottt ettt et e e ettt e e e et e e e s be e e e ebbee e e sabeeesabeeeasbbaeeesabeeesntaeeaassaaeas 962

Marina Dabic ; Ernest Vlacic ; Tugrul Daim

THE IMPACT OF TECHNOLOGICAL AND MARKET UNCERTAINTY ON INNOVATIVE

DEVELOPMENT PROGCESSES.........cootii ettt ettt ettt s b e e s ettt e e e ett e e e s abee e s ataeeeeabeeesabeeesbbeeesabeeesabeeesnbesaeanes 970
Dov Dvir ; Arik Sadeh

A RELATION BETWEEN INFORMAL COMMUNICATION IN INNOVATION AND OPEN

INNOVATION CLIMATE IN AN R&D ORGANIZATION: RESEARCHERS' PERSPECTIVE .......ccccoovveeveenen. 975
Sineenat Tienkouw Watanavisit

OPEN INNOVATION THROUGH INTERCONNECTION BETWEEN SMALL AND MEDIUM-

SIZED ENTERPRISES AND LARGE ENTERPRISES. . ...... ..ottt ettt et e e et e s rea e 980
Takashi lwamoto ; Atsuko Yasuda

DETERMINING THE APPLICATION SUITABILITY OF AGILE METHODS FOR HIGHLY

INTERDEPENDENT PRODUGCTS ...ttt ettt ettt e et e s etae e e ettt e e e sabe e e sbaee e etbaeeesabeeesabeseseabaeeesabeeesabeeesaseeeens 989
Guenther Schuh ; Michael Riesener ; Frederic Diels

FUNCTION OF BA OF META-ENGINEERING FOR CREATING INNOVATION ......ccocecii i 999
Yasutoshi Komatsu ; Hiroshi Suzuki

AMBIDEXTERITY OF INNOVATIVE CAPABILITY AND ECONOMIC PERFORMANCE............ccoevvveiiinnnne 1007

Ssu-Hua Chen ; Hsin-Ning Su
AN ANALYSIS ON THE ROLE OF ORGANIZATIONAL INNOVATION FOR ENHANCING
FIRMS' INNOVATION PERFORMANCE: FOCUSING ON THE MANUFACTURING INDUSTRY

IN SOUTH KOREA ... et b e bt b s b e b e e bt s b e skt e b e e ek e e s b e s bt e s e e ebeen b e nb e et e ebeanbenbe et e e nbesaean 1018
Do-Bum Chung ; Byungil Kim
CONCEPT OF INNOVATION TRANSFER FROM CORPORATE INCUBATORS .......cccoveiiiinieneeene e 1023

Guenther Schuh ; Florian Vogt ; Felix Lau ; Philipp Bickendorf

INFLUENCING FACTORS ANALYSIS OF 3D PRINTING TECHNOLOGY DIFFUSION ACROSS

INDUSTRIES . ...ttt b e h e s e e b e e a b e e b £ e h e e b e e R b e b e e R e e eb e e Rt e e bt e he e ebeen b e nbeeseeebeembenbenbeenennean 1034
Yuanyuan Shi ; Lucheng Huang

DEVELOPING DISRUPTIVE INNOVATIONS FOR SUSTAINABILITY: A REVIEW ON IMPACT

OF INTERNET OF THINGS (IOT) 1tiiiieiieistt sttt sttt sttt bentebe st e st eseebeeaesbesbe s enseseanenns 1042
Mina Nasiri ; Nina Tura ; Ville Ojanen



TOWARDS ABETTER UNDERSTANDING OF THE KEY ELEMENTS DRIVING THE

INNOVATIVENESS OF THE MINERAL RESOURCES INDUSTRY: A LITERATURE REVIEW ................... 1052
Marthinus J. Du Plessis ; Marthinus W. Pretorius

THE EXODUX FRAMEWORK: SUPPORTING COMPREHENSIVE USER EXPERIENCE

(] ] 1 OSSPSR 1063
Simon Kremer ; Alexander Schlimm ; Udo Lindemann

A COMPARISON OF TWO INNOVATION TOOLS: APPLICATION ON SMART KITCHEN

Burcu Taskin ; Nuri Basoglu ; Tugrul Daim

A FRAMEWORK FOR UNDERSTANDING CONVERGENCE-BASED INNOVATION: A STUDY

OF CANADIAN VENTURES ... .ottt e ettt e st e et e e e e sat e e abe e e see e sseesnbe e teeasteesaeeanteentaeeaeennseennes 1080
Prescott C. Ensign

RESEARCH ON THE EXTERNAL ENVIRONMENTAL IMPACT FACTORS OF P2P LENDING

INDUSTRY'S REGIONAL DIFFERENCES IN CHINA ....oo ittt 1087
Tingyu Zheng ; Tao Wang ; Zhiyun Ma

HOW DO INNOVATION CAPABILITIES OF INDUSTRIAL CLUSTER EVOLVE IN THE

CONTEXT OF E-COMMERCE?: A CASE STUDY FROM CHINA ....ooiii et 1097
Chen Xiao ; Zheng Gang

MANAGING OPEN INNOVATION: A CASE STUDY OF THE NATIONAL SCIENCE AND

TECHNOLOGY DEVELOPMENT AGENCY (NSTDA) IN THAILAND ..ottt 1105
Songphon Munkongsujarit ; Sabin Srivannaboon

NATIONAL, SECTORAL AND TECHNOLOGICAL INNOVATION SYSTEMS: THE CASE OF

TAIWAN'S PHARMACEUTICAL INDUSTRY ...ttt sttt sttt tee e sneeantessneasnsesanaeesseesnnannne 1114
Yi-Siang Lin ; Hsin-Ning Su

DIFFUSION OF INNOVATION MANAGEMENT PRACTICES IN MANUFACTURING

INDUSTRY IN BRAZIL: COMPARING MULTINATIONAL SUBSIDIARIESTO BRAZILIAN

NATIONAL FIRMS ...ttt sttt et e e e e te e e st e e sae e e be e et e e e teeasbe e teeaneeesseesnteeaneeesteesneesnteenreean 1121
Ruy Quadros ; Edmundo Inacio Junior ; lone Egler ; Andre Tavares ; Rubia Quintao ; Daniel Monaco ; Glicia
Vieira

MARKET-BASED INNOVATION FOR SUSTAINABLE COMPETITIVE ADVANTAGE ........ccoovvivevieiieeiene 1130
Wilson Zehr

A STUDY ON THE ENVIRONMENTAL REGULATIONS AND INNOVATION: THE CASE OF

THE EUROPEAN REACH REGULATION ..ottt ettt ee et se e sraa e ssaesnteessenansaesseeanseesnseansessnsnsssessnsennes 1141
Kenji Nagasato

SERVITIZATION EDUCATION FOR TECHNICAL PERSONNEL: CONCEPT AND ITS EFFECT

ON RED OUTPUT .ottt sttt sttt etk e b e s b4 a4 e e be a8t e s bt e84 e e bt e st e A b e e R e e ke e R b e s ke e b e e ke e nbenbe e b e e nbenneenbenbeans 1145
Kunio Shirahada ; Naoki Takahashi

TECHNOLOGY READINESS LEVELS IMPROVING R&D MANAGEMENT: A GROUNDED

THEORY ANALYSIS .ttt bt bbbt e b e b e b e et b e e st s b e e s et b e e b s bt e e eb e e b e nb e e e b ene s 1151
Joao Ricardo Lavoie ; Tugrul U. Daim
THE ROLE OF BRIDGE MANAGERS IN GLOBAL R&D PROJECTS ......oooiiiiiieiiieieeee e 1160

Naoshi Uchihira ; Nawarerk Chalarak ; Srigowtham Arunagiri

MANAGE INTERDISCIPLINARITY BASED ON REQUIREMENTS TRACEABILITY: A

GRAPH-BASED TOOL SUPPORT FOR REQUIREMENTS TRACEABILITY oo 1166
Weidmann Dominik ; Lindemann Udo

R&D MODE DECISION IN A STRATEGIC CONTEXT OF OPENNESS: AN EMPIRICAL TEST

OF SIMES IN CHINA oottt ettt et e et e et esa b e e be e e s et e she e e abe e e b et e beesm b e e be e e seeenbeeanbeeabeeenteenneeanes 1174
Yanting Guo ; Gang Zheng

EXPLORING EFFECTIVE FACTORS FOR THE GENERATION OF INNOVATIVE IDEAS AND

TECHNOLOGIES IN FUNCTIONAL FOOD R&D ....cooiiiieie ettt sttt ee et sae et snaa e naaesnaeesnaennnaenns 1181
Kosuke Kato ; Shin Ito ; Kazuhiko Itaya

STATIC ANALYSIS DEPLOYMENT MODEL FOR CODE QUALITY ON R&D PROJECTS OF

SW DEVELOPMENT ..ottt bbb b bttt b bt b ettt b bbb b et et e b e 1188
Jeong-Hyun Park ; Young-Sik Park ; Hyo-Taeg Jung
GOAL SYSTEM MANAGEMENT FOR USE-ORIENTED PRODUCT-SERVICE SYSTEMS.........ccooviiiinne 1193

Julian Wilberg ; Felix Heitzer ; Christoph Hollauer ; Mayada Omer

IMPROVING THE EFFECTIVENESS OF FUZZY FRONT END MANAGEMENT: EXPANDING

STAGE-GATE METHODOLOGIES THROUGH AGILE ......ocoii ettt saa e 1200
Aruna Bhatia ; Juchun Cheng ; Sadaf Salek ; Vidhi Chokshi ; Antonie Jetter

FACTORS INFLUENCING INTERACTION OF CREATIVE TEAMS IN GENERATION OF

IDEAS OF NEW PRODUCTS: AN APPROACH FROM COLLABORATIVE SCRIPTS......ccccccoviiiiieninicnieninn 1208
Jose J. Aguilar-Zambrano ; Manuel J. Trujillo



STATISTICAL ANALYSIS OF CROSS-FIELD INVENTIONS MADE IN INTERCONNECTED

Masayuki Hirose
ANALYSING NEW PRODUCT DEVELOPMENT PROJECTS INCORPORATING REAL

OPTIONS: A BASIC MODEL AND CASE STUDY ..ottt sttt tee s sta s te e srae e sbaesnaeenteesrvaennaeannas 1229
C. E. Nissen ; L. Pretorius ; A. De Klerk
DESIGN CAPABILITIES IN SOFTWARE INNOVATION SETTINGS........ooiiiiie et 1236

Felipe Zapata-Roldan

IMPROVING THE CONCEPTUAL DESIGN AT THE TECHNOLOGICAL INNOVATION OF

PRODUCT: CASE OF REFRIGERATION BY ADSORPTION ...ttt ettt 1244
Jose C. Alvarez ; Kazuo Hatakeyama

COMPARATIVE ANALYSIS OF IDEA GENERATING PROCESSES IN EMERGING AND

DEVELOPED COUNTRIES; INDONESIA, MALAYSIA, AND JAPAN ..ottt 1250
Nanami Furue ; Yuichi Washida

PRODUCT MODELS IN MECHATRONIC DESIGN: LITERATURE ANALYSIS ON THE

INTERDISCIPLINARY CHARACTER OF PRODUCT MODELS........ccoiii et 1258
Dominik Weidmann ; Moritz Isemann ; Peter Kandlbinder ; Christoph Hollauer ; Niklas Kattner ; Lucia Becerril ;
Udo Lindemann

CHALLENGES IN PROCESSING DIGITAL AND PHYSICAL PARTS IN ADDITIVE

MANUFACTURING: AN EXPLORATION ..ottt an et ane b ane 1265
Dominik Morar ; Hans-Georg Kemper ; Heiner Lasi
COST-ORIENTATED PRODUCT VARIANT EVALUATION USING SIMILARITY ANALYSIS.........cccovee 1274

Guenther Schuh ; Michael Riesener ; Manuel Ebi

PERFORMANCE DRIVERS IN GLOBAL PRODUCTION NETWORKS: ANALYSIS OF CAUSE

AND EFFECT RELATIONS BETWEEN INFLUENCING FACTORS AND PERFORMANCE OF

PRODUGCTION SITES ...t e ittt ettt s et e st e be e e e e saeeasbeesteeaseeesseeenbeeateeeseeasseenteeasseesseesnbeensaeesteesnseanteesrnen 1280
Guenther Schuh ; Jan-Philipp Prote ; Bastian Franken ; Margarete Stower ; Manuel Ebi

PRIO-T: SUCCESSFUL APPLICATION OF ICT ON THE SHOP FLOOR IN TOOL AND DIE

INDUSTRY oottt sttt sttt sttt b e s e bt e he e b e e s e bt o8 4o b e e Rt ekt 28 4o bt a8 b e b e R4 e R e e Rt e e be e R b e ek e e st e e b e e bt et e e bt e st e nbeenbenne s 1289
Guenther Schuh ; Michael Salmen ; Advan Begovic ; David Goertz

APPLICATION OF BUSINESS PROCESS REENGINEERING AS A PROCESS IMPROVEMENT

LI 1O T I N O 0] s U 5 USSR 1296
David Kruger

THE SUITABILITY OF LEAN AS AN IMPROVEMENT TOOL IN A MANUFACTURING

CONCERN: A CASE STUDY .ottt ettt s e e et st e e s te e aate e s te e e s teessteaabeeaseeesseesabeeteeesseesaeeanteeateeeteennseannes 1305
David Kruger

ABSENTEEISM - A MAJOR INHIBITOR OF PRODUCTIVITY IN SOUTH AFRICA: A

CLOTHING INDUSTRY PERSPECTIVE ...ttt sttt st sba et sre e snaeenteesnteanaenneas 1314
Kemlall Ramdass

EVALUATING THE EFFECT OF CENTRALIZED ADMINISTRATION ON HEALTH CARE

PERFORMANCES USING DISCRETE-EVENT SIMULATION .....ooiiiiiiiiese s see e sae e snee e 1321
Chen Zhang ; Hamza Hanchi ; Sebastiaan Meijer

INTERNATIONAL TRADE RELATIONS OF PRODUCTS FOR WIND ENERGY PRODUCTION:

A STUDY FROM THE DYNAMIC SOCIAL NETWORK ANALYSIS (DSNA) .....covvitiiieieectee e se s 1327
Fernanda Gisele Basso ; Geciane Silveira Porto ; Sergio Kannebley Junior

RESEARCH ON THE GOVERNMENT AGRICULTURE INVESTMENT EFFICIENCY UNDER

CHINA'S NEW NORIM A L ettt sttt s e s b e s e e sh e e be e e bt e e nbeesnbeebe e e rteenbeeanbeenbeeeteeanbeenees 1345
Xu Bai ; Yun Liu ; Yijie Cheng ; Zhiyun Ma ; Zhe Yan

IMPACTS TO PRODUCTIVITY IN THE PAINTING TRADES. ...ttt 1351
Gerald H. Williams ; C. William Ibbs ; Timothy R. Anderson

METABOLISM OF INTER-FIRM TRANSACTIONS IN REGIONAL NETWORKS.......c..c oo 1373

Hiroko Yamano ; Hajime Sasaki ; Ichiro Sakata

PREDICTION OF BUSINESS PARTNERS USING AN N-GRAM-BASED APPROACH THAT

COMBINES A NETWORK MODEL AND LINEAR MODEL OF A SUPPLY CHAIN .......cccoooiiiiiiiiice 1381
Hajime Sasaki ; Ichiro Sakata

BALANCING SUPPLY CHAIN ARCHETYPES AND AMBIDEXTERITY IN THE APPAREL

INDIUSTRY ettt h et b e s e b e e s et ek e e R b e e b £ e R e e b £ 4R b e A E £ e h 8 e b £ 4R b £ AR £ SR e e b e 4R b e nh e e Re e eb e embenb e e s e e ebeembenbenbeeneanean 1389
David Guemes-Castorena ; Brenda Ruiz

A HISTORICAL ANALYSIS OF THE EVOLUTION OF THE ECONOMICS OF QUALITY: THE

COST OF QUALITY REVISITED ..ottt sttt b bbbttt e et et sreens 1402
Armando Elizondo-Noriega ; Mario G. Beruvides ; David Guemes-Castorena



THE APPLICATION OF QUALITY FUNCTION DEPLOYMENT TO SMARTWATCHES: THE
HOUSE OF QUALITY FOR IMPROVED PRODUCT DESIGN ....c.coiiciie it 1411
An Wun Lee ; Grace T. R. Lin ; Wen-Hsun Kuo ; Shin-Jye Lee

EXPANDING THE DEFINITION OF QUALITY COSTS BEYOND THE CONFORMANCE AND

NONCONFORMANCE DICHOTOMY ...ttt bbbt eb bbbt ane 1417
Armando Elizondo-Noriega ; Mario G. Beruvides ; David Guemes-Castorena

PROFIT SHARING STRATEGY, EMPLOYEE COMMITMENT AND INTENTION OF STAY ....cccccoviiininine 1424
Ching-Hsiu Chi ; Jonathan C. Ho

TECHNOLOGY MANAGEMENT PRACTICES OF CTOS IN EMERGING ECONOMY INDIA........ccccceeenee. 1435

Ajit Kumar ; Mukundan R. ; Karuna Jain

CROSS-DOMAIN ACADEMIC PAPER RECOMMENDATION BY SEMANTIC LINKAGE

APPROACH USING TEXT ANALYSIS AND RECURRENT NEURAL NETWORKS.......cccociiiiiiiiinieniene 1441
Kiran Mysore Ravi ; Junichiro Mori ; Ichiro Sakata

AUTOMATICALLY CONSTRUCTING AREAS OF EXPERTISE BASED ON R&D

PUBLICATION DA T A ittt bbbt bbb bt e bt e E b e e bt e b e e et e R e e bt e Re e bt e b e e bt e b b e bt e e e b e s et e nbean 1451
Alisa Kongthon ; Choochart Haruechaiyasak ; Santipong Thaiprayoon ; Kanokorn Trakultaweekoon
EXPLORING RESEARCH FOCUS ASSOCIATION IN DIGITAL HUMANITIES.......cccooi e 1457

Hsin-Ning Su ; Yang-Tai Chou
EXPERIENCES FROM A DISCIPLINE IN FACILITIES PLANNING APPLIED TO NON-

INDUSTRIAL ENVIRONMENTS L. .ottt ettt ettt ettt e e e et e e e st e e s ebeaeeeabbeeesabeeesnbaeeeasbaeeesabeeesbeeeeanseas 1463
Gabriel Bouhid Barradas ; Vinicius Carvalho Cardoso
THE AUTOMATIC SCIENTOMETRICS ANALYZING SYSTEM .....cooiiiiiie ettt 1472

Shino lwami

KNOWLEDGE CONVERTER(S) WITHIN KNOWLEDGE FLOWS OF PATENT CITATION

NETWORK: EVIDENCE FROM PATENT LAWSUITS OF SMARTPHONES.........cccooiiiieecceeee 1480
Yu-Hsin Chang ; Kuei Kuei Lai ; Chien Yu Lin ; Wen Goang Yang ; Pei-Jie Shih ; Chia Chun Liu

PLS-BASED MULTI-GROUP ANALYSIS FOR KNOWLEDGE MANAGEMENT IN THE LIFE

INSURANCE INDUSTRY ...ttt sttt b ettt b et b e st e bt e s b e s bt e s e e bt e st e s bt e st e eb e esbenb e e s e e ebeanbenbeeseenbesnean 1488
Li-Su Huang ; Mohammed Quaddus ; Anna Rowe ; Cheng-Po Lai

ROLES AND POSITIONS OF KNOWLEDGE FLOW OF COMPANIES IN THE SILICONE

HYDROGEL CONTACT LENS INDUSTRY ..ottt bbb 1494
Fang Pei Su ; Kuei Kuei Lai ; Ming Chung Yang ; Chien Yu Lin ; Yunn Kuen Chang ; Chia Chun Liu

ONTOLOGY DESIGN FOR AUTOMATIC EVALUATION OF WEB USER INTERFACE

LGN = 1 I I TSP PO O TP RO PP URTPRTURPPPRON 1502
Tarmo Robal ; Jevgeni Marenkov ; Ahto Kalja

AN INVESTIGATION INTO THE IMPLEMENTATION OF NEW VERSIONS OF

INFORMATION SYSTEMS IMPLEMENTATION ..ottt ettt 1510
Kem Ramdass

EXPLORING THE ANTECEDENTS OF FACEBOOK CHECK-IN SERVICE ON SHARING

INTENTION L.t bbbt bbbt h b e a b b £ e b b e e h b e b e e h b e R e e a b e e bt e R e e e b e e s b e e bt e e e b e ab e b e e b e e b ene s 1515
Jung-Jung Chang ; Chun-Hua Hsiao ; Chien-Hung Lin

CROSS-DISCIPLINARY SURVEY ON "DATA SCIENCE" FIELD DEVELOPMENT:

HISTORICAL ANALYSIS FROM 1600S-2000S .......cceeitiiieiiriieiiesieeie sttt sie et sse s sbeessesseeeessesssesneasnesseans 1520
Etsuko Tane ; Yuko Fujigaki

ENDOWMENT STRUCTURE, TECHNOLOGICAL INNOVATION AND INDUSTRIAL

STRUCTURE UPGRADING ..ottt 1t b et b ettt b bbb et n s 1530
Yunfang Wang ; Xu Bai ; Yijie Cheng

ADAPTING TECHNOLOGICAL CAPABILITIES FOR WORLD DIGITAL BUSINESS: THE

CASE OF NETELEX ..ottt bbbt bbb s bbb et R e e R bbb e bt e he e bt e e bt s e b e nbe e 1535
Santiago Ruiz-Navas ; Kumiko Miyazaki

ASSESSING THE VALUE OF DATA: AN APPROACH TO EVALUATE THE TECHNOLOGY

DRIVEN BENEFITS OF SMART PRODUCT DATA ..ottt sttt sbe et st aesbe et en 1545
Guenther Schuh ; Ramon Kreutzer ; Marc Patzwald

DATABASE VALUATION: HOW TO DETERMINE THE ECONOMIC LIFETIME AND

CONTRIBUTION OF DB ASSETS?....e ettt sttt b ettt b et b e n et e st an s 1555
Tae-Eung Sung ; Seung-Pyo Jun ; San Choi ; Hyun-Woo Park

RESEARCH ON PRECEDING-EVALUATION IN KEY TECHNOLOGY PROJECTS OF

ENTERPRISE.......coeeiee ettt bbbt e et ekt e b e e h e o2t e b £ e b e e h £ e b e e b e e bt e R b e b e e b e e b e ehe e nb e e b e enbesneenenbean 1560
Jinyi Gu ; Yun Liu ; Zhe Yan ; Fangjuan Yang ; Xiaomei Ding

CROSS-OVER BETWEEN SCENARIO ANALYSIS AND AGENT-BASED MARKET

SIMULATION FOR TECHNOLOGY PLANNING .......oooiiiiiiet ettt sb e aesnes 1567
Markus Guenther ; Lars Luepke ; Christian Stummer



INTERNET OF THINGS TECHNOLOGY DIFFUSION FORECASTS ..ottt 1576
Yorgos D. Marinakis ; Steven T. Walsh ; Rainer Harms

ROADMAPPING AS A PLATFORM FOR DEVELOPING MANAGEMENT TOOLKITS: A

COLLABORATIVE DESIGN APPROACH WITH THE LEGO GROUP ........cccoiiiiiiieiteieeeee e 1581
Clive Kerr ; Robert Phaal ; Kasper Thams

BUILDING A MEDICAL PRODUCT DEVELOPMENT INDUSTRY IN AN EMERGING

ECONOMY ..ttt bbbtk e b e b e e E e ke e s bt 4R £ e E AR £ oAb AR £ e R e R et R bR R e R Rt e bt e e n e R n b e 1592
Jeff Hamilton ; Ronald Vatananan-Thesenvitz

BENCHMARKING OF TECHNOLOGY ROADMAPPING PROCESS IN ENERGY SECTOR: A

LITERATURE REVIEW ...ttt bttt b bbb e a bt e b e et e b e e m b e e bt e e e ke e b e sbe e beab e e b e nbeenes 1599
Chih-Jen Yu ; Tugrul Daim

ANALYSIS ON EVOLUTION AND FRONTIER RESEARCH OF SELECTIVE CATALYST

REDUCTION TECHNOLOGY FOR DIESEL ENGINE BASED ON BIBLIOMETRICS .........cccccoiniiiiiines 1609
Lucheng Huang ; Xiaoli Wang ; Feifei Wu ; Qian Li

DEVELOPING A STRATEGIC ROADMAP FOR POLICY AND DECISION MAKING: CASE

STUDY OF ICT AND DISASTER RISK REDUCTION IN PUBLIC SAFETY NETWORKS...........cooeeviieeenen. 1616
Nasir Jamil Sheikh
ASSESSING THE SENTIMENT OF SOCIAL EXPECTATIONS OF ROBOTIC TECHNOLOGIES................. 1623

Cristian Mejia ; Yuya Kajikawa

REQUIREMENTS-BASED MATCHING APPROACH TO CONFIGURATE CYBER-PHYSICAL

SYSTEMS FOR SIMES ...ttt bbb bt bt h bbbttt b e bt bbb et an e 1630
Felix Jordan ; Anne Bernardy ; Max Stroh ; Johannes Horeis ; Volker Stich

ADOPTION CRITERIA EVALUATION OF ACTIVITY TRACKING WRISTBANDS FOR

UNIVERSITY STUDENTS ...ttt bbbttt e e bbb e b b e e bt e b ettt e e b e e e b areen 1637
Amir Shaygan ; Dilek Ozdemir Gungor ; Hakan Kutgun ; Ali Daneshi

DOES OFFLINE DRIVE ONLINE?: A STUDY OF INTERCONNECTED EFFECTS OF

TECHNOLOGY ATTRIBUTES IN SELF-SERVICE SYSTEMS ..ot 1644
Chun-Hua Hsiao

PRODUCING AND COMMUNICATING AN INTERACTIVE POPULAR SCIENCE VIDEO FOR

NEW MEDIA: USING AS AN EXAMPLE THE THEME OF MARINE MICROPLASTICS

SPELLING BIG PROBLEMS FOR FUTURE GENERATIONS ...ttt 1649
Mavis Tsai

SCIENCE COMMUNICATION AND CULTURE IN RURAL CHINA: A CASE STUDY OF

XIACHEN VILLAGE IN ZHEJIANG PROVINCE .......oo ottt et e eaae e earea e aes 1659

Lihui Wang ; Nian Zheng
EVALUATION ON DEVELOPMENT INDEX FOR NATIONAL SCIENCE POPULARIZATION

(07N o O I I O ] O 1 N S SSS 1663
Zheng Nian ; Qi Peixiao ; Wang Gang

DISCOVERY AND DYNAMIC PREDICTION OF USER'S INTEREST BASED ON ARIMA........ccccovvviiiiininns 1671
Xuejian Ren ; Xiang Chen

QUANTIFYING NESCIENCE: A DECISION AID FOR PRACTICING MANAGERS.........ccccoiiviiiinieieneee, 1679
Charles M. Weber ; Rainer P. Hasenauer ; Nitin V. Mayande

THE ROLE OF RESILIENCE IN REGIONAL INNOVATION SYSTEM ....coiiiiieecee e 1692
Pei-Chun Lee ; Ryan Hamamoto

THE FOUR FACTORS OF WORKPLACE RESILIENCE ......coii ittt sva s st e e 1698

Larry A. Mallak
CAPABILITY EFFECTIVENESS TESTING FOR ARCHITECTURAL RESILIENCY IN

FINANCIAL SYSTEIMS ..ttt bbbt b e bbb e bbb e bt e b b e bt e b e e bt e b b e bt et sean e s ne e b nre e 1703
Paul Rohmeyer ; Tal Ben-Zvi ; Donald Lombardi ; Alan Maltz

COMMON SENSE REASONING FOR KNOWLEDGE INTEGRATION.......ccccoiiiiiiieie e 1710
Mike Freiling ; Daniel Sagalowicz

ACHIEVING COMPETITIVE ADVANTAGE THROUGH BIG DATA: A LITERATURE REVIEW................. 1716
Husam Barham

BIG DATA IN PRODUCT DEVELOPMENT: NEED FOR A DATA STRATEGY ...cccoiiiiiiiiiineceeeenne 1723
Julian Wilberg ; Isabell Triep ; Christoph Hollauer ; Mayada Omer

LONGITUDINAL PATENT ANALYSIS FOR BIG DATA TECHNOLOGY .....ccoiiiiiiiiiiiiieieecesesee e 1733

Bingxiu Gui ; Yun Liu ; Xu Bai ; Jiaojiao Zhang

BUILDING INFORMATION MODELING (BIM) ENABLED FACILITIES MANAGEMENT

USING HADOOP ARCHITECTURE ...ttt ettt e et e e st e e e et e e e bte e e s abee e e eabee e sbeeeeeasaaeaas 1741
Muhammad Arslan ; Zainab Riaz ; Saba Munawar



ANALYSIS ON THE DEMAND OF TOP TALENT INTRODUCTION IN BIG DATA AND CLOUD

COMPUTING FIELD IN CHINA BASED ON 3-F METHOD.......coci it 1747
Linjia Zhao ; Yuanxi Huang ; Yingiu Wang ; Jia Liu

RESIDENTIAL CUSTOMER SATISFACTION PERFORMANCE ASSESSMENT MODEL FOR

ELECTRICITY SERVICE FOR A POWER UTILITY IN BRAZIL ....ccoooiiiiiiieiceineee e 1750
Angela Maria Catapan ; Eduardo Kazumi Yamakawa ; Luciano Cavalcante Siebert ; Alexandre Rasi Aoki ; Edson
Pinheiro De Lima

UTILIZING IEC61850 STANDARD AND THE GENERIC OBJECT ORIENTATED SUBSTATION

EVENT FACILITY IN MODERN PROTECTION AND CONTROL DEVICES.........cccciiiiiiiiiiieieeee e 1757
Tumelo Motsei ; Louwrence Erasmus ; Jan-Harm Pretorius

MONITORING AND ANTICIPATING THE CONVERGENCE OF LIGHTING CONTROL

STRATEGIES. ...ttt b bt bbbt b bt b st bbbt bbb e et e bt e bt e bbbt ean e 1764
Nina Chaichi ; Tugrul Daim

EVALUATING A POTENTIAL DOMINANT DESIGN FOR SELECTIVE CATALYTIC

REDUCTION OF NOX IN LIGHT DIESEL VEHICLE EXHAUST GAS ...t 1771
Dumisani Mkhwanazi ; Jasper L. Steyn

ENGINEERING CHANGE MANAGEMENT IMPACT ON PROJECT SUCCESS WITHIN A

SOUTH AFRICAN PETROCHEMICAL COMPANY ...ttt sttt sttt sttt nbe e nesneen 1777
Thabisho Eric Serapelo ; Louwrence Erasmus ; Jan-Harm Pretorius

EXPLORING ORGANIZATIONAL CULTURE FOR INFORMATION SECURITY IN

HEALTHCARE ORGANIZATIONS: A LITERATURE REVIEW ......ccooiiiiiiiii e 1785
Bridget Barnes Page

ORGANIZATIONAL DYNAMICS OF SUSTAINABLE EHEALTH IMPLEMENTATION: A CASE

STUDY OF EHIMIS ...ttt bbbt s e e bt e st e s b e e R e e Rt e Rb e sb e e b e ekt e b e nbe e b e e beeneenbenbean 1793
Getnet Bogale Fanta ; Leon Pretorius ; Louwrence Erasmus

THE IMPACT OF CRISPR ON PRECISION MEDICINE: REVOLUTIONIZING MELANOMA

STANDARDS OF CARE ...ttt sttt b e btttk et e s bt et ekt en b e sb e e s b e e ke e n b e e bt e st e skt enbenbeereenbeaneas 1802
W. Austin Spivey ; Donald N. Berg ; J. Michael Munson
EFFECTS OF DOCTOR NETWORKING ON DIFFUSION OF NEW CANCER THERAPY ......ccccoiiiiiiininnens 1808

Yoko Ishino ; Ken Kaminishi

APPLY INFORMATION AND COMMUNICATIONS TECHNOLOGY TO IMPROVE THE

QUALITY OF DAY CARE CENTER ...ttt sttt be et sb e e e bt et e b e snesneannenbe e 1816
Jar-Yuan Pai ; Darren Liu ; I-Hsiang Lin ; Hsin-Chuan Lai

SOCIOECONOMIC STATUS AND THE UTILIZATION OF CT AND MRI IN TAIWAN:

UNDERSTAND MORE, USE MORE? ..ottt sttt bbbttt b et nb et e nbe s e nbeaneenbe e 1823
Ya-Hsin Li ; Ya-Ting Huang

COLLABORATIVE DEVELOPMENT OF BUSINESS MODELS IN SMART SERVICE

ECOSY STEMS .ot b bbb e b e bt e E b e oAbt e b £ e e R e e bt e R b e bt e R b e bt e R e et b e n e he e b e 1829
Hans-Jorg Bullinger ; Jens Neuhuttler ; Rainer Nagele ; Inka Woyke

SERVICE INNOVATION MANAGEMENT MODELS: PLANNED, ITERATIVE AND

EMERGENT INNOVATIONS . ...ttt b e bt s bt et b e e bt s hb e bt e b e e bt ebeenbesbeenbeaneenbeareen 1838
Carla M. Kitsuta ; Ruy Quadros

HASTE MAKES WASTE' OR 'SLOW IS SMOOTH, SMOOTH IS FAST'? ASTUDY OF

VENTURE CAPITAL'S FUTURE GROWTH IN BANGLADESH........ccctiiiiitiineeeee e 1848
Md Zakir Hossain Khan ; Song Chen ; Md Jahir Uddin Khan ; Munir Chowdhury

Author Index





