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3.2.3. BEQIZMITT
AEQIL. B LI G Sy r— Y% — AT A RX VA2 hOT2bORAMED
EWHERE LTHESE L ZLICK D P—E AT AT AR A MELAIO F ot 2 &
AH=A LGl i FRHIL, 2RSS EHT- R —E AT AT LAOKR - w3 U A
ke B2 TTREL T A —E AL AT LARPERAINTH L TH 5.

3.23.1. Ei22F%E

EEA T o7 =T 4RV vay ) VURYULAEBLT, Fr— 3L
VALV TCRER ARy NU—7 2R L WO —E X%%%@E%L% FEEDOII =T
o4 BT D R AR U=, FFIC. SRII 7 EEEREEESFS - 0 KRE TAMFZERIFR O
BRE RIS E L, P—E R AT AR RN E.&?“é TR ETEE 2 BRLA LT,

SRII-Japani= &+ 3 B A

Rk 23 4 1 A 25 BIZBHE S 7z SRIT-Japan O 1 [HEEHE T, [h—E R AT AFE
TV U K D EEERICE T D ELAI O AL & PR — B A AT AREEREEEIC R
T EETARGREREEZITWV., A7V 27 FODITH—E AL AT ARSI Te T
TOWFRIEENZ DWW THR LT,

EY—ERVATLARETI—V2avFIcBHRI VTV T - F4RAv L avEW
TR FRIE
FRE 2843 A 67 HICEHEEY—E R AT AREY —7 o g v 7% U TR KN
v XA TEMEL, HEHMAHRICEH L7 Fikim Ny r—2i2onTC, —ex . R
SFU b Yy v ORBE Steve Vargo 1L U, ROV — 1 AREOMZER L O
FHHEDD AN A T VT T 4 ATy a VEITo T, BRI G SINFILLLT
DY,

Gary Metcalf (InterConnections, LLC, USA, Past-President, ISSS2)
David Ing (IBM Canada, President-Elect, ISSS)

Jennifer Wilby (University of Hull, UK, President, ISSS)

Steve Vargo (University of Hawaii, USA)

Louis. Freund (San Jose State Univ., USA)

Marja Toivonen (VTT, Finland)

Colin Harrison (IBM USA)

Sew Bun Foong (IBM Singapore)

2 ISSS: International Society for the Systems Sciences (% 1954 4F(Z/N—F T 7 1 — 5
RN SN2V AT ARZOEBEFES, 713y s ) —NWEZEAE L REEHED TN D,
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ABAERE S VRO LICL DHREBAELIS 2 =T 1 B

77—V LYV TEREY Ry b U— 7 ZHE L, ROV — E 2RO - ZIRE
DA 2=T 4 ZIBRT 5 EIHT 572012, Pk 234 3 A 8 HICABEREY KRy
U Lz UL LRSI v XA TEMEL, 100 RADSNE /[, Zhick v, BN
MY —E RV AT AR SR - A SELH 1 SEEALE L, 717 T AORNEITL
TO#Y,
09:30

Welcome Speech: Kyoichi Jim Kijima (Tokyo Institute of Technology)
09:40

Opening Address: Naoki Saito (JST/RISTEX)
09:50

Service-Dominant Logic as a Foundation for a Science of Service: Steve Vargo (University

of Hawaii)
10:35
The Human Side of Service Systems -Impacts on System Performance, Costs, and
Customer Satisfaction: Louis E. Freund (San Jose State University)
11:10
Cities as Systems of Systems: Colin Harrison (IBM, US)
13:00
From customer knowledge to customer understanding: a challenge in the context of
service innovation: Marja Toivonen (VIT Technical Research Centre of Finland)
13:35
Modeling of Complex Service Systems: A Systems Engineering Perspective: Waldemar
Karwowski (University of Central Florida, Read by David Ing (IBM, Canada)
14:10
Developing T-shaped Workforce, Education and Research in Smarter City Service
Systems: Experiences from Singapore: Sew Bun Foong (IBM, Singapore)
14:45
Service Science, Solutions and Foundation Integrated Research ProgramContext: Yuriko
Sawatani (JST/RISTEX)
Visualization and Support of Value Co-creation at Industrial Clusters by Service Systems

Modeling: Kyoichi Kijima (Tokyo Institute of Technology)
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15:45
Panel Discussion ‘SSME in systems perspective’
Panelists: David Ing IBM, Canada), Gary Metcalf (InterConnections, LL.C, US), Kyoichi
Jim Kijima (Tokyo Institute of Technology), Hiroshi Deguchi (Tokyo Institute of

Technology)

= Creating increasing
througl

Reproduction

Creative context

X 3-42 ABEEET R T T A

Jim Spohrer, Paul Maglio & D&z

Rk 23 4F 3 A 29 HIZ IBM @ Almaden Research %3/ L. ”Service Systems Science”
L9 7 —< T Jim Spohrer, Paul Maglio HIZHEEZITWNAA L FEHFLEEHIT, D
DEEDMIET —~IZONWTH U —F L, S%A~OWFEHIIOF > U —7 s LT,

[SRII-Global IZHifE LIEER

ik 28 45 3 A 81 HIZ SRII-Global iIZHW\ T, H—E AV AT AREOHHAIT LS
“Service Value Created by Customers’ Information Exchange about Provider:
Agent-based Simulation Approach” & B9 % %7 %17\, Jim Spohrer ¥ & OF Klaus-Peter
Fiahnrich (University of Leipzig, Germany) & OF 872 [HF#AH « HFFEW I DO HIE S L 72>
7o

FEEARREDER - REICAIT KT

Rk 23 422 A 19 B, 20 BIZHREL 6 TETA 2488 LTIt s A X b [ZRT0WE ] @
E25C. R iPad 2ffi~77 v 7 — b — X IUE L TAEEIT - 7=, A Tl iPad %
ONOTYTNANEA DIFERNEHTELT I — b AT AEEAL A AT B HE
FLRGHEOBREZNE LT,

ZOT = AT ARI AT Y 27 N THIBIEROIEE LT O T2OITBFE LT A
7 LT, Google Apps #FIHT 25 Z & T, “iTES ., 2%y NU— 7 I TORIEDT
—HINEEZAEL LTWD, ZOT 7 — Tk, VT AZA LOENRT /r— MNEIT T
72 CNEFRENHEDO FEEZEA L, — A— ANOSINE KEHEOBRZHEY LT,
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K% H LT, HIEE & RGHE L OMELBIORTREMZRD Z LR AREE 2D, £, BEEhIC
VT IVEALDT 7 — MR, HERE Y LBk Z 7 n A&E5 2 LT, 5%0
HT5< 0 MR O 7= OB OFEIREIEDY . £ 2o A edEme s ST &b lhE
Lhrs,
FERITIATNE2HBEOKRT L2 2 A 20 HIZHEHROE T, 77 746 L CTEIREITEAT L
Teo ZOFMEORRT LRI, TREFAH] (201142 A 21 AR IcfBisire,

FAEAERED T2 DO HIBR FAEMERE D T= O HIBR
2011 4F 2 A 21 H 2011 4F 2 A 21 H
E B A fad EB BRIk
FTADWE M) 9%l [SkesgEicT v r— 1]

X 3-43 [E#H#H] (201142 A 21 HR)
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3.2.3.2. 2 3FE
24253V F- 7L FREBEEU Tekes TOLY Fr— - BRZH

SAILT 4T FOT—/v h K%L Tekes Zafl L, —E AR RESCELGFE &
DERAZHEIT>7=, Tekes TIE Serve 70 =7 F®OF 4L 27 Z—T& % Dr Tina
Tanninen-Ahonen & Z A ATV, %51 EHeE W) - BEBRAMEE T H Z LizH>W0
TAE L, 7—/V F K% TiL, Intensive Summer Seminar (ZTAT 7Y =7 b DR
EHRDICHEREIT T,

th.e|r ?ccount of service system entities and their '

ation Increasingly sophisticated value co-creation
interactions. (Spohrer, 2009).

¥ * We call the study of service systems by

rvice adopting systems thir xplicitly service

aken by systems science. This is an approach taken by

iystems service science by collaborating with systems
sciences and systems thinking.

3-44 Tekes BL T —/L F REZETOIEHE)

EEY—ERVATFLEESI VTV T -T—49av T

Wik 24 4E 2 H 21 - 22 RICEBEY —E AV AT LARET — 7 Vg v PR RRTERFER
Ly XA TEMEL, KT e T =7 FOTFER NSy 77— o0 T, R oY — e 2F
EOME LOEBIHED DAL LA LT LV T T 4 ANy va v kAT, WD SD
EARBMETLLTOM®EY,

Gary Metcalf (InterConnections, LLC, USA, Past-President, ISSS)

David Ing (IBM Canada, President-Elect, ISSS)

Jennifer Wilby (University of Hull, UK, President, ISSS)

Scott Sampson (Brigham Young University, USA)

Stephen Kwan (San Jose State University, USA)

Justin Cook (IBM, Program Director, System Dynamics for Smarter Cities)
Janet Singer (University of California, Santa Cruz, USA)

Peter Jones (Ontario College of Art and Design, Canada)

Minna Takala (Aalto University, Finland)
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ERY—ERSRTFLRES VRIS L

Ta— VLSV TCHERER Y MU — 7 2L, WO — B AR O - FEERE
DA 2=T 4 BERT DM T D202, FEEEICS s, Yk 24 4 2 A 23
AICABERE S AR YT A% RO TERFRM LT v o/ SATEEL, K 100 4 OB
AdHolz, 7a /7 NILLTO®EY,

Systems Thinking for Smarter Cities: Justin M. Cook (IBM Corporate HQ
Communications, USA)

Visualizing Service Systems with PCN Analysis: Scott Sampson (Brigham Young
University, USA)

Systemic Design for Health Services Innovation: Peter Jones (OCAD University,
Canada)

Information and Knowledge Management for Service Systems Design and Engineering:
Stephen Kwan (San Jose State University, USA)

New Collaborative Institutions for Systemic Innovation: Minna Takala (Aalto
University, Finland)

Value Orchestration Platform for Value Co-creation: Kyoichi Kijima (Tokyo Institute of
Technology)

Panel Discussion

"Service Science, Management and Engineering (SSME) in Systems Perspective"
Panelists:

David Ing (IBM, Canada)

Gary Metcalf (InterConnections, LLC, USA)

Jennifer Wilby (University of Hull, UK)

Janet Singer (University of California, Santa Cruz, USA)

Hiroshi Deguchi (Tokyo Institute of Technology)
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3.3. WRRARGR - AR
3.3.1. BMBFZR v T —CDBE

SN RNy r—Y &N T U M LT TR ENEERHTETHEM LT 1
TARH ZEPRERRETH D, TOPT, =RV AT AREORMBE LY | £
TR 705 EHERPIGEOTIT 2 T 5 2 L2 | — AR ZOIEMEIC K E <
HEKTE 126 ThH D,

3.3.1.1. SmMBFER\vyr—PCBEFTOIOER

TI7vary VY —FEE UL —ERAIHE LT, #iiko =2 ) 2070 25 HRIEN -
HEHEV AT LOMELZHE LT, Y=V Y VAT 4 7T RIEH LT EEER T - 70, S HIT,
LD GME) ITBITAEY FLEE L OMEILAl 7 ot 20842 HIE L, £ 2 TR
MV Ry 7 L7057 2 — A& FRICIHAE L=, (3.2.1., 3.2.2.Tifik,)

3.3.1.2. BmMBHER/NAvTr—S0TO M2 A4 TOBEE

Hdsk DRI 2 FORE ORI R T D 720D AT A LT MillkA T~ R 7 v
r— NEBU AT AOWREE HIE L T, AT — 7 RV E— L OWi#EEITV, VAT ADOFERE
BMICOWTREHZEEZE LD, 70 M A TDUAT LEHEE LT, (3.2.1.TiR,)

3.3.1.3. 2HBMEEXAITOEAXEAZROBE
HEOY—EAMEEZ S —E ALV ATLLE LT BELRAT =RV —=RNED LD
PR R DA AR LMEILANCBE S L TV b 00% ) v F72a 7 7 A ROHFT
ROl - BLE - THICTE ZRBINHAA L TN E BT 2B B kR Ny r— U R LT,
(3.2.1.TiEk,)

3.3.1.4. 2HBMEEXAITOEAXEAZROERR

T r =R 7 a A T HIHEESED L EBIT, AT RAF—RNEE L,
T OFERRAE A2 — MR L L THIBIEM (L2 ED TN 5 35 TN N (P Ty
F) ] BEWY HEETAZ A V] (IR L CEDFERm Sy r—V BB S, A7 —7 kL
H—IZ L DF R BGER ORI 2 FEH LT, (3.2.2.TFR,)

I TORBIZ AT =7 ANE =% GBI TH L ORI AR T 2 EERE LTHIRZ D
i b (optimization) /X7 XA AL WI LV T LA, SRR AT — 7 R X—1X, FOX
REXREBWCHEAE UTCHEM L 2O ANBERE LD LI LT ZEEZREATHS
ERET % BAfRMER (relation maintaining)/ X7 A AMZEESNTWD, fiE- T, Eoiiz
BARW72 T 7 va v b L b, EDVBFORWICRSE 4% —HIITEI LTI 5 &
VA E LI LT HET e AT OBBICKRERERZLD D,

3.3.2. 2BBEEREZEISY FI7+—LETILORE

FikEg Ny r— Ui, IS LA — AR T AL LTHEZ B & x| HUsIE (L O
BB T AL LHICINEHXZDAT I ARV E — ala=T s hbERINDS, 2
B ME R T RSN TN D, Ziud, HilgdE ks h— A A7 AL LTIER D
HEME ST T LT, MG LIREI O H 52 R B2 RETHET NV TH Y, Hikim Ny r—
CORML o2 T NV AT AHERTIEV AT AEEDO AT -V TH T b S EE
R T D, Jim Spohrer X° Timo Rintamaki &7 5@ Wil 25T\ 5,  (3.2.1.T
eIk, )
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3.3.3. H—ERMEOEBEE~OEM
3.3.3.1. 7—92av TR UROSHLREICEIZHARSRY F7—U DEE

Y—e 227 8% ORIMABE L, BRSO YS, V—2 v g v 7ETORE L
1T Titik & BAAW AT o 7o, Fpk 22 - 28 FEITHAME L2 EBRE — B A 27 ARFEY
— 7 v a vy 7T, FiEmOEREETET L THh % Value Orchestration Platform Model
EZDEBEIZTOWTEEMICKRG L7z, & 512, SD-L Og"E# Th 5 Steve Vargo 13 U8
ET DY —EAREOE R TIHERE L CWAIFEE - EEF 2 L CAREREY Ry Y
LESERL 22 - 28 FEFEICATVY, P —E AR FOMERE - EBEHEDO I/ a— b s ala=7 4
DI E FHL L 7=, (3.2.3.Tifik,)

3.3.3.2. Translational Systems Sciences MIEIBE T v o) —XDFIT

K7 v v =7 MEHEDOIRBFE T Translational Systems Sciences &V 9 & A7 ABEIZE T
LTS AR L. R FEE D Editor-in-Chief & 72> T Springer /»H A4 —7 2 =
» RO v 7 21— X Translational Systems Sciences ZTl{T925Z &iZLiz, 2D
—ADE 2K L LT, AT Y=l N TORKEEFIRT 5 Service Systems Science % T4 T
T 5, (3.2.3.TFEk,)

3.3.3.3. H—ERVRATLIFOHE

ERET U — X 2 &0 volume editor & LT, —E R ZXT AR F(service Systems
Science) D& & [ < HERITHRET D,

P— A AT LAFE% Science of Service Systems, 725,

Study of social value co-creation phenomena/process among service system entities from
translational systems science perspective

LEFRT D, T I T, social value 1%, BFAMMETZ T TiT7e <, 220 » ZRE WS T2
A0, Fifge T REME D X 9 7 NEERIE O T ¥ = U XTI HEEMiiE £ T & e nfi7e
WaTdh D, FHikimilZ Translational Approach % & 2 DN K& R TH 5,

K & 12 . Kyoichi Kijima, Service Systems Science: Translational and
Trans-disciplinary Approach to Service Systems, in Service Systems Science (K.Kijima,
ed.), Springer Verlag #[Xékd %,

F 72, Kyoichi Kijjima and Yusuke Arai, Value Co-Creation Process and Value
Orchestration Platform, in Global Perspectives on Service Science (S. Kwan, Y.
Sawatani et al. ed.), Springer Varlag % #% L 7=,

(3.2.3.Tfik, )

3.3.3.4. H—ERYAIVRZIWN—TFTI3H5ERSYy—FIILOFET
FEZIZILDETHFEE LTT U7 OMEE -FEEED Y — AV A = ZAOFIRIZEBIT
DR « FHERNA KT 58 L LT, Asian Journal of Management Science and
Applications(ISSN online: 2049-8691, ISSN print: 2049-8683, 4 issues per year) & 5 T3
5HZ k&L, 0 Advisory Board Member & L TIEL BI5T %, (3.2.3. Titik,)
http://www.inderscience.com/jhome.php?jcode=ajmsa
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3.4.
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ABRFET 1 V=7 FTHRLNARIE, @ —2 T, —RICHERTE 5, £0D
HETLLTO®Y Th 5,
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3.5.
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XEVATZT 4 IR L7 e —F ¥ — FTidel, WhIZEEEZEL DD L
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my vy b 0 BT R Z A V) 78 SR CIZ g 7= 2k AT — 2
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I 6z, HE RS ET L (BHAREZZROZRET L) L LT, ifELA 7 m k&
AETNAR2MBMEW R T T v h 74 —2ETVEBRRE LN, Eblczhnic, 7
— I VT FERCAT =T RNAVE =, MELAIF v N R e EREx OFIEEAEAT
5L THIERO SR L BEEE RO DL Z LN TE T,

Ui e Yy 7 L LT, IS 2 28 2T — 7 RV Z— BRI S

MifEdsgl 7 me 2] L LTHIHZ, ZhEXETD (AT —I KV F— - aIa=T
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2012/12/7 THabt | RRTERE AWFGeER T 0y = 7 N
BRI OHERS & 41 DD )5
22T OF,
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2013/1/11~12 B Fe AR 2 3 | e [EBEAT BAFZEBRSE 7 1 7T BITO
X T — TOMA L EEE,
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3.6. Yy—EXRWAR~DEM : SEORRDER - BRAICRITT
3.6.1. Translational Systems Sciences MIRIBE Tv o 1) —XDFIAT

K7v v =7 MMEHEDIEBFE T Translational Systems Sciences & WO HE&AEHEL
Springer 7» & 7 v 7 3 J — X Translational Systems Sciences % Fl{T L. & ®
Editor-in-Chief Z %% Z L Z72>7-, Z Z T, Translational Systems Sciences |%. LA
ToOXrICEREND,

Translational systems sciences is a new trend within systems sciences motivated
by the need for practical applications that help people. It is an attempt to bridge
and integrate bench (or systems theories and models) and bedside (or systems
methodologies and systems practices) . It takes “two-dimensional approach’ that is,
the research domain is characterized by two axis. The horizontal axis implies trans-,
multi- or inter-disciplinary approach, while the vertical axis means translational
and holistic approach. Holistic approach is for deriving understanding of parts
from the behavior and properties of wholes rather than derive the behavior and
properties of wholes from those of their parts.

Z D X 91z, Translational Systems Sciences (% Inter-, Trans-disciplinary & > 9 K/
B &, BSO8R - B WOREHO 2MlHEZF> 2 WOV AT LEFEE WS Z &
MNTED,

Z D/ URL T® % http://www.springer.com/series/11213 TR TWAHNEITZLL T D
Y,

Translational systems sciences as proposed in the present series 1s a new trend
within systems sciences motivated by the need for practical applications that benefit

people.

For realizing a resilient and sustainable society in the twenty-first century, we

unquestionably need open social innovation by which we create new social values

and realize them in society by connecting diverse ideas and developing new solutions.

We assume three types of social values, namely, values relevant to social
Infrastructure such as safety, security; and amenity; values created by innovation in

business and economic/management; and values necessary for community
sustainability brought about by conflict resolution and consensus building.

The series will approach these social values from a systems science perspective by
drawing on a range of disciplines. They may include social systems theory, sociology,

business administration, management information science, organization science,

computational mathematical organization theory, economics, evolutionary economics,
International political science, jurisprudence, policy science, socioinformation studies,
cognitive science, artificial intelligence, complex adaptive systems theory, philosophy
of science, and other related disciplines.

The series will provide a holistic study of a variety of new cross-cultural arenas of
systems sciences. This kind of study has been successfully tried several times in the
history of the modern science of social systems and has helped to create such

Important conceptual frameworks and theories as cybernetics, synergetics, general
systems theory, cognitive science, and complex adaptive systems.
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We want to create theoretical/conceptual frameworks as well as design theory for
twenty-first-century socioeconomic systems in a cross-cultural and transdisciplinary
context. Exploration of several different approaches with real-world grounding is
required for our approach. A conceptual approach is vital for creating new worldview
frameworks, while the mathematical approach is essential for clarifying the logical
structure of any new framework or model.

As the editor, I sincerely hope and believe that this series will open a new frontier for
social systems sciences.

Fditors in Chief
Kyoichi Kijima (Tokyo Institute of Technology)
Hiroshi Deguchi (Tokyo Institute of Technology)

FEditorial Board

Shingo Takahashi (Waseda University)

Hajime Kita (Kyoto University)

Toshiyuki Kaneda (Nagoya Institute of Technology)
Akira Tokuyasu (Hosei University)

Koichiro Hioki (Kyoto University)

Yuji Aruka (Chuo University)

Kenneth Bausch (Institute for 21st Century Agoras)
Jim Spohrer (IBM Almaden Research Center)
Wolfzang Hotkirchner (Vienna University of Technology)
John Pourdehnad (University of Pennsylvania)
Mike C. Jackson (University of Hull)

DOV —RADF 25K L LT Service Systems Science AT L C, K72y =2 N TOD
| D% SR NG B

3.6.2. U—ERVRTLEZOHE
EFT U =X 2 KD volume editor & LT, H—E AT AT A H(service Systems
Science) D&% [ < HERITHRET D,

P— A AT LAFE% Science of Service Systems, 725,

Study of social value co-creation phenomena/process among service system entities from
translational systems science perspective

LEFRT D, T I T, social value I&, BFAMMETZ T TiTZe <, 220 - ZRE VS T2
FOIE S ot rTREMED X o R NEHIE D 7 ¥ = U F 2 BIT 2200 E £ T2 & Te L7
WaTdH D, HikimilZ Translational Approach % & 2 DN K& R TH 5,

A&z, Kyoichi Kijima, Service Systems Science: Translational and
Trans-disciplinary Approach to Service Systems, in Service Systems Science (K. Kijima,
ed.), Springer Verlag #[Xékd %,

* 72, Kyoichi Kijjima and Yusuke Arai, Value Co-Creation Process and Value
Orchestration Platform, in Global Perspectives on Service Science (S. Kwan, Y.
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Sawatani et al. ed.), Springer Varlag %% L 7=,

3.6.3. H—ERYAIVREAN—FTIHERES v—FILEH
FEZIZILDETHFEE LTT U7 OMEE -FEEED Y — AV A = ORI IS
HIFFERR « EENAE KT D8 L LT, Asian Journal of Management Science and
Applications (ISSN online: 2049-8691, ISSN print: 2049-8683, 4 issues per year) % 3& |
T 52 L& L. D Advisory Board Member & L CIEL BIET 52 LIzl Tz,
http://www.inderscience.com/jhome.php?jcode=ajmsa

MEREDS I N —F 23T T o v,

Topics covered include
Business strategy
Computing and information technologies
Decision analysis, optimisation
Economics
Environment, energy and natural resources
Finance and risk management, revenue management
Industrial engineering and human factors
Marketing science
Operations management
Organisations
Policy modelling and public sector OR
Product development and management
Service science

Simulation and stochastic models
Transportation

HEEARFEIZLL DM,
Editor in Chief
Xu, Chunhui, Chiba Institute of Technology, Japan

Executive Editor
Yin, Yong, Yamagata University, Japan

Advisory Board

Huang, Haijun, Beihang University, China

Kijima, Kyoichi Jim, Tokyo Institute of Technology, Japan
Stecke, Kathryn E., University of Texas at Dallas, USA
Wang, Shuning, Tsinghua University, China

Yasuda, Kazuhiko, Tohoku University, Japan

EB Members

Chiu, Y. Stephen, University of Hong Kong, Hong Kong
Dong, Yanwen, Fukushima University, Japan

Huang, Bo, HEC Paris, France
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Huang, Min, Northeastern University, China

Kainuma, Yasutaka, Tokyo Metropolitan University, Japan
Kajihara, Yasuhiro, Tokyo Metropolitan University, Japan

Kaku, ITkou, Tokyo City University, Japan

Lei, Ming, Peking University, China

Liu, ChenGuang, Xi’an University of Technology, China

Liu, Xianbing, Institute for Global Environmental Strategies, Japan
Luo, Xiao, National University of Singapore, Singapore

Matsukawa, Hiroaki, Keio University, Japan

Ng, Peggy, York University, Canada

Noda, Hideo, Tokyo University of Science, Japan

Putro, Utomo Sarjono, Bandung Institute of Technology, Indonesia
Shahin, Arash, University of Isfahan, Iran

Shiina, Takayuki, Chiba Institute of Technology, Japan

Sun, Sunny Li, University of Missouri-Kansas City, USA

Supatgiat, Chonawee, Chulalongkorn University, Thailand

Tang, Jiafu, Northeastern University, China

Wang, Hongwei, Huazhong University of Science and Technology, China
Wang, Huiwen, Beihang University, China

Wu, Fuke, Huazhong University of Science and Technology, China
Wu, Sen, University of Science and Technology Beijing, China

Xu, Hua, University of Tsukuba, Japan

Yagi, Kyoko, Akita Prefectural University, Japan

Zeng, Dao-Zhi, Tohoku University, Japan

Zhang, Jiantong, Tongji University, China

Zhu, Jianming, Central University of Finance and Economics, China
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3.7. 7avxzH FERTLT
3.7.1. HAERFBHFLLTOITODS Y FEEICDIVT
FuY 7 NROZEBREZITICON T, FOREOFEUE DO BRI 597 LT,

3.1.2. ooz toiELBONEREICHT 2B

BiZE L7 il S v r— Y Ok, A, APEIC W T o B AFHMiELL Fo@ b T
D, ik S\ r—YEFMT RS ZNIC K Dl L RO 3 2B XD,
NoHOEB L, BINREERR., BT 28 2 &3 2 BT A < B & T 2 sk
Td % (King et al. 2004; ##4 2010),

3.7.2.1. 7ot RDE%HE

T ZDOELMIT. T RILRT Vg F T2 Fuaw ASEAERH Y | M
R OB ERE S &) T FOfRa A L7 ot RIS RN D08 9 NI 5
MIHETH D, 7' rt 2D EBPEO I TR, MR Y AT LA —F— B RTE 2 Ml im vk
{LiEEh 2 X+ 2 TEmICB W I EE R A TH D,

SRR S DEIZE | MG T L A BEPAERIC IS\ Ny I E T U FER L D L NS
B, AT =7 RV A—BE OB, HAEREE, B0tz ET 58 AT v
TRIOTFER DTN, BRI TERY 2 b o TREIINTI T 5 HUsEE bG8 125 L
TWHEWIDIE, LIFLITHER SN Z L Th D, IMBOEMFICLD by 7 X7 OfE
S, ISRE EZTANT, EFLViEISNDZEH%0, £, #ihES0EENE
TAENRL Rolz@imcPIEINDFELZ N,

ZOENSDY 7 MV AT LAHEROET BEOFRIIMD TEV, Y7 AT L
Eimze L T ANy r—VIX BlHERE S — I v I FEVBEL Ty v U T — R L
T, ATV ANV —DEWEIAT L E2FIRETEHHLDOTHD,

3.7.2.2. 8B (FY9vrhL-FTHParvISsy) oaEH

T—r gy TRBEORBEEONTT Va7 08 (TTELW] HETH-
7o) IZBT AFHIEETH 5,

b DS TOBEIENTE LWNMIE L RWE, EBAICIZEFA RO 55D TH Y |
Tz, ARBIFE LT R e KERREME LR SRV, KRFER Ay —Y DX 57V 7 K
VAT AT I —FOFET, LA, Tt RAEE L TAT— 7 ALY —RlIlc— K& A
I HIETEHALICT TE & o T DDA Ry hREFEEZITH- TV 9 &) 5k
ZEbHTOLIE W) HELFERE L CTRHET 5,

3.7.2.3. RF—UHRILF—IZ&LDSMELEEHERY

FCT U R ILEBEN-ZELTH FEARAT— IRV E—DERNT L RN ENNE
Bane< b, BOOBERPEEREINE RSN EWVIBNMEIIZ DD TEET, ZhN
Hp DR FERA I R & AR EXBT 50 KE E o T D, EBRICEE L2
FHLEDA LB 2—RT—7 v a vy P TOERLZHNOOFEF 2R L LT, +7Iics
MUV IHIfiEkE V=2 v a vy PR EE 77 T —2a r~DEHORFFHE 7 7
VU T—HELTER L, LT V7 — Ml 7 ERER RS 123t 5 E EriiA &
72 UE ARV, EEICITEE R ML TH D,

AT — 7 RNVHE =D IR ERFET D — DD TN H EREMAMNETH D, A s (7
7 U T =% —) BRI Z & 2 BIG A BN -2, 2 2 TR SN FIEME S oIz
WIEEEL LT, A% b REMRIC BRI TH EMIER SN D73 5 Ak Sy 7r—
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VIR EWZBTEAD, T2l T NI aET—R2DVATLEEZELHRL T
%,

722X, YAy FOBZAT—IRNVE =X, I 7% ) F o722 DOFEEE
IZAD . ZNERX—R 2 HERB & 2 Z20E S ThL OTIEHARVWMLEHIFF LTS,

3.7.3. FAaFSLOTRCAVIMZIO2VLWTTAY Y ML SRRV &

DA —H =T 3= VBID L RWER T Y 27 bR P A MAKERHE~ X
DAL R — 2007 FIR 2009) 2 TiEARL . KOFRAT oV 2 bwRrT AL B
DHELHVBI-OTIHRWD), Fxld, a7 0 I BRREGEICH L TITOD L
[ U &9 LRI TR WA, SR OBSIZ W TR L,

Z b OISR EN L, DO KRBUER 7 T 2 X —Tidie <l #EL OO H
L/ D (B84 BL) BN BRMICEREZFF> CTRERYTYEH END Z & TSNS
IG5 (BEARIEICIE S < Hugim i k) o T, by 7 H o Aoar s o o 7Tk
TlEe . AT — 7 RN F —ROBEEZ BT DIARGER Sy r—D L 272 0ON
FTETROOENTNDHLENIDREHETH D,
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3.8. XFOPxH MIKYBLAEFLLZAR
3.8.1. 7923 v )H—FZHEOHBIBRD—DODL I EDREE

AP T 2 hTHELNIZL - & REARREIT AR AT v 7 CTHBRIEERIZEY
MHTe/NEARLEN 2 L35 Fikia/ Ny r—T %, Y 7 B U AT AR B SR THDIA L
By L LTRELIEZETHD, ZoHER Ny T —U, 5%, B N AT v 7 CHUEBEEM:
{LIZHY T/ NEE 2 XL 7 7 vV T — L C 77 v a v VI —F 2D DD —
SO LI L 725 (King et al. 2004; i 1998; #78 1995; Checkland et al. 1994),

B SN HiER Sy Ty — 3 N— RV AT LT 7u—FOFEOLHIICFEEEE2 Y
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