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1. Ben Martin (SPRU, Sussex University):% 5

Technology Foresight involves the systematic attempt to look into the
longer-term future of science, technology, the economy and society, with the aim of
identifying the areas of strategic research and the emerging of generic technologies
likely to yield the greatest economic and social benefits.

(5 1T EFHBT NEEFRS EHREALE PIE 2 J0d AT A B AT
B BT REERYEY - £ A M ko DB A A KPS  fpwe
A g S A )

2. APEC Center for Technology Foresight % Foresight 2. % % :

Foresight involves systematic attempts to look into the longer-term future of
science, technology, the economy, the environment and society with a view to
identifying the emerging generic technologies and the underpinning areas of
strategic research likely to yield the greatest economic, environmental and social
benefits.
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3. Organization for Economic Co-operation and Development (OECD) %} Foresight 2. _
Systematic attempts to look in the longer-term future of science, technology,
economy and society, with a view to identifying emerging generic technology
likely to yield the greatest economic and social benefits
(FPE 2 AE B - hREen= 2 > R PP B PR P - g
ALg o MFRLNET R EE L GRS I E L ATERE )
4 R AFPHFEFAT T REP? K (PHEEBLE X5],2004 £) PlELE
wPEE - B R PE B AP B GRE A E TR



AR ARDPAEFLS IR E AL RS GERZ A ENE DR G PR

B oo &R P 0 B BB R T A WS R L 4

WA Koo
=~ FREIRIRI G BT B

o pE o p TR R ALY R TS PR ARRI L Lo iea F e F A AR

R AT FPEAARIe AT L FR T AT R AT e W

P Fepsm P e L AE R 07 fe BL

I 24728 Hasaptns 478 0 Mool A kA ¢ 2 GAhE Ko R
Piw A iﬁ?ﬂ%@@]w%Aﬁw%mﬂﬁwfwgtIARimagﬁﬁ
W oom FHEIF RIS AT LM 0 I ESFHE A g TRE > T M H
IR O o Bldr T T E IR > % 2000 # CDMA H i
€ A 1F TDMA Hojis o 7 Jojisan g e 457 2L R R AL € & 53 @ FsE R AL
HHmBEEA LT NP B o

2. & TELEL D BET PR A JT BB 0§ R T R4 d (market pull) B Ao A

CH R B HE S R A R AR e gt € Y g TR

FEPHERE Ko blde D RPEER AW REER 0 S F Y BRI EM A
RERE o AL PLTEIRI P AS e #5 (technology push) gl g - &b i
Rt AR F 2 R B AT FIRZE o bldog AT 2 CDMA Hojkrd 4 #-¢
B~ iX TDMA HjispF » 2 frﬂﬁfa.vs BB As: & CDMA ek jivag 4 o Fpb > HojiF
W PE A LB AU E RPd oA PORTE R A 45 0 B B B e o

3. ATl BT E S AR R RIEL A ATnE o e LR R
B 3T kA - B RB BT PEER Adad ¢ o b4 OECD, APEC % % #
14 ] % _ELFL« v x Fhtetdedoa gl o Ao BB EHEL 4 L FR (Martin and
Johnston, 1999)c FAHFFRIN| 5 s A XA PFFR L ZH > B2 2

T2 ] o PPITRUFH LI § T S B R Fo & 2 IR o



Ao popmm g ehk B 5 AR RS R R A FEIRRIP S
B AL AR R LA
Ca TR FE T R AR RA KRR F g o B TR S
AR A HGERA KPR e F B o BT A Bdrd] o T Hlew pE g
AR R ERATE - BB 0 MR ha s R JR S B M (RS 4 o
FLHAER A B Bl EF L AGAA R D B AR AR THE o B
WAEE LR PHIFRLEANT D2 > AL Gd RIF LT E 0 T
E IR FE ot BB endidh 0 kA TR A B A TR o T e pEeh
D BER R A B p A A IR ) B B AR R
R ER T RAERR D AR AL DA T E IR 0 2 Fta
feng A 0 MIE FTR A X RGN R R0 R > T i R AR
B (negotiating process )~ » iz# #F & (Grupp and Linstone, 1999 ) @
FHEIFRILEIFRI DG S FmEBET IS E ;]5'3 PAEGERBAL TESE
BERT G RT A BOHAEL o BT R B LIRS o
LB P A BT R I R VR R LT B2 A
B B A AP BARLEE I o bldeE Bohw pEE S > EE P NP
B g e AR R KA P e PLETERIE Y A r  ET
AR H - AR o PHIRL SHA RSN AT RHOTRA
feZ @* o ANy T ptEd AT (top-down) > @ FLBIE R
wd T @ b (bottom-up) e
Y RFIFR PR REE T RDF o X HEUPGRL A 2 F A e REAE
A AECARETEFRF O RME T FY AN FEE - LD
ik o PETERIA S R e 3 H - MBS RAPMATS RS B BT U H
AR NT G adnip] o ATUBETRES FHVER A 2 e 1 d B RS
Bty o~ oa AEIFR i £ H - &5 e R i g

B & RBEP N o



8. FW Gk RATREEY AR K LG PR G b FE

=
N,
3

2B e ¥ o 3G 0 JERET BT B AR 2 T AT
1B P e A FARAFELLEL > s £ & o PHEIFRIAE I AT
PR T gEd R AT S R 4T W AR F R S A
Fld WA E 2 BEE R RS 2 s T 2B ¢ (panel
discussion) % ¢ & BAE - F 5 chE 4k o Fb o PpEmpE S g A 4T

57 F S FLEIERIR T R %“H’-Zi/ L3047 0

N T Tt

g L RERREATRED SRR P32 AR TR B

,jtz;»,l.g gk s AT U E I u‘T*S‘u]}_txé’
f . &

1.

P prenp DA g (A R D AT PETE A k2 &3 - L& A

geng fo TINBLER BB FHEAD > IFZRG ABIEKEIFE D

o pE d AR psaEd L e m g AR F U B Renp a4
Bk - WL a4 o A AR R R EE 0 LR G R R
AFch2d A @ Fad FRFNGEA R TP a{edds 3 5
ke e

PR pE A 2 2 A RBLEAR L HAT RS EF T G R endp 3] T
ME RS A ARG R i FENHEHEREG JIOTRA R
Voo BT REEE R 2SO AR R 84 0T - e oo RE
FERLAL A E A

PoprmopE A N A T - R AR HEm R Y ot R R TR~ K
TE BT E Fopd- BAL el AR o Fl A FLEE T R HR R
KB - A AR ERELAE S MRS R LAk

foo BRERR RN AR PR AR g BT RS A S H



5. i pE Ak At iR A oy (FEAR T E R PR % o L R F IR ES
NEFRE FTRAF T FEFROY A 2R oL ¢ AT REOH A
¢ o

AL (N PR )R A A - B A s R B ARPEE

PN EAE AL EFEROBE A& D) PEF LD IR AL B GREALE
PIEORG AT AP & LA PR Fen PEPHREFE o &
A AFEAD L EdFah ko

PO PE AP EAL A BB B8 M e B
fRm R A KEAL G g BB P HE RR L R R

3o B TR 2B PURT PR LA N A T R T
FRHEELTY o RO AR E 20 b o AR & AT
FHALLFTRE LR R G o SHITREE S pNAE L R RA &
ACAFRE A2 b AR R A BN GETA ALAREL

i PR T2 84 2 Bmg 2 €3 F8a o



s B R B AT RS

LEGOF et R R A T E AR REER Y o LEAFE L

HE2 AP F LU AEF F A pLEk o Grupp and Linestone (1999) 2% » 1990
£ Bl m pEE R o AR FEARY O BbrAd 2 T fe AEw pE 7 B
B

1. jEak ¢ 2 s g FALG FEBALE "R & 3 (negotiating

system) " ¢ EW E o - B R TP B ] T AR AR L 47
MR GEAREBRRFBICL OB S AR R REERRET F
22 BN SRR S SIE SRS 3 RN AR Eal R
FIEAE SR RETRMRRAFAFER L AR K2 RART
s F M4 5% (benchmarking ) '* # > % fxds w4k (feedback) 2 425 - o
W AR RS A L D R T APTERILE > &t R e
Fh o HPEAE ol 8 BRSPS VR BRI B A K T
e BB R T IR 4 2 A TR B DAL -
JE2 VELEE > 1990 E R w pEinE B ®As s T fo 2RI F B 0 2 HF R

B 4137 % % (Innovation System ) =& G B o F1 5 £ ¥ 23k i ehT]
'% ”:’Li_'r}‘ #F Uﬁ:&%f« 7‘}]":'@]“&%%%7?/}5"@;?‘]% F’E&'}%‘lé ‘3‘_/’3‘?‘%\'

B8 BRI B s 4 SR E IRT S S e B L b

KRFEBRE BR REEImpREER > £ 57 FRERE FELARE
PR AL - AT - B Rie S s ant R A S AR > R A R R

4r OECD % ! ¢°8# ¥ B @itk g b » WA b B 7F G0t )2 Ko

¥
S
*
ST
h
3
3
s
o
14
W
NS
;
M
TE
3
H
b
3
e
)
k-
.
34
AN

S

10



PRI R AL £ R - 23 A A RehE L B

ko
fm\
o
=
e
1%
e
=)

PR A AR AT B A E B BT E o T 1
B RipdFirnpgha 281 25 4 B I RBTPLT3 2 oo p A~ LR
FRCGRIFRATALRPARAERAEEA L IFRLEHEPE A LS 7S
oot BE CAPECE RS ER I E a LI R PEHEY WA L1702 0 By vk
Piﬁ?@%ﬂ§?9ﬁ°

HE BB AR TR e R TR T ITRAERPF Y AminE
i P E X P R AH o AT o R g R
( pre-foresight ) - F % (foresight) v p& {5 #p (post-foresight) = B Ff £
(®1)
Lo ) (AAEI ) (A REP R FE IR RO ¢ R

CHD PR Rfe mir ~ & 2 R g e et g B DT E

N
2k

PPEE Y (HAETREAR) AR IHE R LEAAAE A A D

oé;}é:

R
P
R

(1) Fgide AL g foft AR ARR R 547 7
(2) 3k ¢ ARG REFL T

(3) FE TLAFH PELT IS |

(4) & FpsE

(5) 25 & E i &

(6) X HAR %

(7) %84

(8) %zttt

(9) &AFBIERIES

(10) & Ff kbt s

11



(1) 4 PEFH A ;

3. MPERY (HApEEE DY) EHBREE R EE o PRt 2 R
LFEEF S BEET RS AR TP R BT
$eo A PR AP O R 2 AAH 5B R Pt R
e S e R R H IR 2 RBIH TR L - A dop AfrE Baw pEt
R (LR TS ¥ oo

ARG o g B IR IRARE T T
A g SARG KA

Frm PEAR 1 W iE

E 2k RAER

FETHEPKTEF - 4)

€ —;L% EL il x

FEDH(MEED L)

R

AR 3 TR RIAR 2

B R R

Ay -

A 4

KAt R S S Sk R
SRy

B 1 P pef % i de
FH KR P Ry By ¢ S HT RS R R E R v o TAGELFIEHE
¥ B ow T R EARY o iR & IR R o £ TR e pE o
2o T HLES F R EEY o o P B IR oAl g GURG R TR
SRR LEAIT B RERI DI AR RAAFTEY AL B B R

12



PHEF CHDLSFEATHFTRY & RERABES T RA TR F 0
Fa At nd if it Ak S A7 0 F BABS & 4R3F § R RB LE ¥ T
%2 ¢ oo
Hojiran pE o PR B £ R A B e B S e B B AR B 0 R pE
SEROPFEIcRSM . pPETREY > R BTz Ao § g 2
-z T F o
BT PEIEALY BN T REA R W ER AR FE 222 R4

B2 e R A hehz M E R 1 ik

13



- PR
AR R FA DI A ERE RSP E A E e R AR
RIFEAFFR B Fpind & WAL - FBE TR0 AT AR E
Ao AHFEPPRBEDE R G PRF L AU R B[R o AERER

ToAmAZ R EFRNARDEES o B APHT RS RAF AR ET EFH

L b ey h@%mﬂﬁm,ﬁﬁWBﬁmﬁﬁé’&ﬁﬁ%ﬁﬂﬁﬂ%
N PEREN 0 LR AR IR 2k 2 1 A PR PR

fel engd e dh F AN EREED DRI 0 e A B L BT RS

#*
# AR ’*;T*w?b BAPM FROL B > X S HANER A Y o wpEerE e
ARE R A IGLE R PEREBRBFR LG L PRF

A AR AR AR TR R o B R T A (4
BHAT BT EE R AL KRFHREES Y NELEEF A K ? 2 AT h
AERIE T FEAFTAILE RS CEFRRER o FAER Y

REH 7

C S RRENEE

AR AL PR A 4 6 CA R R B R L R U IRIR A
BE % > B PR A 45 % LU (AR A 0 T IRBLAEE PR PR B A 1L 1F 5 AR
S A iy o T RS 0 R BB R A I

14



FER AL ERER S ARG 0 BE BN AE] P g
1. A k4
kA HTREA - B SRR R EY
Ak g F B EOARR o A o PR EATE F h YAk G
Joseph Voros (2003)# &1 7 A Kk Fl4a(4-@ 2) > # “K %

WA FRETERER AT AR e

ipa Sk

RFLE P A

?

/4;\

v

LT F“Fv‘J’Jl

B 7 i & k(possible future) : * A FenfE A &P g chaeak o 2 4 L F

Nud
N

L A2 G T Ak ke

| 72 % % (plausible future) : et p WA ARl LG

gk KFR e

B {%X¥ i & k(probable future) : IF iF E FH A L FIRT o AT EHF L DR K o

B 4 A R (preferable future) © K3 F R ALH £ oAk o

TR ATREAR 2R A kL R MAL g R iR Ak T

T NBIKP T E o

r * Tima

MW

: Posgible

. 3

: Potential

' Playsible

| e aeanaemee \
T et Probable

| =3

: e Preferable

i #

| Conyright © 2000 Joseph Vurs

| Potential J

B2 & % F4H

F AL kiR Voros, J. (2003), A generic foresight process framework, Foresight, 5(3), 10-21.
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2. FpA KL FTEHE

3 HEd WS TR 2 A 47 & R2T 2003 £ #7F ¥ § Technology
Futures Analysis: Toward Integration of the Field & New Mehtods # #7# ! %k - i
R = A

PP EFA K & 3757 7 (technology futures analysis studies)% # &

2 Togd GRALZ 15) —2 2 GRRF) — Y Guav s i so il ~ 1389

FNFRAZE R KT )

PR GARELFR2 %% ), AR MG
Bl Y ehfjisA Ko7 ¢ ek #4471 (futures technology analysis, TFA) %

% H
P PSR AT e v R ¢
B F

AFE T & IS PTIER A PR R
AYFELZANFL CER SRR SR FA)T R EF SR ARE R

BUSINESS / PUBLIC POLICY DECISION OR POLICY
ISSUES & INTERESTS ‘ ACTIONS &
{TFA Drivers) OUTCOMES
(TFA Impacts)

U APPLICATIONS

* Awareness

* Decision Making

* Policy Development

+ Consensus Building

* [nformation Sharing & Networking

T + Education

DECISION OR POLICY MAKERS
(TFA customers)

OUTPUTS
* Findings OTHER
* Recommendations STAKEHOLDERS
* Insights (TFA Players)
* Experiences

* Legacies

B3 A ka4 %
741 kR © Porter, A. L. et. al. Technology Futures Analysis Methods Working Group (2004),

Technology future analysis: toward integration of the field and new methods,
Technological Forecasting and Social Change, 71, 287-303.

3. B DB TR
PR S E 8 T A LA R
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(1) % - FEE A 45 1 ABF ot & 5 3804 i i

HE VRO 5T 3 B4R AR iR AR ¢

a i FRH NF > FEHEDALE C SAMrRB PF BT AL g
EAReRB G F G R s TIREAIE > a3k RS B

FRLF R0 F AL - HE AR LA HL
b d g N o IR WP F HOE BARS > 4T P F R B o

£ R TR A R R R g 2

—

C. R B S HFFTIR AT E BT B v FEHH
B PE SR T R e
(2) %= BSOS E R PR FT A b
ARSI FTREEFIERRELE - TPERIF R DT R 0 F S
WAL § AR E R 0 A ie- Hadeih B B RS P § B
BoiEa A SO RO P R el B2 AR B K
2B RAH o R E R R 2 A

a g~ A BB T RS IE A

“

b, #HFE2ZFTREE 175
c. AL g ~ B BB NEF L A7
Ft > Tegart (2003)3% 5 & (7 opesn pept > w FE 4 ¢ A P E 2 £ 8
{8 %> F] % (science-push factor)22 7 foi»># F] 2 (demand-pull factor) F ‘2 4F - i -T
[ EeR=glv: A 'F—l /% (balanced perspective) o # % 2. > B P prnF L L E
b FF 2 R F o B GeBl4- PEAFFIZ LT FEFT 2 H
FRPFATEL B 2 R B R TR TR R G2 AR BB R
% % 4](mechanism of demand-pull) » FH& &2 S-cngF B i 533 #F HM 7 b £ 5
2 3% > FRPEFF e FEAE S RN F RELER - L RERE pEEFRE
{7 Fphra P e o
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‘Demand-pull’

Economic, Social and
Enwvironmental Meeds

“Science f Technology-push’

Scientific and Technological
strengths and Eesources

L~

K“\u‘ -
Foresight Analysis

Yz

Economic, Zocial and
Enwvironmental and
Advantages and resourtes

B4 85004 42 3

scientific and Technological
\ Crppottunities

4L kR Greg Tegart (2003 ) Technology Foresight: Philosophy & Principles, Innovation:

management, policy and practice, 5(2), 279-285

4, FrF D pEiE T (TH

B 5 ¢ Cuhls (2001)*7#% 215334 5 peedr F i sz - » e d RILA

’:” N
p

WA S 2 SR AR FEE - AL BRAY G A RS BT R

o R AL T E R L R L Ak

Creation of Topics

* Search for solutions

Participative Discussion

» Workshops
» Scenarios

» Detailed analyses
* Studies
» Projects

Bl S5 6 fi b g (e gt

» New topics and issues
» Definition of problems

Structured Survey

» Delphi
* Questionnaire
* Ex post evaluation

F# %k : Cuhls, K. (2001). From Forecasting to Foresight Processes, Submission to 4S/EASST

Conference 2000, Wien, Austria.
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Pz 22 anh o RAPEILE {5 N R A e FIRD pEITIR D D
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P 3R (FCR)

Assessment

Internal Organizational

Assessment

=i CEL TS
External Environmental

\ 4

Ree s
Strategic Direction

uonenjeAy JUBUWLIOJIdJ

A 4
R g et d

Definition & Selection of
base and contineencv nlans

\ 4

FR/ R (8 E 7
Policy/Strategy/Program
Imnlementation

# 7 Lederman(1984) % 1 2_” direction setting” 17

24

Stage 1

Stage 2

Stage 3



| External
Thraats/
Opportunitics

B Internai
Strengths/
Weaknesses

B Organizational
Climare/
Culture

B Identify Alternative
Driving Forces

B Analyze Critical
Isgues Arising
from Alternatives

W Examine Organizational /
Operational Implications

B Decide on Key
Criving Force {sl

.

& Decide Strategic
Segmentation

B Decide Business Unit
Misgions, Goals,
Objectives

Review
Environmental
and Company
Assessment Data

Select Alternative
Driving Force (s)
Test Alternative
Driving Forces

Decide
Strategic
Profile

Bl 8 Lederman(1984)#7# ! 2_“direction setting” e77/ix 42
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e s T o pEen Tk ) SAERE R TR BT

T Bl A

Pre-foresight Stage 1™ Stage 2" Stage 3" Stage

B R BUR ff

External Environmental

Assessment
M EEEEEEsEEEEEEEEEEEE
AP b APy B, B e
> Strategic Direction P Definition & Selection of Policy/Strategy/Program
. base and contingency plans Implementation
) & o=
RG] 2
Internal Organizational é F;i
Assessment 2 I’?ll
Eunalfil: N
A
e o et [ -]
53 R A
fr ® (Goals) El
- B | e =
ki X :
Y?i fitJ ;:rLrJ
T % e erx s r 15
i o EEH{OL E
[Pj ( Objectives ) ® [
] Il Tht
~ i it
i * e
5 N n
8 ik o g 4
%’Fﬁ ( Criteria ) A =<
it = <
e N .
~ = j
Fl N £S g
EL i &
N ( Selected Fields ) =
N~

WO s peen Tinde | sap s en T4, M 4

%4 FA4L 1 B & Lederman (1984) ~ Yuan & Hsieh (2006) ~ Georghiou (2005) ~ Tzeng (2006) ~
Oner (2005) % ez o
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B B #
Blfos # %~ 23 , ‘
R Ft B ¥
F 4 kR Slaughter(1990) ; &7 7 A 32 o
AR UER SR RS ET R AL PR U LR
rEAMEA A - R TR P E o TR A

aRED - RTIE AL ST

22 RAAEBREE A

il b G S
P P AR T E 4p £ i+ : MODM -~ Goal programming »
Pk iE %’N%iéﬂ‘%v\é Multi-objectives ~ #& i i & A 45

) AS
-~ %i:@

42

TR o 4o gy |1 Assuption-based Planning
R iE i (A4 F R s kR S B § v 0 Multi-criteria(PT 4 15 i)
P~ ZREHE Cost-benefits model %
¢ TIEBMUE L R ik (P CEB AR REEHE
& 9 1) . B
Y s 7 ORI o B F L A7) | # 1L 0 Compromise solution ~ g 2% -
N E A Bt i @
ZF BT Y Exihits
i“ s =ITT 8w De Novo ~ TOPSIS ~ 3 %5 &
D TR o U ECE

(R ) Kz
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FR kR : 8 M TR AT 2 HK(2002) 0 kA2

i E -

=~ LREFHEE TR NER | 2
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23 smRBEFTHE
sw 2 i)+ REEE (F6])
FH 4 B 35 (Lobby ) Miles
;’”'E.I_a",_‘]‘:}_"g"f’l FC LA T (;}ﬁg F. s J/Iai’ﬁb %’ ) Salo
EFAHEER van Dijk
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A g B R R Kuwahara ( p » 1§ 3&)

TR R Martin
PARFEAIAED Georghiou (UK)

Y- el LIl Georghiou (UK)
FIREPR (4o BELIE b3 0) Anderson (UK)

E O R iR R A Smits (4, )

AEB G EAREFE Kameoka ( p @ 2 # &)
BEIFTe g ¥ & pRAE Borch (4%, )
FARFSAFEAZ R Salo (% fF k%)

FA KR D AL ER
T AR RE R S R

Georghiou (2003) 31 % :3% | 1993 & % — =t $jiFw p& 3+ 4 (United Kingdom

Technology Foresight Programme) s 2 & > @ I Fjsm ot £ 28 (R RA) >

>S'\‘

AT

F

-l flégfl"flﬁ’?/g BT R s IR E B KR 0 F gy B
,ﬁ& 3t grﬁ"}*fﬁ« FIgi HE o

H

251z B L& 0 Georghiou 4y I Hpa pe i L= £ 865 (1) 425 &2
it (A 2 A3t B e Rl Y ) 5 (2) PE oL & gk
(3 “HE#) 5 Q) FREREZLRED S (h- PERDFELE &7
TREY | A BB R £ R AR () FE L FRET PR
A AL B Wenb et fEe 1 b e BT EA T AAER R
A

Georghiou(2003)w i 2 14 R & B P de o 3 & s HPD PR B
A eng it

L% - % D P LvE - (R & F o TR IER]
2. % B e HEpFande 4 (technology-push) fe# H-chd 4 (market-pull)

HEFRPE o L RAS RN S oD FnT R TR fOE R G
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3. #pFapten T p e (goals) |

Georghiou (2005) 3% 5 i (7 HpiFm pEcn P chde ™

(1) FA ¢ 2T RIK » A (exploring future opportunities as to set
priorities )

(2) B FEF B AT & 5 (reorienting the science and innovation system )

(3) ERABAIAT & sienE & 2 (demostrating the vitality of science and
innovation system )

(4) ¥ &xTeng 4 A2 4 5 # (bringing new actors into the strategic
debate )

&) Jfﬁfﬁl A7 B 2 B4R B B & (building new networks and linkages across
fields)

4. $pwapt TP % (0bJect1ves) | oA
(1) 23/ %%
2) 2 ?Eiz‘%/féﬁié
(3) # B34 St (&> 4 A% JRIBES)
(4) Eidpte (3 FRH )Ifi‘ Al Mt B E)
(5) % EaaT R (P ST H)
(6) A ¥4 &

\-"4

(7) ## i § 1+ (continuity of innovation /disruptive innovation )

®) FRFTR (FFHF L4 ~FFHE)
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b BB TPEERT AR BITAS - BHYHRE(E - RS T R

CRRE) > NP SRR M pEE R F W B T hE B (e o
W EINP N ZREEE ) Re 0 ERBREY VY P HE - Nk
g&,/g}x&"g °

wpEE R L Bk2 ¥ & (defining the focus of an exercise)

HF BPERER R BT L i B A gk Rl T A e A4

T E PSR E T ii%:".—ﬁi’%?—?ﬁ* AR BB F 0 HiEARE
TP -BRPER LR R A EERE TS AN IR Y
STEH Y E 0 A 2 FONR AR - BATRII S R g F ok
Foo mPEE B ATARALIF BT A T eniE & F 0 U € & (mission statement) 2 &
MESINR g N E R .
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2. P 1% % % (Defining the objectives)

AR RS R TR O REFR LRSS P RTE W
Boirif Leh P RPERT AT LR FFWREERLFERARDFEESG

KIAR M R RE  — BAGED R g R Y s

BB TR P RGP B AR e

- p o
oo BT 2 s A 4 52 (key players) 2t 2 B mﬁf?*
IR FREIHAAFTEL - B AR GFERBERFTR 'fqzl"— PR

HEFEOGHrE F A FEREBE)DD R 5 2ol p AR 7%
e F P e % mF. /151—${F§‘ffﬂé;‘ﬁ&—ﬁ Bl o o - BE R
?\;%.ﬁé‘i@fi’ F] & "L ﬁf’éﬁ%@f’?FE”T s By {E MT,ﬁ ./)ETLL’IF'

:| I o= ?K}ﬁ*gﬂ’—_)‘-}&’ ;‘Tfr«',‘;—g_;gﬁ“r, L AR g":\iw”'ﬁ%

A7 AR TP KRR o AT K,ﬁ;’; EFNET o 2 AT A hE - 2%
FEAAVELR 2 Bo L v L E e 52 £ 07 F RRE S

fheo Flot > HAAGERL A RS LEHRY LT RO FET IR bgh
RS L
(2) P &£ & 3F fc (some important characteristics of the objectives)
PEBZERTIERFE-PAINTE - R (F - B4o)? & 5 iF
SRR GTIEE A RHEREF APt - AL E R
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A ¥
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Wiﬁﬁﬁﬁﬁﬁ‘ﬁﬁ?ﬂé% ARSI AL E £ TR TR o F 2 A AT
HPARPL A4k R FH T NERGDE NG R -
% 25 whpE Mk - i
TETEET AN
(tangible outcomes) (intangible outcomes)
AP < NN
(formalization) (report, book) )
g P EE o R | AW REY 7 U
S TR ] Bl § ~ b B2 LR
(dissimination) (workshorp, newsletters,

press articles, web sites)

TR e =

e 3= = . o
(institutionalization of

networkin
( & networking)

R A W e r-):?)r_i
2R

L
Wk f2 5

(strategic process)

(formal incorporation of

results within strategic

L e MG
(informal incorporation

of results within

processes) strategic processes)
EABAUNENLEE B AZERY A gy £ 0 s L g

F T HR

a. ¥ hodR 4 B (T 7 " 5 r"f’)"ﬁ A4 0 ZARER T SNep 2
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PHREANSE R ERZEIFR 22 6 RiEFEHHER

#1522 & (Defining the scope)
FARTPEEE SRR G A THILSE IR (What you will look
at) o 4rpt o g EEROT R 0 FLF AK€ ?‘ﬁ»#”ﬁ% v R
TREP ORI ATEDREFRBPEFG YLD BIARAIL DL L E R
AARPF R L AR EE 2 o Bl > B A RS R EL . O Ag it
PERGEFEED & 2 5 A - RPFEFKRT
(1) EH#r& % F 03 48 (Selecting the topics to be covered)
TR A Y i AT - B BT %”*swk?%@%%"
£ fo] 21 w873 € 3k(working session of an expert panel) & #.4¢ 2 B ¥
# % # (Delphi questionnaire) i — 0 im e 8k g g2 R 1 o © v E B

PRREd R E LT Pl R ERT L E 20 BATE 0 e g

AR FRRR LA AR 10 B 5L A AR GRE R {ow gl
BB S DB OER SR AP ¥ A ARG AN g 30
i o

ML PR TR IR e AR P F PP B W R e o

~

PREEE L RRAL A T F C ATHA S 2 A PR AR P REE g

Poo puE Y f LTI RN R - S PHAR R LR e

MRS HTAT S S 0 5 I A (Bl R FEEF MAE T & L H) o
KA o WPEER S Tl Rk AILAH Y b hd 4T 0 BT AR kAR § 0

.

SRR

2|
3
T
P
P
W
ﬁm

s
e
i
.Fi‘-
IRy
-\4 A

o blde o AT RERE iR
%ﬁi}ﬁ\ﬁigﬁﬁﬁlj\:ﬁ'? \@@’f]\@_@; ‘gzi&‘ﬁﬁiéﬂ‘%ﬁ‘?@_\fk

FRER - F 328 B AR HEE PRERS b np@HEF 2
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I

7T PER TR AR ena AFE_ TP k0 E B F B % 1 (upcoming
developments) > @ # {4 ¥ % — %1 47 o
AREPEFHHA RIS WP E R DT B2 PR e dofm E /PR
G 3 AR E R BR A FREEDE AR REE REES D
Pt MR E @t 3 e oo
FERMETPEL LR P RILT i § 0 R A K B F] S F

Hog- woenidi @ ¥ 2 A QFFEs 8B FREDTFHE

Y £ & cheni 4 o
(2) 2k %_% (defining the perspective)
JLEk(perspective)dn R d? 3 45 e ;3% (the way a topic is
addressed) » 7~ T HE_ 5 7 JLiZA RS TR P e- @2 B R RE o B2
Z 75‘92‘-—’ uldngrg. m,figi;tﬁ; Rt ‘7,3,_% ANV B e

’dli

ML WPRER DA IR E Y 1~23F > BRI E A A A LR o B
doo BRI B P B S P L 28 g TR L eh AP
Vg B FREFRFY SRS FSH ) (] e R R
PHIFCRAPM) TR L 4 AP RTF R AR v BNA R 2
B 4 FoRpdn M e pE ] R 9 St M LA 6 SR R g B

AT R T pRLEk
P T HE Y 2 - AR

w

ST pEEE Y EE ah R - B AR

E

e e

ED3

KiEEp AR 0 A A

=

gL
a. &L BLEE(confined perspective)
- A AR - BB~ BE (Dl 32AR R P R E)
b. F k- &= AL (techno-economic perspective)
- PREAARY ARPMTEFTEFERE
c. FrE e (holistic perspective, social/cultural + economic + technological)
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AR T S RAFALGEPRHF R LT hT b AR Pl

S BEN. L i].%zig LA T (blde o WiE) o BRAE L 5 wiE 4%

T - YRR R X TR Y DR S TR
PR EGRE AT EITRE DA N R Ao AT BR
FIZA g B o FREE P AR » DR FEBET B LE R
oo

(3) E B~ i35 B2 #F & (combinine the focus, topics and perspectives)

EEGTN TR LR 2 AR B RS 0 AP A TR R

AR R A BRI A - R ARG

AR 82 W) 3 # #0Z (Defining the approach)
mREAR R B E R = AR
(1) 4 + @ T (Bottom-up approach)
B2 ey RpPHEABMITK > 0 A T ke 79 pEAL R A
¥ REEFEAABEF o oo IRG PHAREATERFECE EFE
AH AE SRR ERFEGE L AA -

(2) ¢ @ + (Top-down approach)

ﬂ%‘\ﬁwﬁd BANLIN N BFET R LE RS T B
P28 L ARE S A blde Fid Delphi B 538 4 & 2% e

BEA L FED B E BTSNk R BRI RS T AR < 21
PRFR AR SR BT RIS R R R TR
FEHATT PR e E T A 4 2 SRR L RAH

K

7. w0 pEPE R vk 2 3K T (Setting the time horizon)
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B PF e W (time horizon)4p e85 pEE 47 4 02 K KB AR R 4
At A K PER B IR LA TR S R R E R e B LD R
P R PR o PRSP R P R B

o Rl ERpRER T TR

B HWR T KA ERREER D
R F > RAFEFERERFEI IR ER S FART 22 6 OF
B

>l
BE

ERELES YT PR X
(1) TEFERTF “§~ 7% P (Criteria for defining the time horizon)
(a) ¥ BEE B PP Y b2 R RBTIALE S8 hD ¥ AT R

B o 373 2 EhR 2

L&}E? r

~
g
=g
~y

- o m HIE R g
35 B AT R R ’)§ Ré é_}i)ﬁ—g'g s (pubhc sector) ° P R gj;u;;z'] % 10~20
B A MARESK S AN R (Gl B TR R

H R ek 5 30~50 # o R R (private sector) 0 — AL RS

Fa% - A SN RFAE P ‘T} ERRFEEFT - AR SN IR
RF] o TP f F W pEE B (coporate for631ght)mB$F’“§jv L= - A

F B PRFR T H e

(b) {7 # ¥ & (action-oriented) v P& 75 &+ H P [ g nb i E > T £ OEF T
VR AL H TR W P A o BRI S g B b g
(b4 B3 2B F) o @ g R (vision-) & £]3¢ 12 F + (creativity-oriented)
i PE B fEiE 0 - G 20 # 0 Bldr A ¢ 8
(demography) ~ 4+ ¢ % i& (social values) ~ S57#F 4 ) 7k (the rise or
decline of economic powers) ~ ¥ 5 & i* (environmental degradation) ~
3k 9% it (global warming) °

(C) S M % S F 4 AP TRA § A4 F e Wy 0 B G
B e ER L AARGENE o

(d) A RF TR d ~ AT A 2 9T % 1 B (RILR hE D Bdrg 2
EE KGR FRETT 218 7RA K #»EP%‘E:” ke EIZG o b
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PR R ARRAL VB BE- K H XEEYRIRETE .

8. @ PAPF 422 3 % (Setting the time frame)
AR RPEERGET B K5 6B P33 & AR mpEER A
- BERFAEPER o RE - B P AR E RF L PREER T A2

BAEAT2 p OB B XX mg';w}up MR iBiER AR M Af Eape

9. A B FH - LMHFTH R
B- PR AR ERREFRE R R RRIVG > b4 L LS AG
E(3Fg R ghocid A%smid) pmeh(ER 0 @ Fdi)

AL E R (RB R  TRA BRI F 2 TR FER RG> blde o -

ERPIE T AR RRCEAVKE A R L) RIE R R 2
B A7 18

10. o BIRAIFT & SopLghsr ~ o d ¥ L@ pE RgES > T A G D AP REA

R 2R T B RAIET A BT e F R KB B o nd BaE 2 2 T
3

BB BH AP T RE BT by r (02 KF R PEZATR B B
BAF 6 LEN2T 4B RAS et g 116 B¥ & b 2

1 23 #E- FEAE0 o d RRLIFTE R AenpEn - B 1
RE BT B T T EARE > IR R SRR AL £ o

108



FZMG ARFEFDEALES L TR AR R

L TR RN T R Y SRR I E

TR F(Blog) 2 MhAs ~ IR E (T T4 o

L TR
TERkwpEdedd BARA LTI LA BRI A EM ORI LR
(Raimond, 1996) = # k1% M %% 5d fyid %4 ek & » e £ B flid 4 ik

A AT T REBEINRE S T R R PR T EAM PR B A YT

S8 031325 5 4 i@ 4 Collingridge == ¥t 5 (Collingridge, 1980) - + *&F 5
PRAETMGEHNRALER 2 Fh 3 G - Rehk o 4R BREE K
BAREN BB R BP A m R - BERDAHAE L F o
d S FEAFPRAR S B > R RObnbr R A - LA 4 E R T Ak 0 o i

5 W fotrim ;}Zﬂ—*ri Jo&t e g Qe Rt A pE ek b > 4oz & (Bjorn and
Lubeck, 2003) ~ 4§ B (Chuls, 2002) ~ % 5 £ I (Filip et al., 2004) ~ %~ jF (Gustafsson,
2000)5% & * A o e ek 1 BN PEE R ¢ o @ QSRR BT EE
PEREP ~ T f s M AeEd @ P A T U AR RN > BT R S
Wity gdomps A- BApy et L @iﬂfﬁf%vfpmﬂ%%%
Bl At pE AR 0 5 A RGN R G AR A R A KRG
F o R AFEAL TR R T 4 g A E PE R BRAS S L s 0 3B (TR ALMD

PR

IO RERRE LA

PR R RO 28 TR pEF BiTE kaE < 48% (Yuan et
al., 2006) - 7 i > % A 1974 # > Linstone and Turoff(1974) ¥ # 1) ki * 7 "%l
PR & § PR Dk enfg i 32(Delphi)® iE > T A A03) T PERAL O3B0

A

(real time Delphi)s* € 3% * 4% i 25(Delphi conference) « &4 > /2 # & SLefy f 22
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o FREEDE S T TR B R 0 T IR R
o TV R E BB AR B TR A5 .

Yuan et al.(2007) 3% & A 4545 0 0 e %2 Qe B i * 4TI £ BT PR et i
LELFa® - S g« W7 et RIRPER 7o 253 PmE L T
72001 e RE A L R pEER DL & 1 iFS :

A E AFIRIE o SRR AT IFnd F A kAxE o
Gustafsson(2000) /i 5 7 2000 # % fF 448738 2 Hprg Bie 7w peisd P #

Bz - s i xpagj@ﬁgﬁwjﬁv

PSR BN R D BIFE D S - BIFEERY R RERT L
Opinion-online & T4+ 33 & ; % = FFFE (7 5 7| eni KRB Fehy (T34 €
(workshop) » AFFE$ > 8 4 R Leh v 4% 3 LR F UEMLE LA
(GSS)Webex % Opinion-online i& {7 » 3% F > chiffedp ! X Pl L I enfe &
REO P R RERTFVIUHEFEFEFOARE BLAR LAF D ORE L

FHR Y AKE Z B LN I BRI o ¥ b (FE L 2 4

N

BREELASRTKE & F { B rek o
Filip et al. (2004) B/ % 2001 & %5 R £ 8 {7 chF AL € & Fogiid ¢ w P
FEP o d WD B ’.35‘.%‘3“'\%}:']# fo b B AT BLR PR R

FEE S TN A RERRTLEAAP EAL ) NREAL LRI Y
Bigd b 2808 Ay RERBSE L REL e FHREHRY PRI 4L
FERETE R L RHEE 2 AS ) 2 AR AILE e < RE

FENMIARRFIPED % pERREDEG NPT UFREERBERY

ARPEENAPBEEF IR AR PEY NP B RE R E-BAZE
3Bt o KA o TS N FORE BPES A L D iR T e -

B S Mg 282 N hE o L0 RERROS {2 PP LB

PR el g8 K BN SRR T R - B R R R GRS B D

\\\

S REN G
S8 0% 7 RIER AT SRR TS AL S B R AR M e

E‘E,%:_‘:E'JT\EL };m%ﬂl,ié’ » 1 ik ;(\,i1§m"’ ;U e f’—l '\‘ me\?ﬁ\""

pE1970 & & T Ribribr B et 15 FOT TR T & ch R by

e AR > Weber et al. (2003)687 F 4 11 "R e gt ini * B pip 2 S A E GRS
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TR e b e SRR R HE R fRE B 2 0 A e AR T R
»z & (Bimer, 1998) -

Klandermans and Oegema(1987):%.5 & B @ Fdch$ B2 v o S < & F 1 ¥
BB R EAT) S R R el R i S 2 d ok R 2 T

BV @ Ao o ke R BRIt E R 2 ARRRME

SOy it F8ah- BER R
Brunsting and Postmes(2002) 4+ ¥4+ ¢ 38 # e 48 5 & "ﬁ 3R e "ﬁ crE
TApdoo s E’v’ﬂ%ﬁif’i""fhi’ %ﬁ“l’f’jﬁ LF P stk gl {7 % 4 21
FREU R o B R 2 2 X BT SR fa e g S g ATk o
Park(2002) 7 1999 & 7 &+ L 5% ]‘% ¢ (The Electronic Frontier Foundation) = 4

B b A Ee e b i3 {7 5 P2 % (Communication Decency Act) % ] » P

|

\\Xr

JofP F P BRI B o el - AL IR TR T RBALE R e A%

Ak g
BlP A BB SRR B LR EEREE D N L ARt

—“”2‘

-
2F

SR AT ATE A

14

PRI
Eagleton-Pierce(2001) /i % 7 #cip 2Ly e & 1999 # fd e[l 7 B &0
WTO % & ¢ B 1% i epedad S0 ch™ 3o (e 4Rt perp 2 B3 Lg
SNSRI cERE e RO S R S R S LR - LR L Ok
EH A Rt B fEHEL ] .
Klotz (2005) 4% 2004 £ % R:E £ pEi & K ch68 I %35 A pxbia g i 4 5t
M 4T o F IR & S [

“3)‘4‘
/
B
i
“3
4
ot
S
A
ks
5
R
3
(i)
ra
W
&

FoB RERRGS o 3% A 4T dp 010 90 ePIFIE A ekt BB L B R eI A
iz 3 A J;b,‘wrs £ #f A FWELFANEL L L ENom P R W
SRR R o V0§ 35% G E A e RE R P PRAEL FE 0 10%H R
AR s o

f ¥ > Klotz(2005) 3 I 5 3 4 3 & % SR AR IFF > B 07 A S A
MNP 2 FELRYZPRER = PEREH D 5 > 0B iEIE 5 Xl
FEAEREFTHRELTRE S FhFd c AFRFERE - IERE LN B RS

LR R AEMER S AML ER G 0 A MR RIR LB Y

1\1.
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TERAMEUBERSGFETHOHALILEARNZFNLL 2 BT FRER
Py s FRE L~ 7 F IR o TR AERE gagfgg}tg NENER S -3 i A

v.

K

SRR S R TR T M LA SN B LR R
PG oo AT T AL IR HEER 1 (Astroturf letter) ¢

£ (plagiarized participation) » i&fd (£ £ #fﬁ i~ s e

;\\
N+
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&
o
E3

L
\\?{.r

U RE KRB NEE 0 P R

(1) Fadtis : d 09 g A $05F 5 A SUR S RTRE o Flt kil § o
ﬂ’?§MﬁWﬁ%?iiﬂﬁ%ﬁBﬁiﬁﬁ%%’F%J7ﬁZgﬁﬁ
FORHIR N B RADL & o F A o S SRR o MBS R R

P2 FBREL FE LT E £ PR § B S E AR - Kamarck(2002) 04 47 45 )

JL1998 & 1] 2000 & [ 0 $4F 4 gk 2 AL EH 0 BIACS0%H 2 B 2

4
X

-

»
»

(2) HiER ! 2 W7 .“Etﬁ}h:iﬁ FAv R b E# . G “cybervolunteering”
Kamarck(2002)% 38§ * i + T Fp ,qu,\g‘g%—k PP A @ P &R
A b SRR 2 ehT B 3R o Howard(2003, p.236)~ dp e 1%
B A A R R SR EASERUR S LS S

R R L R R It

(“

7

(3) HLaZ S chik & RBAAE MU B LS R TR SR F T B
bR RIES Ak 2 RG] K Rl LR FEF ARED A0
FoREUEESFER FEE

) B hpst o FHEHLLARLF Lenfih gk AFXT L]
AT HEROL S A T2 2 R G (o R EER
FLfEFEREERER IR o h B AT REFRR T HR FE ML
¥R 855 Th B3~ B Hsh B3 - B Bl § - F R
BEE -

2. FHAE

I~

Griffith et al. (1998) #-34 x 3%k So Tk 5 - AR G HATE W 587 5 1
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Aj Ak g BTk SLANT Y SR BT AL § BTk SLBLEE R B R
FHFnE FApAe R 8 o A~ BT TR 4ok (synergistic) x b cnff (oo * 2

BHEEM A A H B A TR PR A L o BAE LR R Uk

z

n\—x,
I

N * S il oom BRI A 4R R L AR AR e L B ke
PR o HEMALE AeEMAK L E AR PT REFT PR A R
RN R A

LI ke i & 35 (Power, 2002) AR A A (B B3 et R~ A
FHmOEMELEIE) LIRS (FALAH  REA T FO R
E)BEAERE AT (Fd RIKE FAIEL ORI EELE )l
B (FHFrek A2 M By A47 ) i ARE A (A2F L2 RARF LI &)~ Fill %
A (B RARE/ER T 9 W HHIL R 2 Sy L H )
BAFTRERE (FEER - BAe 21245 )-

DeSanctis and Gallupe(1987) € F i 2 3 & & k5 » H#HAL 0¥ & 3
BE B - Bl kAl AR g wﬁiﬁ’;$ﬁfri&éﬁ£%§
Pl 2 FHRALRK BT RS L RERATTF R S E R B BRI AL
BosS o bldedf 4 A LA E R 0 B RENR A7 AE X PF 58 - McGrath (1984)

RIR-ARARM g RePLIFR F a5 TRZ22 T2 5442 > RPla T 7é 2

kA2 > pliEMa 'FE'HFJ?(E/% At A ReEdE  FRA L TR R R ERE
BREHEFE > 5 BEANIERGET NG EREFELET BRSS9
PR LR AR R L T L SRR BRI AR EH I (TR & IR R ) F anife
RfRA

Adkins(2002) % 3 W7 F @ * FH AL E AT RSk o FRL
E AR F DB VR 2 R EE BT LR R R B
e R ARBIAIE LR 0 e LM RPN B H SRR AR TR
B N b o

Deshpande et al. (2005) % B4tz L = =4 #%%55% FE T 22 D
BB B ROV RE RS L TR BRI R e g B
AR T o3z kB A it L Rkt TR Bt F I
FEFRBEL oV ARIRR N s A pdeihe

Hamlett (2002) 12 & 85733 € 2558 > 117 ™ 5% 5 6 2 SRk
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TR R NS EA L EF R LR E D £ G He BR S
Flt R E 2 b - BHASERR ST R ERERERAEN K
AZGRD o o RIRNE W G He EHE A

Koen (1996)# * IRC %t F 3k X kst ™ L RV PFIT 2 » 27 5 o H 3
AR SRS FFRR R AR S NI TR BT B TR
A R R ) Sl AL SR I R R T
BHRLPREIX P B ATEZ S B A T B R R B A ) it
TFHE o

P # & % Sumiand Mizoguchi (2001)3% ! i€ * 343 ¥ (Discussion board)fe &
%%%&JW??ﬂ’ﬁﬁiﬁﬁﬂﬁ%iﬁ%éi%%i%ﬁ’ﬁiiﬁﬁﬂ
SHEP- AR ET B A R o MERE R ERA S o

Nidamarthi et al. (2001) # #* it 1 L2 7R 2 avguE > > F IR
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a. /'L ELEL (confined perspective)
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AEAER RN EaB T d F A FFREL RS THE
4 B ¢ (Steering Group) > # ¢ i 24 F (Chief Science Advisor) i3 » it

F3Fm o RENISHAER o

(1) GDP £ }I?e A& (Contribution of GDP)
(2) % B 21 #& (Employment )

(3) ¥ % "&£ % (Balance of trade )

(4) & k7 FHA Rk PgEA
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%15 2. Phase 1 » #z3§ < %% L (consultation) =nEiz E Q4T » g 4
- F

B Akt 3o LtEaibé G RBEZ D 5485 2 (What are the likely
social, economic, environmental and market trends over the next 10-20
years? )

W on- B RLE T e 2 BTy AR 6 K k4% 7 (which areas of R&D
and underpinning science, engineering and technology best address those
future trends? )

B O:FRemR* 7 R EARRREEZ 2 & 2 (how best can
public funds be used to sustain an innovative science base to support future
national prosperity and quality of life? )

[ I I SN B%H‘E ST VIRE H W F1 & £ e F1 2 (to what extent should
regulation, skills, educational facilities, and other factors be taken into

account? )

Phase 1 47 3 i L/ B (Prioritization) 3% B R4 » d 4o & § 8 (78
Bl TV ERRE | AokT s TeslERE | ALE s d RE
e AT E N 2 AR > MBS T AES (emerging areas) > £ k5 ¢ AR
¥ (intermediate areas ) » B *} B] 5 M 4248 & (Key priority areas ) » #X {& #-7/
LBAREAT T OT LR o

B Apsen Teilfg R (Attractiveness) | — 7 » B RG #3ic 4 (ability) &
WA B AR 2 AR AL § 2 F R B
B 4 "7 748K (Feasibility) ) —RI %3 #4 2 ¢ 7 nE LA
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Emerging

13. Genetic & biomolecular engineering

11. Bininfermatics

4, Cormmunivation with machines

10. Telpresence/multimediz

22. Sensors & a-.rmxy information processing
9. Software en

23. Security & privacy bedl.mlugg.r

19. Managerment & buosiness
ing engineert

. Environmentelly sustainable

14, Health & li-fﬁ'!rl’@
H iptical fachnobomy

Key Priorty
Arens

Intermediate !
Areas 2. Risk nsaessmeni d management

5. Design & systems integration
16, Chemical & Wological synthesis

6. Information monagement
7. Maodelling & simulation

J_i'nrkplme& home

12. Biamaterials

1. Demapraphic shinge 17. Materials

24 Clean processing 21. Process enginenring

25. Emergy technology 18. Materials processing

27, Life eyele analysis

20, Automation

FEASIBILITY ———————

Source: Adapied from Progress Throngk Parmership - Report of the
Steering Gronp of the Technaligy Ferosight Programme

B 244 F AT B 51 4 vs, T A1

# W % - # UK. Foresight Programme (1994-1999) 3% # 4g & :

(DR% - fATREZRR Q) L8 0) L @) Fi: (5) %7
B 5 (6) il (7) £fPRT%:(8) 48 (9) BEZ 4 &F5 ;(10) TR
F2TF (1) RFZ2EY 5(12) W2 A2 F LA (13) A% (14) %

Epedh s (15) @2 (16) HA -

. # W% = #% UK. Foresight Programme (1999-2002) %% # 48 % ..
A AT SRR Wi 2020 R L EE - FCRP L3k
FORE R RRB - ARG RBP4 R L EERE - T HE SN

A ML R B8R R RD

# W % = # UK. Foresight Programme (2002 iz £ )#7i% % 48 &
PREXAGEDFE R FLRFEY SR iR AR

Bow AT P E LA s DA R RIS AR P E R E S S
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(2) 4 ®W—Technology at the Beginning of the 21st Century (1993)
1. dad 5 = $233% (Federal Ministry for Science and Technology, BMFT)

2. RyFH B EA L K ALZ LIRTE Y ﬁﬁﬁ (Fraunhofer Institute for Systems and

Innovation Research, ISI)
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7.
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(=) #% W—Research Foresight for the Han Project (1992)
1. dad 5 = $33% (Ministry of Science and Technology, MOST)
2. KyEH = 0 I T 97 (Science and Technology Policy Institute, STPT)
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() i ff—Foresight Programme(1989-1994)

2. KyrH = 0 B P H 7 I (Organization for Applied Science Research,

TNO) » 2 ¥ 3% (Forum)

3. F FAHER S %
(1) #2 -3 e P s B4 | LEFPTHF B
(2) B2 E Rl PR PRI
() i ? | fEMPHBLL O RBAERARTRY L 22 A E R
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(=) ¥ —Technology Foresight Programme(1997-1999)

1. a6 8 = W £foivs¥ B L f € (National Board for Industrial and

Technical Development, NUTEK)

2. AyeH = 0 2 Ra 2§ & Fr(Royal Swedish Academy of Engineering Sciences)
KW F 7 & £ ¢ (Foundation for Strategy Research) ~ 55 & & ¥ 2> ¢ (Federation
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(=) p #—Science and Technology Foresight Surevey
(1971 #-% - =x/1975 #-% = /1980 #-% = /1985 #-% » /1990 # -

% 7 =x/1995 #-% = = /2000 & -% = /2005 & -% ~ =)
1. 4ad H = © #2H B (Science and Technology Agency, STA)
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» Acentral goal of Futur is to develop so-called lead visions for research policy: as a signpost they
indicate strategic research focuses that can contribute to solve future social challenges.

»  The discussion about the future direction of research should not only be made in closed expert
circles. The goal instead is to initiate a large-scale interdisciplinary foresight process to show us
where we have to do research today in order to be able to face the challenges of tomorrow.

L=

SHR
BMBF has established a so-called prioritization fund so that an amount of 10 million Euro per year is
currently available.

5.CASE
> BRI (BMBF)*t 2001 # % = 3 4= Futur
> erEhF

Lo #& tdpingsr 4

2. B €

3. B3t €3k

4. % — =t iA-F_Futur ¢ %

6. M €3k

7. ARF3E

8. % — =t Focus group ¢

9. % = = Focus group € %
10. % = ==z _Futur ehi {8
11. % = = Focus group § %

12. Scenario & Lead Vision

> GRS
s d Futur > (73T 5w i Lead Vision :
(1) Create Open Access to Tomorrow’s World of Learning
(2) Living in the Networked World: Individual and Secure
(3) Healthy and Vital throughout Life through Prevention
(4) Understanding Thought Processes

6.58 B > %
»  Systematic nomination of actors:
The current Futur Circle of Participants is to be further developed. To this end, all actors are being
asked to nominate other experts who would like to participate in the German research dialogue.
Specific research for further specialists for individual topics or Focus groups will take place
3



following this nomination round.

»  Focus groups:
Within the Futur process, small groups develop the topics. Interdisciplinary focus groups with not
more than 30 participants analyze the key questions and the concrete need of research concerning
their topics. They also formulate the possible contributions that their own disciplines might offer
for the future development of the relevant area.

»  Workspace:
In between “real” meetings the research dialogue can continue on the virtual Futur platform on the
Internet. Specific user groups have access to reserved rooms in the workspace. They can leave
documents there and participate in discussions or online events such as Internet workshops.

»  Future dialogues:
Futur is intended as a social dialogue process. Futur wants to involve the public using the future
dialogues and, using debates in different social groups, to stimulate more thinking about the future.
The future dialogue topics come from Futur. At the same time the results of the talks serve as
input for the German research dialogue: on the one hand they make a contribution to shaping the
policy in the German Federal Ministry of Education and Research (BMBF) and on the other they
give important stimuli for the development of lead visions.

»  Creative workshops:
Futur works with various types of workshops in order to stimulate “thinking about the future” and
the development of future visions. This includes, for example, the Future workshops that are used
in the generation of topics and within the framework of the future dialogue. Here, the Futur
participants develop pictures of a desirable future and look for possibilities to realize these visions.

»  Scenarios:
Futur uses scenario techniques that have been developed for future research and the evaluation of
the consequences of technological developments in order to depict the future in a vivid manner.
The technique uses scenario workshops and scenario writing. In the workshops focus group
participants together with the Futur consortium develop sketches of future everyday life. These
sketches should show a possible, but also a desirable future. Scenario writing attempts to yield a
lively description of these sketches, understandable even to non-experts.

»  Surveys:
Numerous surveys among the participants of the Futur process produce a comprehensive feedback.
In this way, a multi-step decision process preceded the adoption of the first four lead visions: the
actors chose their favorites via workspace. At the same time, the Innovation Council of the BMBF
discussed the list of focus topics. In addition, the departments of the BMBF and the project
managing agencies commented and evaluated the Futur focuses. Only after it had taken all
different evaluations into consideration did the ministry make the final decision. Surveys will also
play a central role in the forthcoming process. An online voting system is planned for the autumn:
following the Futur conferences the Futur participants can then vote on topic priorities.

»  Systematic research for people and topics:
Futur undertakes systematic research in order to recognize future trends promptly, continually
expand the Futur topic pool and to identify new experts for the Actors Group. To this end,
Foresight activities in Germany and abroad are observed, research and support programmes
closely followed and the position of various social groups examined and evaluated. “External”
feedback concerning the topics is also welcome — and can be sent to info@futur.de.

» International co-operation and networking:
Futur is increasing networking with other Foresight projects at a European level: The Futur
Symposium took place with international participation in Berlin in December 2002 and the
German research dialogue was also introduced at the EU Foresight conference in loannina, Greece,
in mid-May 2003. The aim of the co-operation is to increase the exchange of methods and content
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amongst the various projects.
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Accommodation strategies and technologies for global environmental changes
Biological engineering

Intercultural potentials

Complexity management

Maximizing the efficiency of scarce resources

New innovation structures for medium-sized businesses
Open education systems

Self-organizing nano and microstructures

The self-responsible society

Water supply and substitution
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