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(Strategical
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FAL KR C AR & p The Handbook of Technology Foresight, Concepts and Practice, by
L. Georghiou, J. C. Harper, M. Keenan, 1. Miles, and R. Popper, 2008, Glos, UK:
Edward Elgar Publishing Limited.
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A KR - AR A & “Using Foresight to Improve the Science-policy Relationship,”
by European Commission, March, 2006, http://ec.europa.ceu/research/foresight/
pdf/21967.pdf (accessed July 15, 2013); The Handbook of Technology Foresight,
Concepts and Practice, by L. Georghiou, J. C. Harper, M. Keenan, 1. Miles, and R.
Popper, 2008, Glos, UK: Edward Elgar Publishing Limited.
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Creativity

Wild cards
Science fictioning
Simulation gaming
Essays / Scenarios
Genius forecast Acring / Role play
Backcasting SWOT Brainstorming
Relevance trees / Logic diagrams Futures workshops
Roadmapping  Delphi Surveys  Citizen panels
Expert panels ~ Morphological analysis ~ Conferences / Workshops
Key / Critical technologies ~ Multi-criteria ~ Volting / Pllling
Quantitative scenarlos / SMIC  Stakeholders analysis
Interviews  Cross-impact / Structural analysis
Indicators / SA  Patent analysis
Bibliometrics  Benchmarking
Extrapolation ~ Scanning
Literature review
Modelling

Expertise
uonoBIANU]

Qualltative (15)
Semi-quantitative (6)
Quantitative (3)
Other methods (9) Evidence

3 AEgRRY
L kR “How are Foresight Methods Selected?”, by R. Popper, 2008, Foresight, 10(6),
pp- 62-89.
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SEFELAEAFTE LR FFERREG RS B G FF LR
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AFEREIFARERLSBETE A LERAEL 0 ER (5K
g 4 ) (Economist Intelligence Unit, March, 2006 ) ¢ Foresight 2020: Economic,
Industry and Corporate Trends ~ % B #,% # 7 ¥ «~ (European Commission, 2008,
2009) The World in 2025: A Challenge to Reason* The World in 2025: Rising Asia
and Socioecological Transition ~ ¥ B F 7473 £ ¢ (U.S. National Intelligence
Council, 2008 ) e1Global Trends 2025: A Transformed World 3> RANDH j#7g iP|3F 2.
(Silberglitt et al., 2006) ~ p &5 Fikrsc L7 1 7 (2010) a0 (% 4 w25 H
MEERI AL ) 2 ¢ {7 L R € (Danish Council for Strategic Research,
2006 ) 1The Ageing Society 2030 ~ (i 73& (T T E e .?Ta\ ( Organisation for Economic
Co-operation and Development [OECD], 2009 ) 1Bio-Economy 2030% > 2 ¥ ¥ > 5k
A€ S F B RE o dg A ke B2 £ R AR .
BN T
A AP RS B B L R o IR R AL B A
oo bFEREFARFE DL R RE 2 H g (R AER I AR B E
Rk TIHELR 6 EAEREY BAEY - E VWY BRI 44 - OECD
dph o BT ALE B 5 7 OECD ¢ | R 2 fioid 4 B ( Organisation for Economic
Co-operation and Development, 2008 ) © iz 455 & R F A4 47 > £1950& >+ J 60
Ferdbenh vt B 5 8% 0 2007# 5 11% 0 e F] 72050 o FEEAE-F A 322% 0 & &
Pae g i 23d T FAMOR O R FRgiEXL | § i (Al
ERERLRE (52 €] >2010) > 65%k 1 A v [ Aot A2010# 4B
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TOTR

10% » 22017 pFaddf v 5 14% > 5] T3 #64L € | & > $|2025# » ¥ & & vt
F AT E20% > A~ TAegdeib g | o p-BR{EA LA XL R AR S
OECDR] Fshi & » ipfct H 6 2o e G484 » A v SR B RHL PR g+ £
LTRHE (ERED] - ERSFF 4 BHAH) B F R AP EPERRERFZ A
BRI (o4 45 26 W5) (IR 0 2012) -

%4 2010~2060F %% K RA DXt H (Fift)

i+
5 M7 A 7T # BRI AR A
2010 23.165 176 150 26 19 45
2011 23,212 180 152 27 20 47
2012 23,256 179 154 25 19 44
2013 23,294 176 157 19 19 38
2014 23,326 172 159 13 19 32
2015 23,354 171 161 9 19 29
2016 23,379 169 164 5 19 25
2017 23,399 168 167 1 19 20
2018 23,416 166 169 -3 20 17
2019 23,428 165 172 -7 20 12
2020 23,437 164 175 —11 20 9
2030 23,301 154 211 -56 19 -38
2040 22,506 127 259 -132 17 —115
2050 20,935 117 319 -202 14 —188
2060 18,838 108 341 -233 11 -222

FA kR (2010# 2 2060F & # A v et ) o FArclRigAvE R L R € 0 20100 %
AL iEE o

f

&5 EEARACFHEHRAEY  ZHEFBA R (PR

Hix:+4 ;%

B 0~ 14% 15645 6518, 15~643R FL65+3RZ I
A¥ BHH A aal AE B

2010 3,634 15.7 17,046  73.6 2,486 10.7 6.85: 1

2011 3,495 15.1 17,190  74.1 2,526 10.9 6.81: 1

2012 3,355 14.4 17,302 74.4 2,598 11.2 6.66 : 1

2013 3,268 14.0 17,334  74.4 2,692 11.6 6.62: 1
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I 4T R 2 R

S T PR S e

RS EEARACFHEBEY  ZREFBAEGHR (PR (8)
0~145% 15~64% 65+ .
T man A man Al maw o SHRSOSTRZIL
2014 3,161 13.6 17,355 744 2,810 12.0 6.18 : 1
2015 3,030 13.0 17,382 744 2,942 12.6 591:1
2016 2,947 126 17316  74.1 3,116 12.3 5.56 : 1
2017 2,872 123 17,245 737 3,282 14.0 525:1
2018 2,815 120 17,151 732 3,450 14.7 4971
2019 2,766 11.8 17,037 727 3,625 15.5 4701
2020 2,726 116 16,898  72.1 3,813 16.3 4431
2030 2,503 10.7 15115  64.9 5,683 24.4 2.66: 1
2040 2,243 10.0 13277  59.0 6,985 31.0 1.90 : 1
2050 1,922 92 11,078 529 7,935 37.9 140 : 1
2060 1,775 9.4 9219 489 7,843 41.6 1.18 : 1
FH KR : (2010# 5 2060# £ 4 4 v u3t) o FrogAE KL R € 020100 £
P f’rdﬂz 0
k6 EHWARIEFBAVEHABY (Fifst)
Hiz:1+4 1%
g FRIAEFRA T E FFEATH
B3 15~243 25~34R 35~44R 45~543R 55~643Kk 65~T793k 80 LE
2010 17,046 3,196 3,917 3,650 3,683 2,599 1,880 606
2020 16,898 2,653 3,273 3916 3,551 3,505 2,918 895
2030 15,115 1,869 2,734 3,287 3,823 3,403 4,381 1,302
2040 13,277 1,687 1,947 2,749 3215 3,680 4,575 2,410
2050 11,078 1,561 1,755 1,966 2,690 3,106 4,787 3,148
2060 9,219 1,308 1,617 1,768 1,924 2,602 4,394 3,449
kSl S ELE b &b # AT ]
2010 100.0 188 23.0 21.4 21.6 15.2 75.6 24.4
2020 100.0  15.7 19.4 23.2 21.0 20.7 76.5 23.5
2030 100.0 124 18.1 21.7 253 225 77.1 22.9
2040 100.0 127 14.7 20.7 242 27.7 65.5 34.5
2050 100.0  14.1 15.8 17.7 243 28.0 60.3 39.7
2060 100.0 142 17.5 19.2 20.9 28.2 56.0 44.0
FH kiR (20104 22060# £ % 4 r i) o ArclrgAE kL R ¢ 020100 4
P f’r—’ﬁ °
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FALKR ¢ (20104 12060 444 v dazt) o FrcRgAERL R € 020100 4
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9 > A BE Kok R

AR R RSP AR LR DAAT o UR RPN AP
%Pia%(%ﬁi~&?ﬁ\%gm 2009) o Bldet 1 E PR § B (2012)
VRS AER TP 2025 B ARG E o v S SN R 2 PR R
FPEFCRBBE I RPRETBE > R ERTITASPRFREAR LR
e TRG B RA R 3k, YHERZS BARY - S #HE B2 54 (40
7~ 4%8)

%7 BAHSHEAMNALRA (F2)
cEAmEARERE T UE > pd B F 3 aUbiquitousit € AR R B
« P ¥4 %P %2388 (Ubiquitous Computing) #HiFk L 8 E ~ Fd A5 £
5k R g e
A FFRYREACIREE  FRET 2 TR ‘?F’F‘*x#;\’\éﬁ‘éiﬁm@@%%?&%
‘4@%’5 X AR o U 1*}&,?‘]% (j’%%,ﬁﬁ)‘f ‘g\ B3
W HPIT R A G P R R
FEEF G KR i gk (R PR B P EER A B ERR) o0k
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BAG o~ E - PCHRRELBRFIEZE S §E R DT UERT LA § B D
A1 2 T A4 EL ;) (Humanoid)
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Lapm (X ARBE - MEESES) D R IRIB

friia g fed @ 3B ORF] o ST R AR P e
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TR e f RSB V8 A R Y AR s

iPShwie Wik d A RBiwiE E A A T ROBR (A TRHR S A L TR A IR E)
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BHDR B FIR AR YRALFR 2 GRELEOFE  RER R
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) 0 rE B ARETR (E8 R B RERE) o B ERIER R g
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Fl A HHERE T L PR ERY AR DRI LR R

%8 FHR R H K& 8 € The Ageing Society 20307 %3574 (34 )
CRP P AR FNAETG WA EE A AR WA
CRFMEELIRE RS TR ER e TS ERBE A2 18
TP REFL 2BV ARG ERED C FERFE AN A RS2 T
BB S PR AT o E L QE:}%%,S% C i E U B
c AR SRR AT AR AR M B R o B AT
c B A IR Sl r%@%‘kﬁ‘b{#ﬁq (Medical Ageism) fr [ 2 4 F o i+
(Biomedicalization) z_ /i F]% H 532 3 &
cRGALE MBS EEETF AR FL AR PRI E A2 LR
CEARETHEA L 02 FRBRE S ARES YL 4 Y
B v adFgn g B A Jorged 4 2 4 b B
s LAH R iR R ¢ AR RS
B Rr WREIRIEE P ¥ 252 TARBESBE A P
AL KR The Ageing Society 2030, by Danish Council for Strategic Research, 2006,
Danish: Author.

& K4
AVTERED APFERD AU (RT) A FRGF L LR G The
Ageing Society 20308 3 #AL (4% 8) ~ FFF RT3 £ A ¢ 2 RANDHL s+ ip
3F 4 (Silberglitt, Anton, Howell, Wong, Gassman, Jackson, Landree, Pfleeger, Newton,
and Wu, 2006) ~ % - XK B FRELA R €RF AL AL LA AR F 2350 F LIRS
sl BB P o - Fozard and Kearns (2006) #7#& &1 f 57 ik &4 sfiE 6 2
ZRRE o o3 Tk %2 p & | (Health & Self-esteem) ~ " A 3ZE p ¥ &8 |
(Housing & Daily Activities) ~ i 2 ;532 | (Communication & Governance )
T ¥ # % iF "E“’ﬁi%“ (Mobility & Transport) ~ 1 T% 4% | (Work & Leisure) % -
%“:n@v%?iﬁg&ﬁﬁ%?¢%#ﬁ’ﬁuﬁﬁ%ﬁ% SRR o e
BISR  RS FBT RS AL B A KPR R D 2 5 -

P T i mi- Pl

APFTEHE - IR E IR ERFALAALN AL S 235 F LR
R RAD N H S ARG EFAR RS HARRF TG (4 T
o~ TRMEE ) ~ TR ) ~ THR 5 ) > 2 AREF & F R
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(R, $REERRA ARG R IR AR TR A T SRS T L PHE R

EER Y R e g

t > R

i3 B (Roadmapping) 3 45 2 3Escien® ~ B p ik &Pl A 7| >
g A lrsﬂﬂ?ﬁﬁiiﬁl’? FR o UHET 72 RPREATERREPZ R 2 2t = 2
PR i¢ i p oikyp s ERI TR i ARFE B R E o A3 e eE o T
iiﬁ*%i®@;£7w%1&7%ﬁ Ao FIRRED AP RATERD B
2 FRE L LR € The Ageing Society 203077 7 3538 ~ 2 R FITF L | € 2
RAND# 37 2|4F 2 (Silberglitt et al., 2006) ~ % - X Kt & 7L i g kB a2
AABEGHR2ZISBE ARG OPHFEAD » FREUR I RESER P
2o (A FRL TR —— TR 4 420258 Hw B A Bl (Taiwan 2025 Science
& Technology Roadmapping) (¥ %) > T * 2w a7 7 & % 5t A 7o L 3
FEEPZ2HIFRE S EFREET AR P ELE MBI RN LA ER
SR FPE T PR 2 R AH (AoRl6 - BT~ RI8) o
A~ BFE D AIERE
%*ﬁﬁﬁ%ﬁﬁfﬁﬁ?ﬂﬁﬁ’ﬁﬁﬁﬁ '% 5 F B @t Al
THAA S AP H T AR R R RFEMGLLRF R AR R
(Visioning) » W f & A 4 &R eT 'L/ifflﬁ — TEpgac2 2L
Rfrgpib g » (TR EFARE2 L8 25 (Sf%) - &y ERIGAILRE
201283 ~67 FyHE > 2H#T- | AR & 4 o AT 5&%—%1%? EhPELee
FELAR € BB ITERPTLAS UERE - A F P2 THERRERIRT L) Rt
(www.foresight-taiwan.org.tw ) s » #7§ » E (5 » b & R F TR » G *3H
FZHEFFE

s BEEARBEREAASL

.28 (Delphi) 7 &4 2 RS BT R EFE > A LATEF
SR LM ATAET R A PRFERELALL c MEEZIRRA - A0S
BERL R w A PR MRATIT L 5 0 3 A ARG kLR 0 E % foac

AP RAZ £ B AT B O RER AR LRI S H BB PR A3
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Technology Foresight and Decision Supporting
System for S&T Planning On Demographic
Change

Julie Chih-Li Sun’
Research Fellow, and Director of Biotechnology Industry Study Centre, Taiwan Institute of
Economic Research

Abstract

Confronting the challenges of globalization and knowledge-based economy,
Taiwan government, the National Science Council (NSC), attempts to revitalize national
innovation system and to reinforce S&T policy supporting system, so commissioned a
pilot project to National Taiwan University (NTU), and then subcontracted to Taiwan
Institute of Economic Research (TIER). This is a three-year project from 2009 to 2012,
including foresight activities such as demand survey, trend analysis, horizon scanning,
scenario, visioning, essays (competition), workshops, roadmapping, and two-round
Delphi. This paper is aimed to introduce the framework of the project and to analyze the
major output of the project based on the expert opinion by large scale Delphi survey.

The project set up a task force from 2009 to build up the database including social
needs, technological trends, critical issues, and S&T policies nationwide and worldwide.
Under the support of NSC, NTU set up the Steering Committee of 7 members to decide
the purpose, structure, and target year of the project. In order to link the foresight and
S&T policy, the project set up the Strategy Formation Committee of 12 members, to
figure out the research topics to meet the demand of ageing society in Taiwan in 2025.
Then the Planning Committee proposed the final 36 research topics and the key questions
as the main part of Delphi questionnaire. In 2012 TIER built up an online survey system
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to execute two rounds of Delphi survey, and approximately 1,100 scientists and experts
participated. Based on the survey, the papers analyzed 36 research topics in terms of
global market size, domestic societal needs, local technology strength, future development
potential, and the feasibility in 2025.

Keywords: decision supporting system, technology foresight, ageing, strategic planning,
Delphi
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