BERELT LW T PR R R R g
g3 E BEEE RS K
Bz 2l < g e

AL L T LB RS- FRATR TR RS O L A
TREAG IS BT LA S P N ke 83 e AN e gE o 3 iE A Hope
AR P gE s S A P AR E R RS - B BT e

4 &

BOEEARRTR  F F LE R RIORTI P FAfo R H A L 4 o

£
TR F R @R g R4 G LRTHNE D H 6 A
Aoy FiFH A PIEFEL A Eﬂlﬁ’%‘“ o FK'A 7}4:5:’? TR DR HpFARF T
LRrie s EARBA BT 2+ 2 -%’ﬂwénﬁrﬁﬁﬁﬂJ%¢J
% BL o p 1980 & P P Az Tl pa (Technology Fores1ght)J =
3 7 P& (Research Foresight) ; 24 B e 5 & F3Lfbespip] | o 238 0 B 1451
LIRS F S il W e & i S L E?]?\Jiﬁ\%i'lmﬁﬂél B oo g pE T A
a??w+ﬁ9%xﬂamﬁ ’a{mﬁ%xﬁﬂuummm;rna,gﬁ
Boif ¥ ol g MR T R R e ) YRS o

—-\

"HE Rt P AAGERP S A 2 R 8 2 L ReiG T FRAT
#7 |, iz 4 Intel # £ % & Andy Grove @)% T + B ixR-5 AT - ¢ R &
R BE R R R léq"ﬂﬁ’]%‘ﬁg\'—v{’—fi‘aﬂ%r@ji‘ﬁ@fﬁj%ﬁg’iﬂ
iﬁﬁ%iﬁvﬁ?ﬁ&i&AraL%3§A’%ﬁ$%%w4&ngo
g4 55 - 27 (T4, 89%) 7se(551 E’”—”’)? AR e, 2o a0= (67, 0396) 7Be(493
““)3m&*%w*#or$mkmt R E At BE g s Bog > T
g & B L P—‘"‘ Pelis 5 LS andlieE pE ok Slo PoawI RS ek L T L el e
PE ARV ERSTF BRI AR NEF S S HE P ARG IE -

AFPY G AF AR 2R R PR S AR 2 P EAR kR
e B "’h’iir'ﬁ:"x P pE s T K R IR PR PE X )¢ S Do i M F'
S8 B g AH%&E#%Mﬁﬁa@’%ié T R FEILAE & TR R 2
’ff‘i Eﬁﬁ)%/‘z ‘&)\.3"1 e fs BRI &2 A “”’ﬁ #:4**5"9&% > B‘_FML ERL

K3z

v

T\4

e

R TR B R R R RE S TR SRS M TR
W



Based on Internet Platform on Convergence for Expert Opinions of
Technology Foresight

Student: Kang Tsai Hua Advisor: Dr. Benjamin J. Yuan
Institute of Management of Technology, National Chiao Tung University
Abstract

The main contribution of this study is the establishment of a real-time Delphi
online platform for technology foresight, which is suitable for closed
synchronized/unsynchronized technology foresight, reduces the needed time and cost,
and allows experts in different regions to work together.

Facing the globalization of economy, many advanced nations recognize the
important influence of technology, information and knowledge on industrial
competitiveness and are implementing technology policies in order to maintain
competitive by introducing news technelogies and industrial upgrades. The
development of technology; however, is not entirely:determined by technological
trends, and the political, economical, and social influences.in different societies will
shape different outcomes. In order to address the blind-spot in. technology foresight,
the concepts of technology foresight and research foresight have started to replace
technology fore€asting since mid-1980s and have-been widely: used in different
countries’ decision-making processes of technology-related ‘policies. Technology
foresight does not just involve predicting the” future possible situations of a certain
issue but also choosing and focusing on a most-appropriate scenario,out of a number
of possibilities;

“What is the return rate of linvesting in Electronic. Commerce?”**Are you insane?
This is like Columbus discovering the-New World!*Just like the analogy given by the
ex-president of Intel,  Andy. Grove, e-commerce. has made huge changes to our
generation and is spreading throughout the world as the internet population is growing
rapidly. The internet population in Taiwan is about 15:23 million; 12.4 million have
broadband internet connections, 74.89% of the-households (5.51 million) have access
to the internet and 67.03%" of the households (4.93 million) have broadband
connections. This indicates that Taiwan’s internet development is very advanced and
is appropriate for the internet-based technology forecast system, which is currently
being developed actively by nations such as the U.S., Finland, and Japan.

In this study, we look at the current global status and trend of technology
foresight, analyze the development of Group Decision Support System and how it is
utilized in technology foresight, determine the stakeholders to participate in
technology foresight from global cases, analyze and determine whether the methods
used in global technology foresight is appropriate for the internet, establish a real-time,
online Delphi platform, and confirm its feasibility through synchronized and
unsynchronized technology foresight cases.

Keywords: Technology foresight, Convergence, Expert opinion, Internet, Real time
Delphi; Stakeholders, Blog, Internet phone



s #

sekdoSe A0 SES FRFT Rd ¢ FORLREGRE 5 PSS S
/f‘fy—FI gﬁbvg > A ﬁ{%}ﬁ""’\ ’ @‘n“:‘:‘.u a > /F%.QF'U"\ Fg EA] ¥ ,4&2‘32 > grrm R r'r'ﬂ_;‘j ¥=3
/';7 %X ﬁ?“"m/ﬁ/ﬁ‘j’?f ?I‘Hﬁimvr’”‘—?"p%‘;]%ﬁ&'b°

RAEHT BT AW REFELRE EML IR @ R gL ¥R
“—E—L\H*%L FLEARET BRI PLIE 2R RE A ERAHE
1w BB EE L o

}&FQ‘T% ]5;]“??{;}7 -3‘ S 'r‘m';?@}K PEN /3—'?{5}? 7% 2 ﬁ;?@}? ’H"? A '?IJ}FZ %\
FREREF AR LG T AR rRYR OB GFREpE DR NS
FREOBIILE R EF AR PN FER Ao E o

FH @AY o By RIS e F A Rk ek B R
RAFHR AT AR TER R R S G E R I E A
FETHREE ZFF E NS i T2 pak i?%%Wmhmokﬁi&f
ﬁ%ﬁﬁ?%ﬂﬁ&%ﬁ%\%QﬁiE‘J%iigﬁLxﬁﬁéfAiﬁ\
WE SR PR S eE R T B ] e SR 1 B BRGR S
MEA R A AR AR S v BAER L E =

*IEEF B

B R SRS 10 A R R~ Jr e s hRdE Up % B L AR R s A
N :

TETEE A TR VAR Y

B TRgRgEs po i RS ek pfeRiex ko Bl A
ﬂﬁ%$wwﬂ‘%ﬁﬂ‘&&ﬂﬁ%ﬁi%ﬂﬁﬁk°£ﬁ%w’ﬁﬁﬁi’
e AR

® P 3N

ERNE 4 i

i% iﬁ

A W - I - S S



ﬂ@;}%_@ ........................................................................
BRI E e
FEIH e
B oAt eeeeeeseteisiiiiieiiiiiitiiitiittiitteattitttittettttitttisteattittaans
Fo P AR e e e e
BBl P AF ettt
’a‘;_-jq‘—_ 3%; ........................................................................
1.1 EHX%ZSZ‘FFH%E ......................................................
1.2 Ezrx%g*#_’ﬁ:%;‘; ......................................................
1.3 = p ?%f? .........................................................
$-3 #ﬁgﬁ%v‘q}f&\}aﬁ ......................................................
2.1 FPEAAR R trveeeeeeereeommmnnnnne R
2.0 T PEAE B e e et
2.3 & BIA PR B PRI eediednn e i Sl
2.4 B BIAPE K (] rereenetnessmad et e s
2.4.1 EB;]—@%;J_E .........................................................
2.4.9 ﬁi’ﬁﬂ;iﬁ:}i]ﬁﬁﬂ&#‘é ..........................................
2.4.3 ;3:4{#_6 A3 T JopT B et
’a‘;:__—_g-_ #ﬁﬁﬁﬂ%m%ﬁ?wﬁ‘ﬁbﬁ ..........................................
3.1 M . - e Tt - -
3.2 B IRFME e
3.3 H DB kAR Bl eereeee e i e
3.3.1 I x &AL ,Fg-;tg,,, .............................................
3.3.2 % #é i b ‘g‘,fp_‘r. BB B Gl ccmremee e
3.3.3 Z W SOFI & 5 wevererrerenmmnmiiiiiiiiiii
3.3.4 %n%‘j"pi AARAITF T T A FlF e
3.3.5 P AR P e e e e
3.3. 6 FE K G eeeeerrrrrrnrreret
3.3, T P B B eeeeerrrrrer e
3.3.8 FE R EATA PEeeerereeiii
3.3.0 AE B BEATA PEeeerrereneii
3.3, 10 FHE HAFT PEeeeere et
3.3. 11 B Lanier Z (i -eeeeeveereresrenrmnmni
3.3.12 R R ERPEE Geeeerrrrrreerreee
3.3.13 *’:g,?w FEHCT F Beeeeeerenr e
3.3. 14 B2 e FLE T PE G D] eeeemmmmmennreeee e
3.4 é@]éh'?ﬂzgr' ......................................................

11
16
16
19
21

23

23
25
26
27
27
28
28
29
30
31
32
33
34
35
36
37
37
38



PR 21
Ly

DO —
il

w =1 O U1 & O DD —

4.4 %

i
ESEI

F8 AT

T eetee et aaas

B AR TR covereereiiiiiiiiiiiiiiiiiiinini
B R SRR e

FER &

/,,\ﬂ}fr;‘;g ...................................................

%, e
SOFI R L R LR TR R
IS

I

RGP P AT PERE S R e

BIRHIFT PE S JE3EH  coeerrennenni

FRAK A I s o e R L PP T PP R P TP PRT TR TRRTPRLY:

-

5.1
5.9 HRRAF A2 o ket St B e
5.3

DA R HIE R B B e rnt st e

5.3.1 #HMWER A WA T 4 s F B
5.4 ERAEGE 4 o SOl L I

1
2
3
4
5

O A& e
AR A

vt B R .

?,”ml [ et e e seiedteesennslosscsscianhanssssesesosnsassssscsscns
S B 3 B L B P TP L SRR

= Ié': ......................................................

T L Rr < ;ﬁg;ﬁ] ....................................

5.5 HARHA L A FE L ALE G iR e

$AR RUREEATHEE S

4

1
2

1 E?F%l;’?“ﬁ“’?%ﬁ% ......................................................
L2 BB B e

R Jeap O o U ORI TR

e AR

Lj; /%%}gﬁk ~ P .]%;;:, ..........................................

e B

T

s e v

(g A e B B ™

j_@}g‘&%’@ * A R T T LT
ez i‘:}&&%f% * .hi;\:; ....................................

Tl BT B S B AR B R AR e

6.4 i}&‘%‘i}&ﬁ)é.},@’*f x> H gk F%.hi;;;-;_égﬁ ..............................

1

2.
.............................................................

e P—‘ﬁ’éﬁdﬂﬁ:—a"’ g% 1!;\;; ﬁlj .............................................

£ i %K?%%ﬁﬁm%;{{&#&#d?, [ & RRR TR TR LR P PO PLTPLTRTR:
1.
1.

1
2 v B 9% Ed BT 4 B ceveeeneiiiiii e

1.2.1

B

41

42
43
44
47
48
49
49
51
54
56

58

58
60
63
65
67
69
70
70
12
13
75

T

T
79
79
80
81
81
82
82
82
84
86
86
87

93

93
93
93



7.2.9 WE]%?E}%;‘; ......................................................... 100
.

T.3 g T o% g pE gmikﬂ? [ IEERETRREPRTP P 106
7.3.1 3Ri% ’]‘éﬁ 7 gﬂg@rﬁ—}, 2020 ,ﬁﬁﬁ-g.’;}% .................. 106
7.3.2 ""r'E]%,m};tE/é$i B TR TT P oo 118
-_g—_ kT gﬁ ............................................................... 122
,g;;. ........................................................................ 127
E‘va;?J- ;‘é/; 3}3-_&5‘_3'.1 L: /}ig ....................................... 144

£ BN PE e b 150
@]xlgrsﬁgiiﬁ—pgéféﬁqﬁﬁ ....................................... 153

Vi



— O 00 1 O Ul = WD — 3O U1 = Wb — 30 O = Wb — Wb — i wnibo —

»»»»»4'»»»*»»»*\\\4\\\4’\\\4’\\\\»»
lﬂﬂﬂﬂ\1\1\1\1\1ﬂmmmmmmmmmmmmmmwwwmmmm
o

# 3 £

iﬁ@i ¢ @ﬁﬂﬁ"—‘-é Lhﬁg‘L ................................. 12
Z’,ﬁll{ﬁ"\ ﬁ'{ﬁx S 9 I8 ;}j;,ﬁ&rg,; F’&!FP ........................ 13

H TR PEAT S A B SOEE e 14
& BB TR PEGE B AR vvveeeeesnnnee e 15
B B LR E W TR e 32
B D W LR K T E A e 39
gﬁqﬁgﬁﬁ%xﬁ-&gt .......................................... 39
S I S S 59
2y SRR TRt P STE SRR (S oL SRR 60
BRI 5 2 BB AR KPR AT R o 60

P m%i;}j:}i— ﬁ‘«k ]meaﬁ,—? ....................................... 67
A):[L%J'#ibh’ }gﬁx%iﬁ#ﬁ_—%ﬂ; ’?“j@:’}; i:ﬁ_‘g‘llj ........................ 68

a‘i,gglj_aii 4;2’ l:‘< ifup'—fj\lh EY éﬁ_’“] .................................... 73
/\;}»ﬂ:__ ;E_ln; ]thGDSS;}é‘;,{ﬂf{ ]l]l ........................ 74

5 /-?]_&]P\ 1. 10~ jz{;{‘}fﬁ E‘ .......................................... 79
L:;g%.xfj_];],}g—,, 104@@5&‘%’ ....................................... 80
é/?‘ﬁﬁl*@}ﬁ%&’tﬁﬁﬂ 10 + m@]ﬁ .......................... 80
L: /ﬁ’*?ﬁhiﬁ“ %%;_;I_p —E_l— ................................................ 81
p A Fh F}%‘é‘"%ﬁﬁi ................................................... 89

ARAE HE R o he i atinne st 99

e d ":Ef—;'—, oS HP A 95
BB EB L f B GSS HfE # sttt 98
ez 3}*—31’;;% ﬁ LT R T P TR PR P T e PR R PR 99
TERY A F A BEIETG e e 99
%f}é%g?ﬂlfé- ........................................................... 99
@_I’&qp@:ﬁﬁ«,md JLP\’E .......................................... 103
—J;,p g;t,ﬁ_gm@ ﬁp%m ............................................. 104
a@_l‘ Kbk’—ﬁmﬁﬂ V=2 N (ﬁ;cﬁﬁsggpgszfé 180 JRRRETRRETRRD 104

Wi ﬁi;}j; & A piﬁ;fj N eesesressetiistcssettesransansans 106
@ YR FEiE B PR 4 3EE vt - pE 2020 & i Ren

K.}aizﬁ.p;,g-}; %E]ﬁf&%;z };g.ﬁxj. o e e R R ERTRRLY 118
5‘@;}:.&%— L fﬁvg&ﬂi:ﬂg/z z}g&ﬁé_l o ETRE G e i 119
B0r K i 2Py TR B BT [ e b 120
_q_{;‘)w E;],,,,gz‘& .. 150
X J|';E&]g,,gz‘§_ e eeeeee et 150

B A R Hz_‘,‘f;_f_@}g_i‘!;, ................................................... 151
‘3’;)“@@]—5‘;9&‘}&% ................................................... 152
/——/" 2 ]_;],g,,g& I e 152
] Fﬁii/{lm—a,,g&/r, A B e 153



m.n.n.n»h»&oo?ooooowwmmm»—
— Ol > WO DN — OO LD — WWDhD — —

= S T - D - - - S T
(Sa]
|
DO

T
w

B 54

® 6-1
R 6-2
® 6-3
® 6-4
®l 6-5
B -1
B 7-2
B 7-3
B 7-4
B 7-5
& 7-6
Bl 7T
& 7-8
B 7-9
Bl 7-10
B 7-11
R 1-1
" 1-2
"R 1-3
TR 1-4

s
j\;ﬁéijim"%*# ...................................................... 5
FPE S E EPFER eeeernen 10
W % ?%@P?f‘%*# ................................................... 19
#Li‘]?«]:);:’k#i,{ﬁwﬂﬁ/éﬁvm’}%i@ .............................. 20
BB B L B e 95
i ,%%:r;g R 26
T B dr 2015 FF A ceeeeeennnnn 29
RS = AT PE T B FRA B 31
% t:dz;\ e A 5 2 f# ................................................ 36
\W1 ﬁif‘j;(}gﬁ}%,;gvi,‘ZI ,«ég‘.%z ........................ 38
NRLO L’J’JmJFyZ‘—PJ"%_ S RLE s B TP PR DT PP PP PP PEPPIPRLPRPR: 41

FoA HENE ] e ome ek e i 43
A e AT B e R 50
SOFI % ﬁ;_g] ......................................................... 53

./4—/‘\"1 ‘*rbmg,lgzsﬁgb*iﬂl .............................. 56
-\*‘L#J‘,_méi Pl e 69
T (TP AR R e 70
%ﬁ%@z%ﬁl%i S P SRR B
;IR .. T i R . . ... R 71
FALE 5 - Pl AP RR S/ & A AT AL 5
B - b SRR PR PP PR PP PRI TR TP PP PP 72
E‘:; }'%ﬁ_p e A ﬁ'(—'f?ﬂ?"pﬁ“ﬁwwﬁ”” ﬁi ........................ 81
j?"""i"‘ Fan L é‘?ﬁ‘%‘ﬁﬁ‘-&.fé * W?\ ............................. 83
P &R n’«,ﬁp%;.l-é T v e reneerereseeransesiohtashacittatanans 87
2007 _’&—é—ﬁ%g_l.% EFIE_f7 eeveveceeseseecacecsiiioaitalociiiiiienes 88
:}?T‘:ﬁ'l“i% B E 5‘»%1‘# ................................. 90
55 e B,k 0 B A e T e 93
<§§ﬁ4ﬁgﬁﬁ’rgﬁ ,}# ................................................ 94
Yo A 5N - % TP AL ceeeerenrer e 105
FEMGEZ B R B e 108
LR R 2020 B PEAL T F1IARZE HE e 109
i%gﬁ*#*ﬂgﬂg&‘jgé ﬁmggﬁ#ﬁ‘; .............................. 110
.%&??’éiif{h‘wﬂ%i'ﬁfﬁg ,ﬁ«.%z;_g;%]?ﬁ]%é;f# ............... 114
‘%%?;@ﬁﬁﬁ‘_ﬂ F;&*JL f:,ﬂbﬁﬁt )Tﬁi#’fﬁ ........................... 115
I pF 4R FEE e ik, T rff @va# .................................... 116
WAL FEE LT S e 117
n’qfﬁf‘if‘f%f‘}@ﬁ’éi G A e e 117
%Eﬁﬁ}f“é/; ‘}&ﬁ«é,-l L:"FT 'E" .......................................... 144
TP FEE R T ;_%‘;@_@_ﬁ;{_{u R SEERECTRL R PP PP PEPPRPPD 144
TP FEE R T ;—ﬁl&ﬁ?«?;‘é“%ﬁﬂ”?ﬁ ............... 144
TP P R T ;_a;g&%'?fééﬁ%ppagga ............... 145



“ﬁ@ 1-5 rva];?* Er=Es &Jg-_ﬁ)"_g.l L: ﬂlﬁ:é T?" i eeeceeeececetitiitiittiiiiiiennes 145
uﬁ@ 1-6 E"]'?E]%?J';Eléa&&ﬁél ;—%M;»i’—ﬁtéﬁé £V N ST PRI P PIPPRTPPRYRD 146
1T WAL e R T D -% 16 3B F I B TG e 146
MR 18 TR IR R T o-% 31 34 Ly Eamd §

G 1-0 TR AL 3EE MRLT S om A i ceeeeeeeeeeeeee e 147
N 1510 T PEAEBEE RELT SR RE T G ceeeeeeeeerensreneenins 148
) 1-11 TR BEE REET SR T G ceeeeeeeeeeeeeessnennenans 148
MRL-12 TR R R RT C-FE FEE T HRER




