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SCIENCE AND
TECHMOLOGY
FORLICY

e

0 Bl S Catch-up
processBottom-up
decision making

+ Consensus among

sectors
4

Transition phase
¢ Link comprehensive
S&T policy to foresight

Prioritization )
* Top-down decision
making
* Link S&T policy to
foresight )
\

hift to problem-solving,
backcasting approach

Integration of S&T policy
and innovation policy

STI policy and foresight exercises (1)

Yosiko Yokoo (7t GFN, 2016)

1995
S&T Basic Law

1996-2000
The 15t S&T Basic Plan

2001-2005

The 2" S&T Basic Plan
2006-2010 r
The 3'? S&T Basic Plan

2011-2015

The 4 S&T Basic Plan

Japan Vision

2020

2016-2020
The 5t S&T Basic Plan

1971-1997
The 1st- 6" Foresight (581~6[E])

Delphi

2001 The 7t Foresight (57[E])
Delphi Needs analysis

2005 The 8t Foresight (588[E])

Delphi Scenario
Emerging technologies

Needs analysis

2010 The 9t Foresight (59[a])
Delphi Scenario
Regional foresight

2015 The 10t Foresight (510[E]
Future vision

Delphi Scenario
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- Consider the structure of future society and
countermeasures to resolve relevant issues

| Exploring Future Perspectives on S&T
- Expert evaluation of expectant S&T

- Delphi survey for future perspectives

enario Planning from the Viewpoint of

- Extract the issues and consider the directions Shinichi Akaike
of solutions toward realizing the societal vision (The 8th

’ - Provide strategy examples including strategies International
\ toward innovation and S&T diplomacy Conference on
— | — Foresight, 2017)
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9| Foresight

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

—p

Technology
Foresight —

Foresight First Foresight
Cycle Second
Cycle

Foresiaht Third Cycle ?72?

Ozcan Saritas (6t International Conference on Foresight, 2015
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Horizon Scanning Centre A% (2005'd) : ‘Policy Futures’ project
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Horizon Scanning Programme Team &% (2014'd)
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- Future of mobility(2017'A8£E| FIIX)

- 2018
- 20174
- 2016
- 2013

: Future of sea, Future of skills and lifelong learning
: Technology and innovation futures 2017
: Future of ageing population, Future of cities

: Future of manufacturing, Future identities

K Institute of S&T
KISTEP ‘i




ﬁ
K Institute of S&T
KISTEP E\?;?t?a;i‘gr'l :n?i Planning




| 712 H7X)

e |

-

aebr|g7| 24

=< Jol _
B il % o ®
wr of T <k g K-
< o iof R ol = &
i —_ —
S < R o = =
N~ = ) ol
AR = < = K =
or ™ o S mo RN
R u - W as
ST = = D3
|O.|_ ~ = O ._O_|I.|I_|
ZBE K 2 u roE X
~ of o~ M LN %o Ml
RO = o %0 M__q__ = o0 __./_.
" ofu mo < 90 Ar _
00 mr = K = F T g0 o
—_ — = = N
%171 T s o RO
T I . @ oF D i T
CIEN N U
TR R R R T
® D K g N ol op W
mowm 51 ﬂm& K0 W ©
= = P = _A —_— -
HLN. e 1.________ 1+ ol mu ry
o I8 K = ol Ty BN R
nEY S ERRIRgw
g X yr > s ®=sm 5
g = Km0 3
or W g e T TN 5S
zrxa Wy wgnwwa i
R DN REF A~ M AP g
for CE
=
|

KISTEP



s S0 0|20 cHSsto| i OlEl oS S2°8 SH
S22}, YE3 SO 2 Qof| Atglel HelSEE 7HSSs| Qlon, O|2 Q16|
Hd/gol 34 37t

a
=
M

fot

J

m Ofcf CrFor CHLi 2| B Heltof| CfS5t7] flet 7] Y0| €2
DZjArEl oS 7|E2 Chst Oj2fARsle] &
Y Yo 28

Fo
i
=
of
Ot
K
19t
N
>
N
fot
=

n WSV |2E RS KISTEPS HEH 7latelr|z 7|=le| ECj OFES
(o)
°

|5 7| 20ISEAL =
o2 MYS HIZ 22 D2fARlo|M 21 ElE ast7|E2S oS50 ateo|=s
Y g0 2ast & M3

K Institute of S&T
KISTEP ‘i




aeb7|s0s=A FEE

m 19944 o[z & 53|2| Tt |=0|F ARt 12]8] .- Het =8 &AM
ojgf7|=e] ZHE-BEGA7], 7|sE S8k, R EX Had, Ny 2ed &

M 2o 2att HE HS

1993-1994 1998-1999 2003-2004 2010

=D § 1 1

2K}
stz =7| 24 =

34} A%}
as7|s7|24= | etrlEr| 2412

(2008~2012) (2013~2017) (2018~2022)

m XN|53] }St7| =0 XAl : 2040E77EX| Q] O|gjH D 8l Oj2j7|= E&

ﬁ

K Institute of S&T
KISTEP £iiiisten and panning




1~42| 1}st

ﬂ

71=0

=] H13] X239 X33 X4z
EE 1994 1999 2004 20114
HE7I ByQlAEY HE7I HyQAERY AL -2HEAATN
=) - H o}o| (M) - A n}jo| (M) diato](=22tel) -f24MT|8E HEQA
- AlLt2| L HiH 2M
== .gmo|(22a}9l)
- A|L}2| @ HitH
O] 2H
N 1,174} 1,1557| 76174 65271
71
of| = 204 25 25 254
A7 (1995 ~ 2015) (2000 ~ 2025) (2005 ~ 2030) (2011 ~ 2035)
Ki Institute of S&T
orea Institute
KISTEP Sxsivesssr




Hl

X
< -
] >
T oy <N A0

X0 —

B Jo ™ w._.
al q_._w._.._ N “mn.._m.._
b I < Moz
= il 4o 4of oK ol N -

o HEE o ow o RS
of - G oF | XX %0 = Ki
=\ OF OF OF - . R
Poar WAV G
FRImE  uyHErm T
Ml = == | & I RO T 0 oW K
o & o & W sy I+ X ®r ol N
- ok i 10 B
= ) =< *_w_.__u
A - W ON
.ﬂ QI_H._QI__._“_E _A._._I.OI ﬂ _”__.._
o OF oF IH T — W od
| o Wrxrwy M Hmo m
MK I o <
A = = | A K| gu T oI OH
NRheoen BIRNZUHD
®w S gr 4w Y
o o ©° 30 RO X od
R o %._;___*___mhu &
of OTlﬂ..nl_ %wﬂam
N KIr fr o pL
—— mu - 10 o~ .
LY {ju BT 7 Kl jor =D
N < N T oo H W Ko
o o w N
o H _ o= @ H
® oS Zpmy  *
= A o o oA
=3 T == ~ RU o N
R ow O 50 ny o <0
N — = R\ W ol s ™ Ko
/g Rl T o RO
- K- & K- uir

Korea Institute of S&T
Evaluation and Planning

KISTEP



ﬁ
K Institute of S&T
KISTEP E\?;?t?a;i‘gr'l :n?i Planning




1 20K X

O] 2H Af=]

ot

-
o

ny=

3
=

ojef7|s =

g

O[efAte] =2 Hetet atst7|s 2o 2o 2040'A7MHX]| =

X Alst

2
H =2

HEl Oj2H 2

101

=
10

K4

{ofo

]

= Oj2jAL=]of CH

B E2E HA|

{o

H4xt atet?7|=7| 2418 8 (18~22)A ot 0|27

Korea Institute of S&T
Evaluation and Planning

KISTEP



[HI52] 2tet7|20S=AF 1XHE £(2015)]
EE 24
nlsk7|=
- MX| 24, STEEP 55 S¢ 2228 EHE 28 24 J'}'é" LE
— e —
CHtEHE 5 e
v
Ol =4 . Dp}7|% XAl
CHZEHMEY Ol% =5 S SEH =4
_ . . . o = O
(ORI YE, Y A Y hsY, 3R 4y e GimLsof g
Sg n2jsto] TR 0l#E MY Oz BTelha
sRd /s &8
CFR 0l%E M5 BMUI8-AY 290 5) 4+
L= &
-8 0|70 ChEt A BRI LX(+R) E5

e
Korea Institute of S&T
KISTEP Exizstss




7| 0|E XA 2K}H £(2016)]

F

=

-
o

[X¥|5%] 3}

Kt-2KHE &

g |

L4 ~
i
- -
“ W om0
|z 29 ®
1 ~ a K
“ H__m__._ = - = Bl
“ 0. s ~RO
L) I A L IR 7"
LS| o D_Jn un S Ip
I o "o ok =~ —
R S g = i
1| o H = e <
) 2 Sx K©E )
H IS KIFTK 75 il zr| <V
“ RIN JoWH oWl ~ o | < I
. . . 10] . — m=__
1 ~ 77| D
] ~— = Iﬂ.”_.
I < |~ a
“ A|_._.__ i _A|._ > < - - ﬂ_ﬁ
i ~ W o K| =¥ =
“ Ll o= | |m
“ o - N|®
- Rz | ™| g =
“ — %0 — Rl = Z) Xr .
S w_m O 1<l ar I o
] H__L Cn_ ...A.o _ = ol A_.E :_o
i : > <r - _ . <0 — o
POl @S 30 o7 K ok = no o
RO ST o R0 S| 1D — 70 20 <0
[ S0I0 3 Kl 01 " 7% )
g0 °© I RO 2y 2V 0 o <t
L= Froog 3 = Z o7 <U ~
“ ﬂﬂ o W._ Z) o o0 KA <Hl % % wr_n_uﬁ 1
“ A___= KF T ol O U0 S~ u_J_W u_J_W |_!|_I,_ “
I = = o a ~ 1
e == |1 e
“ oll /= == (o=
- - - - - - m n
I 5
“ oS
I 58
I _._m c
m <2
, B3
T - - - — mh

KISTEP



MiA

K
KI-

Oj2[0 = Sl =2

OV & ES

Korea Institute of S&T
Evaluation and Planning

KISTEP



1XPE e A

E 2
Ol2j7|= === flol 2040 7X| (£ 25'H)2| 0|2 Al=|E MY
024 7|= : 2040'd O[LHO| 7| =™ == AlR|H o2 AMoiE|of, 22|Lt2to]
eb7|=- A2 - AH[He 2 2 Gd= 0|H 715/80] =2 7I=AE, AlAH,
MH|A )

m OjEjArR] MY

‘O 0|2} EHE: Oj2f ALE|of GAEl= S8, 58, A
O Ol#: 8iE EHMER Qs 0|3 &olo| FHZ &AL YA £ 2X
O F2 0l#: 0|# 5 WT&1, 24, LM 754 50| =2 of#

O MEIH LX: £2 0|48 s1Z817] Y3l AlMoE 2 TEE Al

Korea Institute of S&T
KISTEP izt




[ 4

el

100/0F I
oF on o
_Im_l m.o_Aom..._
ol THEXOg
S m o0/ 0
oF ThRI
| _._n_.r..tnr.,
_— mg =10
= — Hioli g
<Hi NS =
b X -0
N CIHE R
Rl T H0Ke
ool Joil = M=
Ki \SE] 01 Jo7 M1 5T
2 === [ Tof Tl o Mﬁﬂlx._
Il == K~ 1 NV e
i By pRoe b
mie W22 %" Kor! [l HORUZ o
Y e IE VN ST
oEor MeTn Wl PG4 | o8z
Wl ke W orkio W uoKOof of W Il
Tk~ ol T R i odROLI |
ool o X W &rUooror M uEn<iEr
Ric fios Mmoo =
RO <T K ol & ol iR ny

el=

=
N=e &%

GilDF
EISEISEEION )



EdC
— L —

HtEAC Edcy
1his% 3t
Aor 4 A9
ENE N3t
o
SR 98 YALYHE
o ¥t
EANLEA R
2FAT AESt
NEZ AN
2F AY
e —

Korea Institute of S&T
KISTEP E\?;?l?a{i‘;r: :n?i Planning

& Zuf 0|

Y=

HY, 32, ULy, =¥, 13

SAmg ASlER 330, olsg

o2, BTIg, oF MY, FADS, SHQ
AN DEOA RIS, Hoj2, AIBF, et

NOIT, FOIZARY BEe o}
OIIEY, MYST, WoIR, HZ i

12070, Ao, ZaA, AIEIAg

NeM, g2, 274L, 2

Oy, HE, AFAA, AP, AN, YT

|2tk BMI, BCI, 21t Y
YA, 2RI, FHT, B2

1%, OIS, X014 X740\

2%, 3A5, CE, 20
ROINAR, Ri5S, A3 WY 5N
A, LTig

9%

ZEU%% AR, 2HMEYT, HI5T
QEMR9 1o QFATHOH(AM|ED|E)
LFeAEE, ABET 245, 100M AN
SRS, F24+83T, ¥IAAEY 2R

ESMNRYT, AR FAN(2-HDY)

otES, HFEF T, NDAE, FUT AN
WRAZFO| {ot, LA {oIs, MEWEEA(124T)
QI-SE2 H, =2° gt A

EMZ YL, AFHLAINFT, AFFEHH(SFIEO|E)
g2 NA(CEHAR) BY
HECls 2, 885, 89 SE AN

oIt e WF A, HHYSFY(E=1FAT)
QIRIate o, AFTEIE HE, Horee 2F
14 w3 2E, MH1E ¥

EXNE9 ZE, 2885 ZE, =EXEEA AR

CE3t

CEEZE 37, el AFae e Al
Als® WSNAE HES

NAR, LTlg9 BE, UEgd] ot NAK 3E

7B ANT, 27

sl ¥EH 5



s EFE EM A0S EOE 25| M2 2 S 0|2 A2E of¥xl=

657l2] 7| olf(11'd~25'H)2} 35712] Tt7| O] (~10H) ==

= £ Ol5F Of|A|(X| 12| 21r)

EdC a1l °le ol °le &
¥ ool pgtz Qo S °FHZ FUN(FAN S YA,
¥ Heo 02 oot ST Aoty 02 Abh M3t 28N EQE Q% A 4, B Y sy 5
=
gAEA MY g U 43 TACGKL D43, A3V, WE NS, OH ANR ZY 5)
TN 5] et By LED 5& Z8% AS3¥e 59 4N 2§y 30y 5
NZE AZNA2 GHZ » As AS A8 25 & Al AF THEOl oigt &Y
g e oot AN AFWN Ta
| . =
2t N Mg gNy gyol BNEA, MZ 5 38 BEOIN MY tse 3,
Mo FUOIN AFE MNAE IS, SISED, M4, HAOIN MY NINUL YN 5)
T S MR oSN MO I 2R Y
= HojQ 4A] TR B2Y(AFOl BEY YY)
ﬁ

Korea Institute of S&T
KISTEP E\?;?l?a{i‘;r: :n?i Planning




<l
1)

<

E H9A7|7} Chefet

= At2lof|lM 53] SHH2 R B S 7FX0F of= D[2j Al2] O]+ S 82 0|2

st
M

e
o

od

nd ml
m <k

o

: 7| 5~87H, F7| 3~57H

ZAL CHA : S&T GPS U Foresight Portal S H|0|X| 2|21(2F 10,000%)
b

o
=
=
=
S
a
-]
c
©
=
o
8
o
=
©
>
[

Korea Institute of S&T

KISTEP



HAEXA ZIF A x|7o] 21)

3-1.'X| 8| 2 CH7| O|F L& ZEal 3-2. XY ' 7| 0| HE 2

ZEHE HU SESTAMUT T

BE 4RI 5t A= O

og
oF
Mt
rgt

AT ofj X o] T 2E| IEE 93 M2e U3

#xre 2Ry

Ralol 2713t

Ao BISHAT k)
=A BEL 2H
ENEE=SIH
e .
STOW clmato) S AFSIE TAl 1F

=

N HYPEE AE

Tl A= REol X5 =2

0 50 100 150 200 250 300 350

RN 2BR RIWIEHE L2IH w5y

TIErZ o chor s Lhe| TE
MEZ EE)NTE 7HE BY

A s ofT 3y

[0} S0 100 150 200 250 300 330 400

R HY SR eLE 08 wEEH witsl

—
Korea Institute of S&T
KISTEP Ev;?:a{ilor: :nd Planning




70
Jjo
~
%0

= ol T
o LH =3
n o 4 [ olo Jof | oI 5l = | OF
o Bl rd o L Joir o ﬁ 3l = 51 30
ley ™ aiziz M oo e 2R T |5 %
a0 fol | r | OH 0 Higl, oF Rl =|ol i 10 =._._ Rr
T FrE gy (ma R m gy WP e
oT o | & || Jjo S o | 37| K jol | 6o | ufo o~
Xm0 = | T2 | o am | <30 | <] | S|l = || |
TNEZ T 0RER RS O 2 2 2o T E e o er
S NIT KOs RN IR MK I M e kR4 H
N R | 0T | RM K| |0k & o |HO |0 T | &R | %2 5f | H g OF 5 | BO
Ho | & | Bl w1 Kl 5| o7 30 mo %0 57| & | &l ®o ok | B | KO M| or ol X
20| oF Bk | Tr| T | I i & | 30| KB T o BT 6| M) T W |
NEINE IR I A NN A E A
I A N
ud -~
_._l ._Aro Io
ol
%0 Ho
el o L3 P
K Klo Ki wo | ™ K-
— M - .
Ho ol | = <0 oF Ly -y ol
B W n o ® AL 5

& N Nl o | RO o ok | R i

El kol K B H o | KO o0 | =

) =l ) AT ol 10 _ o | - .AO "I

TR g T o 4| 2 &l | ol - | K | @

Qu_ oK ._ﬂﬂ |_.._||_ = | .n._._u _.___n |_ﬁl wl mﬂ Md —_ |_ﬁl .x____=

Kl _ | — | = | g0 | = || 2 | ol — | = = |-

RN (o X = = ok oj ol | 2& or oK = | oK | o
30 Ko REK Q) = (R 2o g B | KE | AT
B W Bk T e s KR R o7 | | Tl
oo 4| <R Xy |y | WO o g0 |3
Sl% %@ s F w8 N T Hikk & <ol
O | BF | T RO\OT o Wo| & & & Ty 3% AR
M BO | Ko | md | RN |od | W@ N | Of = | J X0 |fl| o [
N |80 {0 < Mo Ho | S ol |of |30 M o< |m Jo | & |8
EN | H | A A H T ok 3ok RN | KKK
1K ~
- i

Korea Institute of S&T
Evaluation and Planning

KISTEP



= HGjO|E| J|uo] HIEYD BMS Bof T4 Ol L MY 0 £
F8 0|7t A 24 S Soll &d olf 3 22 FYol= O|lwE =&
=4 2= F2 0|xdE L= &4 3 n2f7|z =& oA 28
2 Ol 7|9E HEYT 24

- & GIo|E] . =& 9l =L HEAIQ| 724 (26,108,65871)
- CHAF AJ7] : 2012.1.1.~2015.11.30.

O e Y 2 2= Ol sHHI == H= = ¢HlAd D =EE EME O 2= D AFHLAM
AP SHIOIAHIA Bl== S=E=FHA0IH 0l5E AtHEH HEHa =451 =E2= do=l=
== =2 2= 2 2 H AEZEHIAM ALSESt= — === 4ol & =& (co-occUurence)
ALE ==El ZEHZEOHEIAH FIE= (Structured Data)l= =2 =ESHH 015

= =] b= HEs= Fd
O DTl E 24 JEZ 0
==l DB =2 2 F=I0F == D olFHF =D TEHE Y
= M ="Tr 322 HE

F=Z=THH =44
— e

K Institute of S&T
KISTEP ‘i




LR 20%

- 1594 2|5}

» 210teEAEE

2BEHEH IO = « 2THIZCIRIEE
+ JORRHCHE

Oz 2hE 2= el
14520 ZH

0101 Zat: 55 BT A 2T R
wfaon | - 2dsHIny 0SS e my TleHs
. BL=ARL == T
- U BE 2
) ] - 208|A SR o2
A En | . FO=0|E =R ARG =
ie=Eal=sel = SIE=ID . BaSRMHIA - RSEII=I
. 3YHTS
. TREREES
o sy - e 2hu = A OpE
eeon| L gamssieme | JESEZ e SR LA O B
. 330 ATHEIE A - eEEEE
« 03 A 2HH
42| 100% D5 Ef A= - 09T ES LY
. 12HAER sEA=e - 044 oty o =151
184 2 2|5t SRAETE ST
. 9P FEBAY
> o132
A3 1007 213 60, = A 407 A3 207

ﬁ
K Institute of S&T
KISTEP E\?;?l?a{i‘;r: :n?i Planning




' %?_I E'I Ile, 15%@7@ 3?7\?’)
Mol x|, F010| SH, @
€35 1" E\f N 13xv\ gr\s-/;&g
g3 53t BAUEH o|%t) » on, @
2997%:% o léfanlgfﬂ A mm/:r
HAEAZ 7t =A LEHH \

\ 4
= 34@@3 ./1 . )

129rAr2 0 EPEEEY T
B WL P L :
ey " 2?Jq'lzt|g§)§+ ). 4
A0S B 5 I5eRg e o . / Shit
R \,,\g P 22E1I[3|E17._
39%@@% ‘329-'_?}_43!_+
e SESE 255{=sx1 I
£ A \ N=E=2A
EnRABHHA L A omEnEds ElE
B ~. S\ 28 =N o O
I OF=r pakmels -
: P o b £
QY 2o B S 4
\ .
e é\ e “"y“ ]|
. / N e
04 E DK p | A
\/ 2 N ]
. =gt
re ool B \ J
, NS >
LY o 20H(EE R
05 5t L
wELL L 4 oo
@ 1/ e
we A
S22
5/

ﬁ
Korea Institute of S&T
KISTEP E\?;?t?a;i‘gr'l :n?i Planning




s 32 0|47 AN A1} g7 SAETL YA

=

CLe. 2 =22 =20 22
—

.
-—— !/ -
‘ T~ ! S
I ~ v\ 15 37 ~
A \\ \ 12 \\
CL2. TAQHAME olmap  » 7 T = \\ sn N s \
. = e ” "\\ ~ 1 \\']‘I 14 13 \
/ \ \'\. Vs P il Iy \
/ 03 \ T=— Ve > - ~ \
I \ / 22 5% *».\ .\\ ’
26 4 ~ S0 @ %,
! -~ | \\ "'--.‘ -
\ ~ S~ o, N -
A 01 l” 20 N\ \ >3 \
A v 31 \ 10 \ R
> 7 M CL7. MH= 2
S==7 N2T \ g =
/ 1 \ 550 1\ Lo =
¥ 19 ! N o1 a0 1
Iz 03y p
I / \k 55 /
! ’ - -~ ,/
\ 05 - N W
'
N 38 »7,7 18 ~ 4\
L - - -~ _
= ey A T Et
CL3. S Dt At . 7 Ve N OS5 ez uE e
! - ;| od \
Rt I N
CL4. 2Dt AZ ~ . . \
! 34 1 \

p—
KISTEP

Korea Institute of S&T
Evaluation and Planning




L= k&

= T8 0|0l CHSSH7| flet uetr|=X S B8S

o
5}
BHIH - A2 -2fst7 |2 =28 HAl

|5l Oz #2|LtEkel

-|o

= T2 Ol L=
- I S AR EFAL
TH| ME2 JEMHNHE XA B -H{HSHR X=
-ol4 8 XE B 3
- RFID-20IEE AA S S¢t 45 0|8 FH A2
- AOLE T 7| & (MM OFX A *%
- H| &}t on-site -r| off 21 X} Ml
- SEIPHAME(GMO)0]| Ciet ot ste
- XH| & sfj+ T2t
- ﬁD}E = 22| A|AEl(Smart Water Grid)
mew| J\% wet oS e gue ney T UES
b | 7 1 =)
-2 BLEY AR
.13 72
e —

KISTEP

Korea Institute of S&T
Evaluation and Planning




ERC-O|5-L|=-0|2f7]|= HA oAl

i
T o — = AL AL
_" | FRO% | WrENE | EME | MBFHE/IIIEE 28 oj27ls ¥
=
+ HIGO|E U 10T 7|4 A E
=% QZate] £ oIz x7pRIEhSE A 7lE
. HEAY SABEANY 2278
¢ Ao ojExY ¥ 83ETE Y
o|AEFNATIE
DEANM SABERIY |+ PIE NE LU ELE A
ol olm 287|% AHE MEQIXY 2%
AR B s [ apm « HBjo|E I 10T 7|8 AME
. =EAs =xyel X x7pR e A olE
ol Lgla} Cl & e} St
o T I . DDE ZO| Xt A
7hs 4 o W = ALEe S8 ZAl AlAw
. 2oy U CES B
WHEE S $T-HS 7|8
o1 o1z arol Cis + HIGo|E U 10T 7|4t A|ME
Alg| Q=2 CHs M| A= = x all =
Ry S e AR xohElE g o Tle
S A= « X7} FEO| JH5E AIME
2495 A58 A0lE £2 U
M=
o MAIZH BN ot U xhE
Aof 71
ﬁ

Korea Institute of S&T
KISTEP E\?;?t?a;i‘gr'l :n?i Planning



II-AC':!

i Ojef7|s FEH# =
|

o

-
=]

(Science Map)2

m Tech-Push

10 3
g b
= I w IH Y|
o . ™ = oF
mo o okl S o
ol & 4 T T
he ® §£1F
L, oF WO
ok Bl o IH
o WS-
el dJ mm N gl <r
Bl — El m I
N o in JM =
ol op — b=
Ny IH ol <0 .____._
& = Ly L
I = 8 K =
10 113
T o o _m_._w W =
& o K- il .u* i
T T = X @
o o Uo gy op
o B X0 B o M
T s =D
30 < i & O iz 9f _
T muw o g oo 55
IH S mm N p 0 oo .mm
mr M B0 m 2 H S £5
Ll o T ) £S5
R0 Bl Bl oF 1 Bl M g 3
- ul sk
8l =T

[
KISTEP



ebl=xME 28 4 o)

fluorenyimethoxycarbonyl

genetic @phabet “ slygan frlbc
peptidamimetic Blyea rapid assembly
unnaturalbase par  hairpin pelyamide = "
protaink r‘r\:we s \g::;;m somal peptide synthatas Key Building block e
. Iycoprotein glycopgptide S macrogyglization
£ene mxpression ?) R * potgncy solid phaggsynthesis h:m)gxheug pathway epg?‘“'z’;e ~ ysliz =
- ‘antigen - . y ' Y a hesi i )
transggiption t03 tiger - ® P o . o gijcogjiation  metaolite natur. duct t totalgynthesis
short geptice . ¢ m‘ytenampn&: W scrgen agon g s . "
migoggroove rrnﬂ'mrray &y " RS caffper  © lydrate iy ANLIUg agent aens o tota tNEsIS enantloselectigggrotal synthes
Ggroov < & keatbon & . boc kg, "
spemine o 4 (- aﬁéy mhﬂ)ltor.b W@SIS . w asymriVerric allylic alkylation s
- "@ se WL, scngfiie MY acylapion® “résin ; mesulebepreec i @  aldolgeact = b, iseny
majorgroove pa g mﬁm.ral ol o . Eyggoe . :(ffluclenwnﬂmsm 1 i{wm?r . i e
chip %) - " con iate ¥ carbongkeletog wa @
tioh, yes u ~ ¥
1o ol . & “"a ha repnﬂ l; e b amino aid ;@m v © deprdf§ction epiger asymmet“symhesﬁ" %
amylo fbril yiohe ringse” “axazoliginore
- wlem.&‘ . \.\Mman;ua . m - lechnolbgy.u v ° new Strategy phas .,mm.ucabsolquﬂryﬁon WrcdSele.Wc synthesus @° quate gy center
o ’ 3 lagtene Enaf¥agelective «
lipighphayer ad Ngﬁ\d ing W mutagenesis’  © review Inacaation ‘prline SUE@ss ™ atopgomer @ 5 l i n'U‘ @"i mnwael g @@ *ngpic G
watzan crick A annd _ir Bl oscop ngeraction “conformatignal analysis  guanidine - .W‘E:md carbagate $3labl =l r & H;ed selectivity -
. »|p059:ne -"W‘x heﬁcﬂ@mdﬁ -~ mag g'@;,e rugiire. ® ‘challenge year @ verﬁ-ﬁep re © - l.phm. epde vinyigilane
filaril we Iu oro ~ ) “gltathione Weild o 4 -t ,nr"enr, & 1|fy engl ether
bilayer idouole ‘W \Eh d'”ﬂ”‘"“ supedfamity vy ) °|,m.e,.gencraWclhod “ o “"‘fg‘!'aﬁfi‘:’-ﬁ
-« "‘ y I’TIO|EC umm v~ advanceg, P“"!‘”Y"*' michseli _basic condition w
capillary W © genem ack Au')wa“'“g 9 aniborenc add
h nmrfalagdbor peg mri “’“f t . synthetic methad R Seics Lo
e‘ad’g{ou micelle  © QII e » %., dnique property arganiggeaction b«" higrgegio
an:: F::‘l"i - On Ré CYSQPQ o IS T large variety ¢ o "’m a ii'[’eg £ - eqgpe
Microcontact printing . surface charge olige %l e » wper i m ® " life quanturimechanic coco g o, [ ( @ oy
afmtin ol olute forreJeld s ) x'ym‘;. 34v_ - = vinylcyclapropana
tp fiig ali acgracy protaxane past catalytic figchanism tutpover W P2
atomic farca microscope span R e 1 12 bigap
“"fabrication i aggregate w'w d"N;::;:V benzaic acid free éngegy barrier® :ﬁrsl synwasu : W
: e(erwer\eowam sty v
atornic force microscopy. dlmensmf fron g gl molpcuggweight direct Synthasis o udf&-
mica | rt' I ° chemical shift« Mwa“mcmg . ° g clcr J%.x@nnn :
- ‘monolayernanoparticie & o :hang;e protenn rongy ent'° . polyfnerlzatlpn ﬂngld&gon" =, alk " @ ickelgstalyst
angmuir blodgest fitm polymer film column silicate .an ‘40“ prnstant ‘ rcwyenaox:de S °®°‘W’° ’ﬁ i rhet
napg  NENOWire  ethylene oxide & l‘"w'“'""’ end group buth m c‘;&"x:‘l“ﬁ (garbenggomplex
. em W radical " . ¢y 0
alkanechiol film adsorptﬁw ‘?prowanom » damundv - wa %IL&O“ “kl%uc ' ? 2 - p‘o% SRS e
columnar phase i L€ e @ high molaguar w ¥ . e el L. 4 i i
dlectrical property  Mesostructure "a""“y's‘,al Y ’am‘“ nanodugier S methyh meghagytatel® . ,,,O' ) ‘W @ reductivegliminasion
L © %00 Warthes fock, : &, oxidasive

rectification voltage semuconduct

/ cluger e % d o"ﬁ.
Volt!eﬁ" angibIdi ~N ™ - ',\~ g migratonginsernon®

electron transport wi 5 f
ietveld refine ctl
band gap @ ¢ ‘ w’ ‘r“h -
ﬁ‘\otolummcsccncc o nuty ar 74tlon catalyst
singlelayer L m(rr’n - DU l@lu !ex olefirfSgrmalex
R e o Jl‘ady ° %t}/ fulbo 3l stu metw.ene@ indgryl
Istin gU wg * 4"“"&'3‘ i iz <Smes v chd
emfSy w orgfion s csp s,
eleggo » \r g Fooro -
@ w . w alkane hydroxylation prdct
conductipn band hig higield v sl U' N0t ® She  agostic iggeraction
organjg Sght < @ - cogple
axternal magnatic field o . @w{at h i
o € Q ’1 s ‘F o i
spw*atc solid@rgon -— — F
¢ &r fctra ~ < trplet graund state (=} 2 O O O — 2 O 04
xgnd @atqgiectroniggxcitation b |
gp@field

hyperfingroupling -

—
Korea Institute of S&T
KISTEP Ev;?:a{ilor: :nd Planning




st7|1=X9g 28 &M (2

fl @Y magma
® .

-

lution ®
&D oxide support
'oousua'alysl

dpe, 5 heteragsr':s catalyst
o nvobium

cot 1t04m lyst
carbon dioxide ?
cydic voltammogram . imide ue cgt'yﬂ high Mirnover number
it em!g*f hANE distihce nickel complex

‘M] L Wiet dptlon butart® ¢
rean *;&Jun d S.I = donatiop
y S, high seln Jarc, .

ol
rv\‘h"ﬁly‘il 'T“NODCY ¢ electron reducti@
ctur doublet spin density®

\d
octene g
Jusua(ed lewis pair

nternal olefin
precatalysto caibory

gamphighilioty £ |GJ[MIO§
bi &g : > A gecti h/dfoﬁnﬁe iron center
O e ‘ A
- ;cal erization v
o € 4 "‘w"‘aﬁ"ﬁﬂiﬂ?""electr magnetic Yesonanc %% "
bl rgaction barrier °X° o.lll ”
- sj:'”:"’"" "& lycol'phmoduou,z o Segior o wrops o8
na:-ni:r‘uduc: n# sol’manwspe(moscopy trangsomer superoxide ru::: lghiiec A’Qme
dna nga'“‘J nMr3caie doytgpation .
848 closgdfrry Teration ssouight 2
proté‘ln environment ® o
@ h Y . LJ
nylen edl(gr wal Lo acrylgmice ® Jydrgxylado'(g
c o -
extehnt sl“sele(tlvvty

> ] hemglmommﬂ dioxjigertage

aC
w slm:otcndded synlhusu-
reosglective 0

figst asymmetrie total synthes
-

T pmrorv nstate
e nadphmonooxyggnZSe

jal  clisk » ¥ tetggine 'W: ~~

" @ b‘L by T-n
v [y - prﬂ.n Aitration guanidine ur:w* n .a 5

lipasol
‘mu«meglwdai medt(ln.*m d
mechanisBic analy

lmo;r\wzauo %
t‘,nogasm ince o keat metwnon “thicamide % Cd
- aibitieh Je°  scwwe © fnalstzp  noognng  NAL duct -
N, S thigester can T

biological activity ;...
wogfu gl o Traphie
= , diphgsphate .

blosynthesw

dehvewystem i
doxagy bicin
ysagome W'

pﬂplex -
© gene silen cing8UMOE cel

cell penetraging peptide & P

s ""‘h‘,:&« v mevhy!gnsforaso
Qemnwyobe “ p e b h h
W7 virnulenge factor  firstiasight 1osyn pathway —_—l =
- 38t (2010-2014)
)

virugrite biochemigal study
vazine eandidate
sidergpnore  biosynthetiggene eluster

B geneigluster

F B
Korea Institute of S&T

KI STEP Evaluation and Planning




100
1Ho

gl
ol

K-

md

100
1Ho

&l

712t
2000-2004
2005-2009

2010-2014

100

5o
zll

<

Br
B0
o

o

712t

-2025
2026-2040

Korea Institute of S&T
Evaluation and Planning

KISTEP



=dH'E Of2l7]= oAl

" X0 o ~d — w0 &
0B |5 do _ % SO B
R I (Ho BN g0 9 o HE X o
1o ~ [od a <[4 ojn 8" ¥ = <d <l
SRR < |w | EE R o3
Eamlﬁm_..m_k___wﬂ_aw Mc_o _A/IEH_m_u Wum_m
2qRlux<d | B @ |F3d
JE%HED%A ok N < o 4 K
B0 R R =) o T~ | K Bl Kl
ol o KL =< [ RO o ) > oF &
dn I i B TR el o
S =2 oK|%0 o0 31| B0 o2 x  |ol I o OF
N voémo@_iol_a_ak WEF |ND OF i
<o o un & [ F| gy pap |Rodr A M
T Mgy (2K oo~ K Jo i
< R o ol |2 o wowon o [ap O fu <
oI O | | mpk = | a|n M
S |0 ok wo|™ mo| = = oobh |ROK N RM N
Mol TR Kkoop|Toll]l RIn®w |opoXKBlf0UH I
u7nm_m=5._7_r_ 0| & OF KO 35 N Kol X fo
%iﬂ%mxo_m@r B B0 o < K[ &M o 1
K Nomloal Pl [Pz D&
RIB0 &F|< Bowpl®e WH| T oK™ Ry <0 0[0H ® RO
__m
o kio = X
1of % s 5} wr R
r = i —
RC K 70 L 0
¥y 4r ki = oF
=< < 8l oK = m___ﬂ_
0 BN ol r Kl
ms R < o 00 o =
Ll F < < M_ o o oft ~
N H o o | IK < 2 ~ <
N ol o = L WH < Wr i~
O oF | B O | K R 90 k| X F
Ko | mu M - P N = ol
Mo | x| B gl N >oEn [ Hu ﬂ
ol K wl RO o OF &0 —r Kl
Sfn | ’oR | Ko ol o Bl | B S
o~ | oB<F | <F = ol B | T
{ < DS
Y 3 | 5 | ¢ ? 8 | ¢ |B

Korea Institute of S&T
Evaluation and Planning

KISTEP



=7t | AZAL 2
e 2Xkol EX MEZE 2/HE +=E-HSt= 2-round 2212l
L IO A}

1X} : 20164 108 6¥ ~ 20164 10& 31¢¥

2Kt : 20163 118 21 ~ 2016 128 9¢
CH& : KISTEP | 18t 7|=Z20F M E71(42] O XEAL §), et PRt
DB, NOW &7} DB, =3, xlje| stelutstr|=s#H 3] &
St ¢ig: 14} 4,420 (SEAUH 7=

7|z E4M 1 6,09871, 0|2 7|= : 12,8847l (SR U 7|F)

7|28 24470 D|247]2) 0|2}7|&(2677H)
o177 e o177

7|t

54 0|%
18%

2040/
36%

204 0|4
HTAH 37%
30%
~104
|2

14%

104~154
ojet
15%

104~154
0|2t

16%

1543-2015
o2t
15%

1549~204
ojgt
17%

a7




A pet7| 0[S =AL EIHO| = AL Hlw

=0F &
oj2h7|l=s =
CH& 7|2t
1X} ZEAL
2K} EAL

28

ﬁ
itute of S&
KISTEP 'E(\?;?:alggﬂt::?i Planr;l;ng

H23| (-] Hag
st 7| 20| S = At st 7| = 0| = = At st | 20| =S = At
(2000~2025) (2005~2030) (2012~2035)
157} 87| 87|
1,1557} 7617 6527}
2000~2025 2005~2030 2012~2035

1,833H 2

1,444 S (78.8%)

5414 2%t
3,322 S E(61.4%)

6,248 S%&t
5,450 SE(87.2%)




ZEAH(2017~2040)

E3
=

=0l

+7|

=1
=

52| F

w ¥

x 60 =LY
= -l 8o Wm.u_th)
ﬁo._._.om_vu_/u &l ﬁo.A._...om_v..ﬂ
< < - s = XV =
or @u 3 KO of ™ mu D
o @ N I+ o Tt ar M
- @1 =0 G 8l @ R
MW "~ 8l I W _- .
~ %0 . < N N X Tod
N for o0 X “_o_ M for 1 o0
T g ER L
XS om Tk
~ of F R <l mxg_ﬁmlﬁ £
e o gr Ko <~ Xy GS
T W_BWe R L s
H X OFar our%oR0 o o3 %A Sd
H & I A Z <o < & @ - H =%
T Rol DRRND MR B
—l—l— 3
=)
[ |

KISTEP



m TAE FO R B U ALES ET] ZA| A2

]

HE0| 04 HES TUB Y| Y TS T TA A2
z

- M EX|THE7HET HOiE At
HE = (27 SHAE 10cm 05 24

OEZlE | - ZD=(10km Oj4) BE7IE O 2=
A — e . I SXE2 9 o§o B0l £0| X|H SE F|HOS Haat0 EUAITHNear-real ime)O 2 T3 TpsM S5 ST = e DEays,
AL THE BEAAE p
E I |

S ri

= BT Fe 0% 18, T2 0%, UX, DML
8 Ol A5 =9 Ol L= | Aron
M2IQIZE LSatE oIg s avml oImEHO CHet 38R .
o e v -3, AtBI QIECHO] Chat MAE FE AILE
MEIgIZE; T AIT-12-02
225 BTN HEARE 0 e g0 sime 27t Hue 22
m 21 AHAI)
soeE JI=En
2HEHEER(E) 2015 2020 2025 2030 2035 2040 Min 0.25Q Median 0.75Q Max
U 2028 ! 202 2026 2028 2030 2034
=9] 2022 ] 2016 2019 2022 2024 2029
m PEILIBO| ZIS WA W HEZT
eI 7B EE () M=
== o)

= 7IE5d W O0EjAE S8 E
IEEEE, sBEE) O2fALs] S =(HE, sEHEE)
- 430 EFEE =S 4.20
Rt IFEEHF
B ____p= >
Doz 4.65
Dom=gs
mera 3.45 =TT = D 21
== ~ EE S 395
FHMEHZEE =R
R 2.35
SEHETEE

= 437
- s2z2s | —

e 7le aTHED i 7le aTM EZ

ral O2jits] SR vs 7| ST
100 331 1.00 413
il_-di = - ! 70| 1
ia_—i 422 E
i
Ef’l: 323
.
m o m %
100 100
EETr [EREETT
m2lE us e
e —— ) FE AT FH() =R Hy wu
KI STEP Korea Institute of S&T _
. . & = o Q1=g ok HETus HESTE Hu| =y = Fh
Evaluatlon and P|annlng s0.0 150 550 217 150 2

5.0 317 6.7



-)74,:‘:”. ¥ .

0|2 AlL}2| 2 XX}

Hsa|
eSS EA
ol2f AlLt2le

254 3
L =T
o|z7]|Eo| vl =S L2| olo| T MATS Agdh)c)!

. = 2042L4,

2] ojol5e] nlef 4 ool

A
i3 A
HAHRE| 200 S
TETESE SRS 2 02 PiThe]
HEE CHEL | PEEEEE] 22 TH Mg Lt

DT

Ofmtr ofE U TRAR MRS
MO 7HE BO[BHE omtal Y MES
Fhee] A TR E B

Korea Institute of S&T
KISTEP Ev;‘le:a{ilgr: gnd Planning



WEF Technology Tipping Points

The Six Megatrends

As a foundation to its work, the council =ought to identify

the software and senices megatrends which are shaping

society, and their associated opportunities and risks.

People and the internet

How people connect with others, information and the world
around them is being transformed through a combination
of technologies. Wearable and implantable technologies
will enhance people's “digital presence”, allowing them to
interact with objects and one another in new ways.

Computing, communications and storage everywhere
The continued rapid decline in the size and cost of
computing and connectivity technologies is driving an
exponential growth in the potential to access and leverage
the intemet. This will lead to ubiquitous computing

power being available, where everyone has access to a
supercomputer in their pocket, with nearly unlimited storage
capacity.

The Internet of Things

Smaller, cheaper and smarter sensors are being introduced
— in homes, clothes and accessories, cities, transport and
energy networks, as well as manufacturing processes.

—
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Artificial intelligence (Al) and big data

Exponential digitization creates exponentially more data -
about everything and everyone. In parallel, the sophistication
of the problems software can address, and the ability for
software to leam and evolve itself, is advancing rapidly.

This is built on the rise of big data for decision-making, and
the influence that Al and robotics are starting to have on
decision-making and jobs.

The sharing economy and distributed trust

The internet is driving a shift towards networks and
platform-based social and economic models. Assets can
be shared, creating not just new efficiencies but also whole
new business models and opportunities for social self-
organization. The blockchain, an emerging technology,
replaces the need for third-party institutions to provide trust
for financial, contract and voting activities.

The digitization of matter

Physical objects are “printed” from raw materials via
additive, or 30, printing, a process that transforms industria
manufacturing, allows for printing products at home and
creates a whole set of human health opportunities.



WEF Technology Tipping Points — Survey Results
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— Robot and
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Things
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|
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production
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Driverless cars
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(GDP) stored
on
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technology

(WEF, 2015)
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Creativity Strongly influenced by

) Imagination

‘Wild cards
Strongly Science fiction Strongly
influenced by Simulation gaming influenced by
experiences Essays/Scenario writing discussions and
and knowledge Genius forecasting  Role Play/Acting knowledge
sharing Backcasting SWOT  Brainstorming exchange

Relevance trees/Logic charts  Scenario workshop
Survey  Citizen Panels

Expertise xpert PanelsMorphological analysis Conferences/Workshops Interaction
Interviews
Indicators Patent analysis
Bibliometrics Benchmarking
xtrapolation Scannin Foresight Diamond (Popper, 2008)
|terat:rle| LEVIE Qualitative (19)
Modellin
?:;ﬁj ne?:ge db SemifQuantitativeNs)
— facts & datay Quantitative (6)
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Foresight

Future oriented thinking is vital for any forward planning or policy activity to be able to meet future
challenges proactively. Foresight enhances such thinking by gatherning anticipatory intelligence from a
wide range of knowledge sources in a systematic way and linking it to today's decision making.

Thinking
the future

FORESIGHT

Open
Participatory
Action Oriented

Debating Shaping
the future the future

Ref : The FOR-LEARN Online Foresight Guide
o http://forlearn.jrc.ec.europa.eu/guide/0_home/index.ht
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History of Technology Foresight in China

Sponsor Time Related fields Main Methods Results and application
13222@95 Delph survey
MOST 1997-1999 3-14 technology fields Elblmr.netnc Analysis Patent Providing the referem.:es for science
analysis and technology planning
2005-2005 Expert meetin
2013-2016 - :
Delpl 7
bei;;:;ii}r Analvsis Patent [ssue the report on the future
CAS 2003-2006 8 technology fields analysis D ’ development of science and
Expert meeting technology
Delph survey
CAE 2015 11 engineer technology | Bibliometric Analysis Patent Issue the report on the future
NSFC fields analysis development of engineering
Expert meeting
China in 2049: visi tlook of S&T
CAST 2013 7 technology fields Monographic study R Ion OHoeR o
¢ and social development
Beljing Not scheduled Comprehensive plannin Directly used in plannin
Shanghai o pre P 8 cyusecmp 8
: Patent analysis . - .
Enterprise | Not scheduled For enterprise’s decision-making

Commissioned study

Wang Ge (7t GFN, 2016




13 Fields

Information Technology, Biotechnology, New materials, Advanced manufacturing, Energy,
Resources and environment, Earth observation and navigation, Agriculture, Modern

transportation. Marine, Population and health, Public security . Urbanization

Leadi
cading 9rUP" 5\ erall research 9"UP " rialds research group

Evaluation —> Foresight — Selection

O Understanding the current technology level

O Identifying the key technology of restricting economic and social
development in the next 5-10 years

O Providing the advice of national key technology selection

O China’ s report of technology competitiveness evaluation
O China’ s report of technology foresight
O China’ s report of national critical technology

Wang Ge (7t GFN, 2016)



Malaysian Foresight Initiatives

Future of )
Malaysian
Robotics

Robotic Roadmap

B BY

Green Tech Master Plan
2030

i Green Technology

Scenarios 2030

@w@ﬁ
2 A

National Tech Foresight
‘

=y

MiGH T myFO resig lht® Thispresentation by myForesight -

Malaysian Aerospace
Industry Blueprint 2030

/

Aerospace Industry
Roadmap 2030

Rail Industry Roadmap
2030

IVERRw.

R&D Priority Areas
For Nation Building
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R&D Prioritisation

Malaysian Foresight Institute is licensed under a Creative Commons Attribution 3.0 unported License.
This basically allows you to use the presentation as you like as long as you acknowledge the source.

Malaysia 2050

In collaboration with:

P N

AKADEMI
SAINS

MALAYSIA
.

ENVISIONING MALAYSIA 2050 o

o) i Academy Science of

Malaysia

Future of Malaysian
Public Service

In collaboration with:

THE

FUTURE OF

i

SERVICE _ dEA

2020 AND . Public Service Department

BEVOND ¢ of Malaysia
Community

Displacement Plan 2025

In collaboration with:

L
ISKANDAR Q
MALAYSIA

Iskandar Region
Development Authority

FUTURE SCENARIOS 2025:

Mitigate & Manage Community Displacement in Iskandar Malaysia

e fy MIGHT 1 foresight' ==
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