ol

H

0|
T
ol

Ko
ofu

o

ey

<m
H

;

HM|= JiE W 8 2 FuN =S J|EdT

Alzf M

2



ale

|

FATFAE ol Ast

iy

]

44 b

718l e) AFRIAZ A EF )



Lo R

4

Hr
K
\ﬁo

B/

O

o

—

El

;Oal

B

)

A
o

0
HH

— AT Azte] AB|AAN BLEES

— mefAbE] o

1A} Al

1

7=

o:
R

i=R

— (17 AT wlehAbE A

k

Fd ol A Al 5] o]

)

r

T

%

S

ahx, =7} v

uo]-

S

=
£ A

3]3EA

R R

)
F

AT+ mlH

- &

].

= 1| g A}3)
— P AS| A A A F2e o

2t

— 0



[24] d7FA4 ¥=2 sEAA

A

HAleh & A
- A=A 7e Bl A

pud

°

SEIEEE

U

bl o170

23 7)%o] ofwl A5 A A

%35

S5lofof & ZRIA, 2 FH A o

1L

¥

=13
=

)
X

¢

—

7:._

- Y £0E FF

I—_E_7]—

=

7| &

|

S
fd

b1 2lsl
b

x

[}

Rom, PRt 2

9'

S
s

I

A
o

ol A 2

pul

°

o



[Z23] & BIaAeM A7 A8 R FaE 9A 5T A

o ‘A AT = vhe ol &AL Asler AP

(23] A A7 FAE AT 2AE A4



EEEEE
o wlgel AbslH o

[Z] Asleds Wsto uet Wa g AT 7|EAN(ATALES)

ol Ap3 s | FEQ0l ° At od NGERET)
O AE4H 13}
w2 H}
- = ._L.wL] c:ﬂ e}
13 3}l uE T AEA A AE UL
H 2498 =79} A=Al T =, =l
qAne AbA] A 7h3be| A 28
WA 5 ol ulx] A3} oq]u]. =d]
L 41U Lo = o =X
PLATET AR | usq am
47 AAA = shat wa
NA EA] XJ?SL—QJ_ =13
o 77| g A WL Y gi;ﬁ”ﬂ]jﬁ e
- - Dy
o OJFLH A3 A 49 1 <
83 = R VEAE v H e T A =
st ABrE E S R ICETE 3 ey pa O TE
- = ——
e g - cakat Ao o)
7]EH'/FU§%‘7]' 05_‘%], —/JR—:T, X]oj} —o—oﬂ E}O]EiE}‘Q% _T’_E%'C'ﬂ'
mE o] gAn|Ae] e
7_:1_'7—(]_ T pulgf] ) . )
A). %) 5} 3’_%‘7:}-5 70’]“%_]‘ Xﬂ%‘ r/]'ookil'
X]ﬂ' o}}‘—(’“ T/H‘i_ ll:]/‘gjlz%-
%E]El], 7]'0—7‘::]1, o]‘g’ J_,—ngl' 7-811}1 OE]X}—E]
) 5 ) <
B=AR AT 25 %
DM FAE A AT
AT E9
Aol 7| gFF ke A
=) o A3 WA 7)5-8F ob KAl H}
L T Add A A7 bs T 7o) N Jé’kjﬁ om}i;j‘ °
01_]?-713-/}— * 27}"&1" X_]/\o—%]_ ]'§17’l T AlS TAATAL
ol ets 7} He] x| 2]
stedel 7raz <l e,
AETE JHH
W&/ o] rheFst
@ AT wel F T

4 5

. wbd AR
57}

e IT, BT, NT
7% wAl

°lgn] & F7t
HA A7}
218 (vkhA A 8
A A @
717+$1&  (unknown
risk)
0712 2
TAY 24
j=4

PN
%Z‘]l—% = T

A& Aol a#A
A7kae] A2
A7l A 59
SERPS

R4 ARG o
Aol £7]7%

% 43}
Awjo 7 HElo] wE 35
IT, BT, NT 7]& &9
S EAVE PV
IT, BT, NT 7|2 53
Az A, a3 T4

O O
R &1

el

@ =A%
o HAE G, =7 7k 9 71 g2kl M o] ARk
A7E, dloel 2] Ahs} Bl ARA =
A 712 HHety Ed« Aulg, Qb wlolE =it
A dlele] F-&2hg ol A 2] MAPHE BT
EXSE-INE: o A ult]o] ovrg 98 =7} Smart Mobiilty S 53

R I
ekl A E
Aty o] HAd

e Big Data A&

vES = 7
JEY MESAE
283 =57H4 =l

EEER

P

ol 54 73}

Smart Work System= %3t
=5 A= St

Smart Home System =

_4_



IEREEE] 584 519 319 TEA 8
£ AT g A7
Aot 7t
Smart Education System&
s £ A8 FEd o
= 7].§]_ ﬂ%%r =N x171-
Wearable 7]7] U C
N g | aarey aza dpal ue e
= = —_ v B Eg/\ =
A E Zopl we wg oy |, SR AN
v &4 7k At =7} 1-%% - o
o 2 5 Z| kA Z o] 3t A}H o H}
Apizk B . RuAx 5o MR S
ek e wdo]E] B4 )
El_ S u 7H01X—]E
7143} s o o sr
B B3 FF Hol FTYUE Y
ool A% ¥ 9 snle
o Fe] AAE F55h
T AP Helkatke
@ =A|3}
Feld e FATA 2
&
2 R (FA A5, HAl
o FA3 T A7 s) _ ,
;Io_‘ﬂ o] -Lgﬁ b FAHAIAL B
b e B | =7 % oJ /~ ] Hl
At ek gy | T TAT SR
h=r=1 E = o‘:7] OE 5 9 7 | ol & A~
=T, 66 o =AR A AR AEE 7t
/lg:&o]ﬁgg] . U']]7}/K]E]i9] ol T = T e Al
LAl I =2 nl A}i]ﬂ x]ilzsi/\g
Zed7 7|t AEoz Qg B3l T A deolas =

L

Y EHIsIE
NEIES

sl
EA] Az
HEA 2
EAAE o
SRS+
=

e

TA ZFEHIE 5T
Azt Ahg Holy bl
u] 5%

Nz 37, & 37
a8 Zeke Qb A
Fod3h R|&7b e Aul 24y
(e, = %

_{

[
WA o g
N
Eow Wi

A=
%
W e
g A
A)5lE]o] A|El) §§j1ﬁkflﬁﬂiu
rolt % o e ols
1 AHd P e
wF A
TS 9T Y A
En
5 1%
. Q17 52 2
e 4g &b 2k 2z A
FE QnEe LT Eﬁ*f-L
S oz} RER 2RO AzE Y
23 5 A% R
PR ARCERSRLERE
X2 x)o o=
gt e g || et e URA A2 QA w87
wejole] A% I
e VA 22§ 3 skela
. dakel 34 QuAel s
+a5uz RER A Pl N
£7%, 293} S e ] ek
Es e 2 £ sle Ol
A AL el 7)o




e e -
K i o ~ CIGS B & N
@m K <° 7° o W T = Em ok = BK o =y T
= Jo & T T R et s K ES S T — T
o = M ey WX X o T T L ~ E
@ T 4 < N KF =5 o N QEO 1h 75 o 4 oo Mt T 5 £
o B me R Smagr iy e E A SRR A
R T T aw ToFET | Tiewel 8% F HE | LF o g g MEL
o ! o o .A < (o red = N or vl J.ﬂ].d
o LIE 0 K _ ~o EW] g X 10 — i Ee K 5 O ﬂu N o J—— | Je T oy
2 Ko ik B Ko ST e (Me TEN 23 T H R .
: r RS G SO Y e TEN g ozo FHA _RmwHe e aaw
oo Blaorr AN i il Nk o ENR CORaL W E ORI | Mo BoR
il KoK AR T o A K TR M o) O g R I R—— 4 = e Ml
Pip R Ao s RKEREKE | BT LIEXCTE EmEE ER o Tk Hapo <o
— —_ -~
oRTEdEzE  SLEELY | ZERET RIZERRS BIRY BRproipemrTery
e e . . ° o e DR TN P EH RN Mok o
L] L] L] ]
ﬂ L] L] L] L] L] L] L] L] Y ° ° ° . .
~L
; KO =3 ofo oY K
A W WP n,w—.,_ =W : =
ok R T o = ﬂnxno?_ o A W = b
o O - —_—— —_— N ) o)
™ wr,o °F b .y [ ool o_uoléo = N oxo <R P ,ﬂoéu MLl =
? Do ew’ | ozl = T [FF A 5 w_T R
x IPpiTid® | 53X i e |dw WX o TRE o
~ —~ —_— —_— )| —_ —
¥ OLmoplE e N R o I S popy NG M B
kP URHew i Ho & o) R o R RO o % SR =
oL‘_H.n.vuloﬂuMﬂx_;lmﬁaL.wﬂﬂ = U 5 I M 1o R o E oo e Fhﬁlulru_‘/
H]]LHT& = O — b lo ;Otﬁﬂ ) MHM%E EOAT]_I] - =0 O K ) T&l
Nt ARO N M O o K CIEON Rk~ ~ B o Mo R 50 i TAr T W
KN OT»AL;AT ﬂAlLlL%ﬂﬂllo_ﬂl_u‘HO_ﬂ o ]l]TA N
o e o o o o » or o K 1 T K _,Tvﬂlq
L] L] ° .
) ° ° ° . . . .
Apd o ow < =% wl
X =R e X al s Jo
P e °— |— T K - Ko ol
71|H%x%iﬁemu o He = = T — by
CPTUTEERRE b Thew THRL 8% T ) -
B KO=0N K el <IN oSN R RO o 2° o ° G
SEERT bTemb oo o EEeBTAE  whw Gns LT
SN N TR AN MMz KT o R TF = = = e R P R K
Fl R T T N =T TR uk TT W M 7o T
. . . . . ° . . R . .
° . R
=
gl o R
oy, Tt o) NN oy o —
e el o)
% ofo o M i) T _
= B e K o)
= ol s T B = w —_ T ~o
= hal N Hw ENG N
R S T e Py g
2 K- ™ o %o - SR T
= o ~ Kq o7 O 0
of © Imil = - —= X2 K e T
o KO M B




OERERE]

TSt 99

REEET

vl B9 243}
Aol 5o IR}
A 2 Ahg el g
o cheFst

A g ]lTel olF

Boo)E 2
SRR MICPSERIER
s

A - FAEE e Ax 9

=7t 15l 7)1a
° ] NGO<9 4 73}
2 elnjaty hee
AR Al
@ #73/A4 ] _
o AT, T [+ B Fe—FdF A
W W gue | Ag Add BT
= CRE]
TAR L ca maae 22 s} e) A% oA
o A W A pE
qze F DAE Al
EFAH
=S|
YA FF AEA Uz &5
243 oufx] FEo 2 Qg (3 Ade) Bhn, g,
. NP A 8 A v & 2u)
~H ol q 7| =7} 0 n)e kel Fate] i .
e s A 747 g FARY 9 JtEgy 2
e 17+ EE BrEd oyx] HXA|
thod W oA Abg T
A%
SAE
Al 2] 24 lcan A4 AGTT
Ak ) = =G e A =F7+A /‘o]'_% A s T8l A7
sjor ojslat Aol ®7)3)
7ra
o) 47| 2 Qg
Sakz
) 3]
M f7uste e ey
o] 7] % A7sra) 801 57} gt
L EZS Ty o| A7 F A (F4, 2= = ) 7}/ ol v}
A W =4 7]'%_%‘) 27 3}z
7HHE]-L:_/R_01—-_71-_0/] /%]Eﬂlﬂ B@g/]}.\ oy DH7].9—°§37{1"1]
0]}\0]— 7]3;:‘ ELAHH% '70_:'7]' Eool:y X]—GI'T, —5]'73'!— J‘E%r/]’oo}:}é E_?L:_
e A3tk £ L ora eanjEe A7t
- ol
Tea BESAHE BN L A e
BEAAA ez =t o) 4] ol = 337t A&
b Ao 4 3 R
Aputa} sy
FA9 Wal %z,
sjobd Ak 9 Al
w5}
AES)E a9l B}
i w7je) Qb 3tug oa
Mg A A g e adue
7t aaa—:} QJI:-]' ;.;/k;:]_/ui [ Al ~H
=3 - et - TR =) T]EHO:HE ] =
??"L /:;'_W ~Je A st ot Aped s Ay ) 9 -H_ng% E7\ 7R A 2E)
P i =7)2t 1% 7h ol
) [e} - = o) E<nl
22 B B o U A Asel | TT0 0 gy me
A WE A, BAb 5 L
o ] Dxlo] 00 A AE oheFst
t71esd £4o 4 J|Em e ol3l AEE au
57]_
[e)
soreql 4lstel




—~ Qv.._ —~ ]0J _iﬁ _— ﬂa = 0?._
X o Mo Zo — T T E s
o = __a.o J.E = J\ o (vl " —_ ~o H.:\ Eﬁe o) — = ogo ,.A_
S TAET P oy T PE|EE o BT oo o TST H T wE FE
o) | el O o = - = | — o =T Wl To—m W wm e — 3T _—
=M TR ™ moN N S A " < wm Xo N R X
[ ~ oy o X Ko ™ M ) o o K oy K =y A o 21 g e B X ol o
o] ,*o# o ey =K = S R kel " O 2w o 1A oo 4qr o on o .éﬂl_x?_ i
- SBTEL R S oo AR K EEe mL_dFIo4 T HLTTog e
ﬁ ﬁoﬂiﬂlﬂ./ﬂmrwc XE ‘.J_Q_,IL ™ FT K ﬁmﬂ lo OL,H.._ ;OL Enm HAFLﬂE._ .M.OH_ﬂo.ﬁ s ”L W;A - ML " Ouﬂlvml . AT L‘* >AL
T A %ﬂ w | o™ | BH ol lm Y5 R IMEE g BN AT R
ﬂ ﬂLﬂTA.”;JO_ﬁ XEO_HO U._L UT.c HO ﬂ:MOJlﬂ.oHU_x >AL7A — X nn_iuur_‘OIV:A fgryal _ﬂ_ ﬂvA.HyA lLﬂX.HHmE%T( OLwEﬁE ﬂL.@H AN ﬁE
—_~ Moy N WK =2 T o ooy Ty OF X | B o K R T T o KO = W RO
< = o 3R | ~ el B! m; mmwmuhmao o uimi o |9 Ay BT T ,Aauoiﬂ E._Hl_rﬂxo R w0 aar
H_Aromo of T of T° ﬁ BOR TOEOR o W | W M;o RN K ww wwmm TR N R n/w:m N ﬂm_,uMAuP N
TR ROE N A RO T o R N T EMQ o o N & =] @m%ﬁﬁu KX™ HBE T T FH T o) o< T XEOR T B
HRIPDF < ok = TR KHNTTE (AT BT EF R RRTFRERERMHRNT TCHRNT R o~
L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]
—_ c_o
ﬂ _,_ﬂl Wno T ot leMrL ~ lﬂﬂo - ~ ® m_m
—_ X ok ENCE | oy ~<° <™ I
N = RO B ~ el > ~ o X S =
ot dfp ® T il K K R R W
k| DT aE BRK ™ = o R e (WemEYRH FEE
B BT T T PN TN <K RS RTERWR —3rm
O..* EW yAL Otlﬂ K N X .w\mw.ﬂ MUQUTOW UT le_y_mo WL ﬂAIL nwd‘a__o,o HE ;Oﬂ HE Jnmu.._%ow;m_h\_ﬁ.o
U_.EO_HAT JELLO‘mwﬂU‘.# X_OﬁTv‘HIO‘._ 7U1.WO]O:_] ;Io_ﬂ‘w OL%]]FL]ﬂﬂ‘ﬁﬂ#iﬁ ]]]U‘IHT.E
Ly ALy HE‘_&H —_—— ﬂm]m .]r _— VHO,RIJ.J. MMAMAIJI
el L S - NN o Bm < o < L e Sl <M TR
B MEVE T T Ko ANE T H ! P T AR E T NGl (e
L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]
ﬂv.‘._ L:.wo LE]__/I
<R et z o
°5 | o= = o ol L
e oo N W L B ! oo 4
o of R of B Ko Rk CECUCEC: o KW
< Mo Bl N o Awee| XTNENT B <O R B
HHeHd <Ko N=T| =< 4 H T Klo o Ko B o '~ A R
L] L] L] L] L] L] L] L] L] L]
N ~
= Klo K !
] fo g W f > T
o o ok "M Ay = e o
oy ﬂTA.” ]FL
= ~ OW H.:l kel _—
g —_— )
& — of B i 3
" K 0 < " 3
© = Ko o o w




o A A -TEEHE A &4

— 133} AAH S Z data, access, health, population, life 5 571¢ F8 J|H=E FA S
2 YEYA7F 3AFe] glom, FI7FA 92 care, brain, assessment 7| ¢ =2 3BT}
o
iz v

— A7 E¥NE W FA Ao =L FQ IY=E &5}, access, care, health, disease,

food, monitoring, diagnosis Seo| A A%
A sA}2] Lﬂ $13 WS data 71HEE FACE AR glo] Hlo]
Bl F 8o AAxE 1 98-S Fold 4 9lon] E3] 59 )9 =2l access, information, network

ol AZAe R dZEe Q. 53], dlolH 9] 7 nAd oy o] FUE]] TSIk Hlely £

v

_ 5:_03 3 . 7\‘41:1}7(4 o7 xo:]@

L

Aol slolA FARAde] F7hE|ar gled ool theh SRl A i 8o A= ol

- EAg s RlEE W UAETE =2 F8 s TS =Eegla, F 33058719 €2 T
energy 26207, city 19517, risk 17297, information 16727d, security 158874,
population 156571, inequality 8927

— AbgdsiEoe) W3t 0 EEnlE 2 FAAe] =2 economy, data/business, innovation,
market, manufacture 5°] 5719 F8 J)9= WEYIE Aty glom, Hrtgog
blockchain®] ¥ T 7} Aets] =& 7o Z e

- 374 . EdNls 2 FAAo]l =2 F9 JY=E EE3H, climate, carbon,
ecosystem/data, assessment, material, bio 5°| A A|F. AAASZ climate, carbon, green
house gad, emission, air, pollution 52| 7]¥=5o| FAlo] Elo] A YEHIE A5l glom
F7HH C 2 water, resource, assessment 5°| shbe] U ESZE, ecosystem, material, bio o] Z}
7 Y EYaE At ol

— oA WL L FA Aol =L electricity, fuel, gas, infrastructure, crisis, battery,
bioenergy Seo] F9 IAIYs7 EFdste] VYEYIAE AP, FIHHOE i,

o FyolA 58] VEHIE B

Sy

electrification, hybrid

— A EEWE U FAAS 7]F 2 F information, infrastructure, security, risk, crisis,
network, inequality, protection 7| ¥ =2 A7 o] 7}& Zgtow WES 7 WS B 3

Al infrastructure, network, security, inequality, crisis 5= FACZ WEH 3 A



pu

@ =A]3}

® AA

— g9 re 43}

AEFHETE] BAb

A ze sheichel ws

& A A1) Hxl—x{at 3}
AA 7)3

- 224 AAe o d

b

/744
A7

A 3l /A
Hlo] &
ERE
s1ape
AR 7 s

A4l

A

3o ‘AHH A7 FA(TET)
A A7 FAGET)

O n8d+57t

>xdr] A% #FA 9 AATS Ast ARt
DA Zsd 428y x4
>3Eaf Abs] A Frel S Al

@ A7 &l F7

>=rle] AR 75

D27 A AE A2
>Zredvel gk gls ezt A7
>IRIEAE efdt BhE | EAn]~
Q@ 2dA-£7F

>elel ahel A &4

>ALgl A A 28 2 A5t gl g 85
>elzkat 7] A 2] e

Aol /A el et o8- Adst
>2ekel A== g4

@ = A3}

>xEAlo] o]sd 2 AFA 7t
>x=A 9] A&T7bsA st

EAY Aol W &Y A3t

© ety W3}

>olzt—xted RshA A 75
>agel A&s] d&shr] $F FATd A A=
>ARE A A 2R o) M EA D A
® 752733t

>H7 FHEA N oS

>7] 53t gl AdAted e

> A58

>E7Ex] 9 7] 5Hs 555y A4t
@ AA]

> Fels AEEH

> oz HgHS 913 7ha whA

> A A A A g

AN 3 /A

> AT e] Asl |5 2 e
> Ay g wls 5 st

> sl < 2

> 315 s}

10 —




- 11 -

—
;OT_ J||
© ©
yAO
~ J
= o
= TR RO K Jr
3 ) Bfo o |K
i o
i - I o
o o #a =
) OLEO _:__l Eo Ki
ird il g e oy g
" = I o) o ¥
) ] ]_IEL —_ K - <
% plo 9 T o = Ko N ﬁ
J B 15 I 0 3 i
2 — <O He 1% oL L 2o <
2 |20 i g For?| < % 4] | =
e BN ") |~ < el = |K o =
20 | 5 A i = 5| 2
u el ™| = - oy JRP = _ A ¥ = 2]
Wo |5 2| 7| X S| o « =B T o
~ ~X N EO R —_— 3 T
S |k Al Zo| o wr| N e Bk~ -
oE = | o~ — = —_ ol (e T ) KO EL =~
ol l 0) o M| == T.§ s s i ;oT v
ﬂﬁ ol = HL N o — " L b —_— e ) <
e 2 p f T ol o | | w Hwﬂmu o N o m‘_ <
Pl R T T e K | < | x| x| ¥
KR = B3| (G0l 4 g do| | B - |22 &
qﬂlr}\_ ™| =< Ex_lx_. —_ ny T FANEE 1% ol ~-
\MO%O;O}MIL],A‘@I X0 _ o ~ .\@l ‘;Alilnﬂ lﬂ‘a T =
Exﬂﬂ%x aﬂLﬁo_}JE_ﬂ g B S mlox 3| — oF
r Eﬂ 50 = | = No lrLPo o | <] [ A_ . Eu ﬁo_fl B o =Y L = o
- JJo K i & | = TR | 'R o L nelicea e bo|— = zm 50 X |e F | N un_
RRC '~ bo RO | RO X0 il el il NN < AT o | R 2 K @ $18° R o2l o | ™ o
== |® Ko | 7w || | T (7| oMo Y = |3 2 i | o w0 4z
—) h 3 o_.E L N | = %° EI ﬁ o 50 S R ) H =0 3° - . = jo° K ni 7Umm0
SIS A | K| R | R o [ oo| 8 | ~ =l bo I N, 5 i
NS of | vk K|, R W | T | B ool 51y ) o | oF o R K2
NINEE mfrﬁ]aoﬂ%@@aifi%z I | B |5 o [ Mo & A
hﬁﬂyﬂﬂMM;ﬁw,gﬁrﬂ%ﬁioa K oo || W |k TE Mo T |3
M| Lw@ﬂadi} |70 [0 |7 ll,_so.;mo.ﬂ_.% %ﬂoo{iﬁilum) = |2 T
41| H Hﬂ mo 7o y.ﬂ”ﬂulr}_x]_ el Wmi_,uot.ﬂnﬂw?_ mxilﬁuﬂ;ﬂ o ?_U.oxé? | ﬁﬂ =
éﬂaol%waowozﬂr}@xﬁﬁﬂq SO _wﬁzm_xﬂalﬁnau .
SRR R lidir= s [ o || ey T|Z2Ex e
A M H | ﬁo.aoﬂﬁﬂrﬂuﬂro71ﬁﬂrowxz_ueﬂﬂviﬁhlx |
| _/1_ l o 7o | 7o | T ﬂ\)‘la XL x_o o | o = 7O _ULLI
HEIH A |2 (2 o [Xo | 5 N Hy | [ [
A N = }.ﬂomm o | w o o | B =t B
e ! (]ﬁuuu.%z_.uL]ﬂuﬂlrﬂo % a
= Ak A F [ oo . |or X =
S | b s o | B [ Ey <
I AL M R o i}
e,
o
o ol M-
N




R&DFA|

o>’

A /&A1)

T
off

e Aul 2 A (L

ol

[

]_

)

g A A e

o

oo
op
o
"
IT_NO
>
o)
oy
B
o)
<
H
~| @
o~
z o
bo 5 %
T = >
B " o
£3 K N
it 4 =
wlo | B = ) "
N K rz
iy LN o T Mo
B ~— ﬂmo — —_—
—~ ~ —_ ]
1 T = ) ~
Ll b | Ke ~ = W
w
o ﬂ/u b3 WT H >
iy {+ o ! Jo
AT E| S = Ry R
2 |o _ N r
e A ExERE A LR ~z B
Ny ol o
o) Joap
_u: p— = ~ — _ E
NEAEdR i N N (o T
K L — o Hv.,.
ki = ) el TG =
S e e N z A L >
o] | o = o <] X
<4
A

T o

TR

©

A2 (742 5)

A7 ol W/ R
A2 A

=i
=




R&DFA|
7 /A o A| 2~

e A7
A o] A1 5

=i

el 2kgd v

N

}
g 7|rt
o] AHg-A} 3
& AF Y El/ v

]

EEE

—_
)
H o
o N
Sil :
J
"+ ? :
3 = : :
o . o :
o~ M wﬂw ‘,ma
— a _0 ]
D T . HL
o ~ ﬂ w
oo & - : :
o K- i : :
— g2 " | A
o- & : : |
OL ‘Mur‘._ % LO Mu.lL il U_K
_ — — — _§E i‘_
2 =0 K 5 : : ;
=N AT [ < o jatlig o <
"o N e AL ~ iy = on# 7_
: e " sl N~ = 0
ol K| iy p— o B 3 : : -
K ENIGEES ° - E
: i S T "o X< m_.f Lo
=52 | % vis| | 5P B R
o | |z B = Al
w | o | o | B | X < | 0 = T mu
0 o . : < |
ﬂﬂﬁ = B4 | 5 === | " AR
247 (LEZREE 2E G e
ﬂ&%%ii %;uﬁy T | = e | 2
iﬁﬂiﬁmia e
ﬁoﬂ == mL HE ]WA_I ]ﬂ_l % _;Tl 1:% Eo __3 WL
~ m — | N § .AT_ L_L ]r H
- 1k Tl =K | T ot B | X
u ﬂuﬂﬁné.ﬂe,m_ 1r o) " o n_rm_ﬂou
o o i v E ™ /M > g i
o & | <A phy | BB | T N A
ﬁoo/ m mm_.c > < \;LO,I ﬂ ;Qn_ ) ~ ~ Pom\_ n‘mE 3 s _/l_ﬂ_;
0 N ar | o z - Tl o : Ll
~a) oﬂ 5 B _wL = | C ekl | X v mm_ W
A 4 %ﬂolfmoﬂx b fls
_ AU quall O | By - xi = ’
o | ® WO T % | T
A | rk-sitics N ﬁm%@%mx
N ‘A B i
A || i
RO o
- o B°
- |
o7 o)

(CRONN




- 14 -

i T
N ulo n
s i 5 T
3 - et o
i X Cle <]
" - — — =n W
Al b = N a T
% ® ) W it 4 o
O_E [i] ‘ﬂtﬂ N \.ﬂm .NﬂE -
o 2 K ) M_M P B!
2 y - o [E] — N o
Y B ofp o iy [ A In
T ° v -~ K i) =
2 | [ A B E
— E\_ © ~0 o{
o) ﬂ W ﬂ \OME MH K ﬂ
Tz R 2L - o 3 R
Ho i 3 b : W)
= =N L I i T
w ) ofo po| " | mK o o .ﬂm
_ — R N -l K CRE
T as 7 D | BT Mo =0 °
K 2 ke |2 T2 LA
a T D SO - N Bl I - o
3 o Guk = il B I E
= & 2 || | 2 ol =
® O COREG i T
K X O n X A IR ol
" < | =R o W i IS e = odo|
frore) - i —~ | 0 —_ b
= o |2 e 5 2 |F | TP a <
» X =0 o o | K i) = IS -l IR gy s 7O o | R
A 5 \,.Ar.._ =n X 3 il A_ ol wE — 1}ro —
B 2= A Rcd Y - < | E BT gl S M| x
T | |milg|w - I O Pl R e L P 7w |
o oy | 0 = 2 | oo | O cru I P R i) (ool P wloAr|E
—~ o o N = o | ™ NG 4| o B s
o = | 'K X X — of i) N i d o o+ =n | <D
ﬂ 3 M | K S 31 i - k- o I il MGIE:
= S x| REE D |ER Mo i S P = L ~ |2 dT Bl 4
| I | e | 2 ) o P g I B Ak i e ol P S || x
B e L R o e K g P e o s gX T4 ~| g S = e L5
|5 [Ho® | T |1 2 | | e | | E 0 | Ly o 3ma@2Es = E|E Gl B
N \.mwv! U-* ‘g v;o —_— ) UT.C ~ OT_ =5 | HL.E . —_— ﬂ.”. EO E o a4 ﬂTA.” \_.NIL
=0T | " ﬂrE%u%oédzlwcm%y < nla e TET w7 e E i | =
S Il B A A g i I e g e o O lw| w7
N PE|ZH | K | | = ||| ® ) P | | K| g | K
d o - N o T BT R o K K=o |RP o | N [ el
N T~ w| | oo | 70 | }xﬂiiﬂx ol i IS L - ORI B =R K
< =% W oo | | R~ || B 2| BT T | RPN || N | o == || X | e |3 X
~ H o |m | = | = -] X 31| B =R =o | | = i ~ =n o |07 ~5 A ol
| Ko X =l T o | 4 | " T | 4o |7 O A b A A A N | = T
FOTRE | <& | 2 e S i e Fas [ R KR = =87 |7 = |ET L XEW Tl ~|™ | o el
-z ) ~J — | — | 2= 570 O oy — 0| - | T | T S i~
A A SSFMESE z@%ﬁﬂ%xﬂ.ﬁﬁﬁﬂﬁﬂ@ X
AT T NI = WK | B XIT|~ X
a Al ~ 3
A
~
M =
Che =
o
" B




R I I T

AN AN 1O 10 1 b O

A

o

|

9

A}

=

o} froprl w

il

7k 71wl AbEl A

do

B

o]
K-

10

TR

N

G

K

B
—

s

7=

kil

A 274

10

11
w11
w11
w19

A
K-

=

W
ol
MH
o
G

-

;.AL

-
el

K

o)
)

7

—_—

U

ojw

TR

7

A

|

L

= 7

7t

o
4
=

1
Uy
of
o

A

~

KA
o

o)
HJ

=

e

by

i
el

il

A

o, 227

13
13

1 7]%;&] g] ‘%73713’

I3
pul

7) 9]

7}, FE 9 “Enabling Technology” AR coreenereene e

17
17
18
19

e

B O] Bl veereereernrerre

I3
pul

A7)l o

7F

o 71E

9]

|

7l AQAks

Gl

21

/\ 0000000000000 0000000000000000000000000000000000000000000000000N0NIONOINIIRIIOIIOIIOIRIRRIROITLS
IT

SEDIRE RN

3}

UO

%

u| g 2} 3]

II.

il
=]

1S

el
M

=

A1d

21

1. U] gH)I:jUO}—

21
99

/}_:],./Ké A]L}-E]_?_

1

o} 37h7] 23
]. /\]/\}.7%]

EZ

wH(2035Wd)—77}A|

l

v A71%

24
24
29

»
=

s
-

]__:—EIL;S:'] uji f;}-oﬂ /HP/] 5‘:H

I
pui

7},

k)
gl

o 2



30
30

LE. 7] T QF 0B creerereeetsensei e

)
\.mmo
_r.._

=<

~
_ée

32
33

33
36

)
i)

o

|

37
.37
39

LE. 7] T QF QB wrrerermeetsemsei e

T AFB] wereeeeeseeesens st

.Z]Q_

Z

LF, ZJE©F 9B wererereeseesetiseet s

LE, 7T ©F S0-B] crrerereessseensssee st

nmﬂ
)
5|
=

|

42
w44
w44
w44
w47

B 7] TR Q) 0B correrseeenseneis s

pul

. 7]

g

K-
o

gy

49
.o 51
53
58
60
62
65

th, A 2SI/ A8 S TFOI Q] BB} v

TIE, 7] T ©F S0 wrersrereesseeeessseenss et

/x}%

Th, 7] T Qb S8 correremeeteeistni

2. s/

°

.%:_7}

ot 7]l o

N

65

Klo
TR

65
66
67

Th. 7] T @ 9B rerrermr ettt

1/]_' x].qi]xH{sH H_‘__}-/Kg_?/]—c‘%] %7].
1;].‘ %]_X]—Ej" 5}]%%] 25_7]_

69

slol] e}

i)
b

oy

i

)

]

¢

|

A54 A

ii



75

A9
e

AFe|H gst ofel A

-
| .

ERR

O
3}

75

R 17 U] E Q] T AT T Q ceverrrresseeeesseeessssssssse st

75

Hr
o
)

i
jan

o
p

77

A2A HEY=A

77
w77

L A ] e ceeeree ettt

=

jure)

7} 3

80
82

~o

N

86

Bh. TE A] B cerveesseeessseess et

.

89

7 aked et

L, O] L] ] +evesseeesssseeesssneees st

o

ﬁo
7

94
96

i
M

ol

104

104

A1A w2 ) Ab3) A

-104

CE]_?-’ _f_zﬂ

Th. FVR] BLAT e

105

105
107

X
ap

fa
LI

p

Kjo

109

117

117

118

o

120

~

;o_._

np

KR

126
151

%}cqx} 5;5;.““““““““““n“nn““““““““““““““““““““““““““““.

=

152
174

3.

wr

iii



w11
25

-32

= PR RN
I

&

sl

T

[e]
o AH Az A

=

2ol 4 o]

ul
ll

i

1] KISTI u] gH%uoLﬂ% %%
5

5] AR AA

4]

iz
ar
3z
ar
3T

ar

[
[
[

D Lo 0 Lo [a\] [ap) O (e} (@)} () < Lo Lo Lo b~ 0 0 (@)} (e} — (&N
™ <+ A Lo © © © o~ (@) () (e} () (@) o () () () (@) — — —

. . : . . — — — — — — — — — — — —

A 3 : P

P B

R £l uR

Y - p : Pl

R — R : N

] ko d

.Qa - T : :

S 2 K- R )

PR wow = oo i -

: o : Pom : :

Pog D I I T T T

P & R A T T S N O B GO RNDUUR

I~ I I T T A L g
P G e T )
L T o <~ ® Bl T iy N
o io= o B o B o T T R T TR
I a0 i TS g
L . R . N . S P o oo op o 2K

e B B m s
_]_n_vﬂ_ ﬂAlL U # =z Lo Ho ;oT ﬂAlL =1 : JumE mmE mE mE HT._ nmE
T e oA 1R - uo S LS MHL ) -
oy X o9 N T o W R A R I R K o mw
Jm,_A%xTﬂmDmLxT_ﬁwmﬁﬁﬁxvxwxvxvﬂﬂﬂaf
o N il = - ) _ = = =
XN P N # o I M_‘ T T ® ® o ®od 4

= < [~ i o Ee R =
J— O‘* n g8 _.i . ‘DlL ~ B H _ ﬁ_l IT FT XT — ﬁE —_
2 < T oo 2 S el ol - - - il
w o <7 R o K wod o T RT R OR N o o
dwwﬂﬂﬁ%ﬂﬁﬁ%%%%%%% N
A S xR EETTIEEFEFOO
— = — o N % ¥ h v N e SN n Y B v~
o~ 0 (@)} — — — — — — — — — — [@N] (&N N N N N N N
I B B = I o B N = I B B o B N = - B N = I B B - S B == I

113
114
115
116
116

_iV_



<% Ex}>

© © - oo O

M__rﬂ_

)
—t—

o

H

(23 3] d+FA

e
£}
TR

&+

(2% 4] d7FA4 2=

16
17
22

)
pul

A7) 8]

wgol AR

|

[2 7] A7 h kA o A

17|87 &

3N A
=

(29 6]

/xol-

l

[e]
F

]

T0

il

gl

2%

1

(2% 8] 3717

24
29

[Z23 9] o]

A} 3T
=

Aoz

|

[Z23 10] =AGA kel A =t

30
31

—5‘})

()3 Anl 2 (
A o]._/,: %%(2015,2015,2016)

3T
=

1 9 A

o
H

33

o

35

37

)

&

1

TAO

[Z23 15] AF=dEH Y A

(2% 16]

38

=

41

43

(2% 18] %7t AS/EAZEAIT

46

_‘(3-_781 7;] H]%

1A 7]

al
(2% 20] A AA

(27 19]

Y
ma

at
R
—_

K-
of

(29 22] AlZA/4 73 (Advanced)/7) #HE A (EMDE) GDP A HH(2012-2019) worrrrrsrsrsrsn

53

04

2] AR Q.98 7] S G AP e

56

3

[ 24] AvtE AER&D =9 10t

56

[1%} 26] ;(-"%__/H]j]_}_\_ %}J’(Servitization)

K
oo
.§E
T
at

1L

A

(23 25] s o] 7142l Hdleold

57

59

=
T

| wHul Alze, Muls v

=

7} 7}

[ 28] #8854 PM2.59 ZF5H 4

= »B
o T

(28 27]

61

=
T

67
68

(22 30]

69

77

=1

H Y EYZ

}

=

o0
1

F

(29 32]



[j_%l 33] 7{]_701- '?J_'E\_ L‘”.E_—(}Jﬂ u}lﬂl .................................................................................................................. 80

[17‘% 34] }_%@/Exl%/\}i] :ﬂ.ﬁd LﬂE‘%ﬂ“S ........................................................................................... 83
[_—,_a‘q 35] E_/\] ‘]_ =) L{]E%_:Lu]lﬂl ................................................................................................................ 86
[1%] 36] AL].o]ijHa-]l;}%] qj;;} = L‘HE-‘%EL u‘g ........................................................................................ 89
[:l%‘ 37] ‘L7§/7]3;‘_ 4 LﬂE-"}’— iu}lﬂ-l ........................................................................................................... 92
[:7_%] 38] 01]1,—]7;] '—‘L'l"j?_ L‘H.E_%]EL n‘lﬂl .............................................................................................................. 94
[:7_%1 39] XH‘T_]'/XH7_5H :‘ﬂ_].a‘_ L-”}_E_%]E/_u‘lﬂl ........................................................................................................... 96
[_—,_a'q 40] CE]_.?-7H1:Q—§_7:H %_E_%_Hé /‘é;,‘}ZS_A]- 7331]_ .................................................................................... 106
[_—,_.%l 41] x\jg}:zﬁ od?_ %g— Egﬂg}l ............................................................................................................ 118
[_’l%‘ 42] /q]_‘_f_7]€.% :rLT,li_—g]_% /1%]7].;] i}‘{ ............................................................................................ 119

_Vi_



S|
“

o

T

84

=
=

l

—

R&D ¢

2=
=

A7

b

pul

bl 9%

[

X

L

=

7NEe

O A7t Axe] AL A A
o Catch—Up A" & Hlof

A1 A7 e

g Mo = foow W A

= e i _ = -
o p "~ P R 7
= I " o 53
~ i R ™ gl ~— ~n 550 vl
B W G oN T e B m
w LR "R F Yoy -
) o o o ' o~
— AL _ﬂ/ e _FTI
= M 5 - D e
o o & % ® Wﬁ L3 e
0 o) — — : —_—
fi ~X R lo Ly
§ S wu B T - ® " o
A o EEION % X R W
MM o _50 _ ﬂwo 3 w _;_l AT
- ma & =z w,/_m o ﬂn T M
o o’ G ™
oW Noo o~ = — = =K ™ ~ L3
A S CLE o9 ® i £
A o X2 K Ry 5B K
miy e o = — - .
W gy o X9 R g o0
,ﬁ o 5 —_ MESCE R
o il = oy " o= — e Di
—_ ° ~ X ~ )
—_— ~
w w1 o M e %
T ® Pz W B o . ow ﬂ
0 ) ~ —_
S I = TEH T
— —_ o =
o ~ = 0 o T g b
R S A
ﬂ _ f N o_uu E._o o HH Xn 1mr
G a4 T = - Ko h
£ = o A3 m} o
T lo 7w E._ O_E E..# ]ﬂl E) L._.c ﬂu
T LR oo 2N % z o
-, e o ol - S = p)
A et N ) N —_
T ©° wﬂ —_ A.E Jmﬂ N K 1! o
TR R xR g " ARy w -
- B} - N o ~ o —_ 3! s )
ol | o T w2 @D BEHE R AN
A - R Ko &
N g FE do P E ~ ~ "X
Mook ® w2 R - B Lol
KEORH T T m P Ty T T i
T — A+ 2o ~ o = w2 la
TR MR w0 o X TR+ XK @ K ¥
KT WKW T oop X T oR® S -R 3 i
| | *
o) 0 0
O O

ol A

20’
=

=7
=]
1=

iz

24

°

R&D

=

sha, b wjEl A Aol A A Y=

A
bl ZE9= A4

‘]

3 AFAY FA
o

=
=

o=
=9

] = Al

%

bbb

3
Tl AFTIeE He

b=abs]

]2 AF3] oG-S of] A]

°

-

.

v 2

=

T

1701 4

(e
T

A7

2

=

O



2. )& AT WAL B @) TAY

R R R i i e e i

rify

O =7Pd=iaid o] 7|edaios okl As

o 47 AgEHe Avlet ARE A7)l A7)A AN ABle AEA WA Fz
AAE B 9T ATABAS o] FrAY Aol A Basht, AR w8 49E
25 gl Abdel AFehe AFol o

0 AEA 71% Bolel AFaje] AT BA4o] HAs|A b

o NEFFH BRI FUIE BEAYe] o] Foid, 7% HEAY FraH 2 uF
O

- 2% AEA J1ee dAew, 7)€ B F5HE AoR olsHUS

o WEH vzl oW AHAAN 5NE FEolen BEuolof T AR, 1 BA Ao
ek melh 3 ekt

o AFMZA, KISTINA AAG Wlh#m7]1$' e 2w, 233 sl A%7% o
oAl BE 7% 1 AAE BED AY B T /1SS AR AR sk AHEAA
A &3k A welslel oA e
- ARFER §AGDA shE A ARE BE A AT GBI AEAA R By
=2
s

o
bigo] Eefitol

[£ 1] KISTI w8271 B2

g B
= Al F-7)= page o A R7) %= page
[} o
A=A (3], A7) 2 AzA AR vEST 30
lzwe] A=A = 1 &
Ay |AHEIPEE e AE
L%;] ¢ | AEAE vlele dRAA 2 A7) AU EY) 7]1& 31
T [ GEe QASE B4 7% 3 m] 2
POL Popss 2% aw 224 | 4 | 294 [ E2 D A AEdEHd | 82
AT A%, AT A AT | AsEa [AHREEYs 205 2
o 5 dEAA] N vlE [Pog] | BEAVIE
emjx HuHINE AR o g Z1% M B 7)%( »
gy R 6 Li—Fi)
Ol o*) of oF 2 A 3k B-93) . H 2}sl] 2=(100G~1Tbps) a5
mma | AAEEY AF FAEA 7)E
AW F 1S 23l old|o| Al
we | A% BHHRE AT DAY ] sjgas | Ave nE A28 vax e | 56
(po2] | =A e — Alz®l —
A7 Ak 2 ofkEFol g Ao E 9 [P09] ek AP whx] 2% 47
A #4574




page
38
39
40

41

42
43
44
47

48

49
50
51
52
53

AR71E

)

il

2|mE

7]
515152 Fhe]| 48] 2~ (CMS)

2ulE slo]go]

=1
=

~

~

<M
o
o

gl
]

o
ﬂo
—

!

=
=

REEES

A 7AYo

al
=

<
S ﬂU

TN o 4
o9 K BN

2to] & (Flywheel) ol A

=

]

s

Follux) shul 28]

qul

2]
A AARAAFAA] o] &

7|
State Metal Battery

7)ol 2
All-Liquid—

B

N

~L,
N

v
=

page
10
11
12
13

14

15
17
18
19

21

23
24
25
26
27

Hlo]| ¢ =2 E)(Bio Printing)

3
B A

T 71e

=
[}

A7 =5 HA7]
32 3] = /BMI

¥ Q1]

A
g
oo

[

]_

2

ﬁo

A5 A

/FERO|E)

|

H
B Aol 25

Eagn-S

1

w o]

kel
aT

H

3 (

3

e

.
*

4

|

SEREEEE

el g o] 7%]

CPS 7]

p

o
&

13

7%
[P04]
A

5 ¢

x| 7]

] P
2R

[P06]

EA: KISTI wlelf471<%, 2016

)

O v|ehrt3] 95 F54]

h=4

‘HOW, 7]— /KOL/KE]% iH, ‘What, oﬂ
ko1

1

°

A A

[e]
=

=

7kl

a

A

o wleatsle) AbslH Fa wEIRE vz vl
3 F, vhz olsal el &7



== ]
=

7

2

I on—site

yil

°
Wl A =X AH

n

=

PleRD Fa(F8 44D
i

Hpolgf 2ol of

AR

A

°

=4}
i
7N

A
%

|

A

N
el

AEAAR
H

=9 A
ey vE
1A A
cufol = A} Al
ERERED!

A
Universal

A

KR
)
oo

—

K

Ho

i
4

17] Aol oA A A
Hfo] @ of L A]

[e]

=
A

=
s}

a2 A s
YAk o]

ER

o

e

7HE dleolH 4

{51_}

o~
=

7]

s

L

g tsa 5

OXﬂE

=

|

A7) AR
3D=Z=-E £A] 7]
IT-SW 7|4

ICT~)

ohdz 18} £l

=X

sl

_%

37

ol

1

NBIT 55 §-

_zrl

AR5 WA ARAEEUD i

w

Az

ME vpolei s of

f

2] F37|Ed Sz Al A AX " 8393 =87

i

[

T8 °]57(40)
R R

A%
7hA} gl ]
o %73}

t]u}o|

g}

of

L

o %73}

)=
EERERE

hu

]

Age| w75
A= FE)

A

o
o

%0
o
ol
K

=<

_i_l

} A

tlo|E] o] ml&

71&2] T84

A

D
gl

3} A3} £A

|7 A

A

=+ X
A A

al

70
Jo
To¥
Eo

et 78 71%e| 24

K
~
R
%)

o
o}
it

~-

~~
}O

_z_o
_!1_

=3
AR
oR
Ayl
K
oR

Ty

)
)

10
il

K
o
M
4r

=
o
‘WO
TR

A

]_

7YALe] &}

o]m]

o

71E AR AEE I e A, ALk

g st
A A e dEl Al HAE PH

[e]

iy

=
—

7

)

=

Aud

=
T
d.

S

Aol obd A=
=

=

5|

FiR=A

AH3] 7 A

.
w5 PC, FHE 5

Ao

L

ol &

Ao} Ao 72 A
E
29

seex NTHBT+HITE] 9FAFR tpionto] S A W 7|4
Ag: Z7}E)E41 23] (2017) A5AF 8| G &2

wx 7| & 3}

1




. 2 ede] 404

o fElvete] A, 7l A= F54E SH67] Hs "AF Ve SR AAY A
Folr, ol & s AF7F BARCE vhA THAE Zte Vel dd AHAH Ue

o fAsIEo] FPNT Aol BEEE JE 4AL JhAT ok, &) WopH
HH7 AR Fdst ol b AAE THEAY ARE A
o HAIE] WRA HAL ALHE Foi® sEe] YA S0 ofe}, kA
of o3k &g At & & glow, AR AHV e wE W KA AT ol

o)

=

=7kl A=A AATIE I SLE ofvlE olsl

[]
to
[
~N
1y
o
T
il
>
re
-
=
e
{o
4
\'-kl
B
[Ra)
N
o
N
N
ol
o
r>~
a3
|o
fu
o
i
I
2
o
o
ol
o

o oWl Zlgo] =wlel A=, AbedA A, AN Foll AR IholE)
“__l_ ] o

e Th

)
2
I\

7% ofolEl 1 AAE WEst= o] obiieh ol 3|4

l =
A E3E Qe AAA(ZE), ofd AH ARAEI AFS AAA (F)7h $4A
o

o 7



7E wA

T
L

[23 1] 23H 89 v rdrle D vfA e

>
™

1L

;OE

‘o] A (HOW)

o
1

A3 S8 B F5A717) S84 D7)

AT A=

=

O

N
A

7}?

=
-

o] 7} 875

(<))
H

A el s Aol AH-e] N

)=
il

w

bof o

)

A=t

A7} B2t

—

;O,._

Mo

)
B

(29 2] A8d 528 oA’ F53



™

1 g e

=

7 2] 7}

He

A AR

ol
AL

O

ojm

-~
o)

b~
o
1X_.U

Ho

14 dESZ 24, F7h Fa opach 24, Ty

] 3

oS o
= 7|

==
=

et Ee] zejo] o] Fof

Batel

ok Al 278 AM2A

3]

b

be n g

2 A Ag

o]
"

J

51
H

ko

|

vl

3 o]

AF3] v 8}

[2% 3] d7FA =5 A" A



— vl aa Ay B
— @5 vt Wt Y

- 7r
— e AE AA A SRl H-setE Ao
‘?_



]

#o1%)

o AletAll A= F 7FA Zgie] o]

AL 87 Zof AlA= v,

Zb Eoke] AbglH ridiet -8, AR A FaE AX (R

w|

)

=
T

3ol

1.9
<)

Shaping Tomorrow' & %

A g -

al
v

Vi

=2
T

]_

TA
np

o A2etA M= dFAT 7l

IS
il
S

K
M

;o_l

=, A

A

O A 3kA of 4]

Aler

ATZA M A B7|E" A A=)

=

A s}

§_]_,

[2% 5] A% A7 FAE 4



é
(N}
i)
plo
21
~
]
s
(-'\'U
=k
ko
i
EN
.
H

o WA FEHE 2H1&e Ade 20099 LHATAE D 9FH (D) elA A2
Aok AulAT el W BFEFAT SHA JERA AEHoZ P
2 FEoln @ 71E Bobel 380l NhEE 7%

o AH7N% 3¢ 7| wEA

- D) SHYOE T JEel JESA gt AFA

—2) YPHoZ | AFL ASIE d Gol gt ok B BA

- 3) Ao Threl S871ES WE @ 5 ot A

— 1) ZFxAQ 7I€Z AYEF7L A EAsA] we 7E
— 2) AFAAE] FHEF FH B UlE AFY syt & UE
- 3) 7I&AAA sFadrt e 2 29Y-gAY Js

— 4) qI7k

E
=
— 5) Nted o] nigbe] == F3hA BT 7INEe] ARY Ve

[0 =releh se] o] g

o JAAT= AV Ny A A7 EEor, dAVIeSs FHREY] A% A

2A FxollH AFor =403 i
o AHATIH J,

AAATF NS dAT S A7
o Hide| FAHo 2 T8 AAAT ML EASA w5

© OECD Frascati Manualol|A+= AFNEAAE 7| 2-5& Y 37X Z2 257, 7]

O S RO EETE RS

N

o OECD o Z7}o|A] kol
HAEZL TEE % ok A (LEA 9], 2011: 5)

=2 T

NE-QRATebE shiel ooz 2

S

o FH o= 72Tt AHAT

o N EATI} S& Jol gt dFEA g A& e TR0
2EAGFH AL AFZ Ndel AEA FoIslo] BE (Lot ol g, 2016 27)

N3-S #lokgt up o}, 3| 7F o]Hdeo] £ 3}

ol



“

@79

OECD &%
A 7%

Um
X
(4 —_—
= S o o
<B o
Ko w .o 7
H.,r w ay o A w N
0 Jl _ 0 ~
- W K T a J
= A - o oL
z . x_a ™ ol HA_I HT . T
5 T R . DU
= o %A 3’ In e ) o 3
b new P s R
e =5 F i = S
4wl o ] < Ko !
o]
I o Ko n| op o _ i
g = B ol T M- 3 N
W 3 5o B o ot B oo H
> L z 55
= o T oo X =
5 ol o v N X i
Jel 4 R o B - ~ )
o H —_ o . lm_u| . o 17 ])_A| -
i H o I ¥ i o ~
_ . ~ A
ik o =TT L) W = tx
- A 0} =) O# ~o T J.m_;.._ v
= K 3 5 o X0 B 2 o
3 = w X g
Po N . 0 m oln o - = "y
Ko R/.._ N~ O_ ETI .E —~+ N °
w | = gk R g o N
T Y L@ %o 0 KR T T N E
v |2 oy fe ot tr T T QO
—_— K .~ o - XK © T
ik T E e o woa
= og._ I e ol - _ AN
i 9 u EN T A < T T oo K
Ho b —_ HJ % — ﬁ N = W_u X
o o ~ = N of o urooL, = el % Q QA
i © ® G TR I <
2 o T = H 5 TR <R CC
5 o x 2o NN T o @ O
B m 0 N N —_ —_— ll El 5'0 P
o Ul o o R TR % ° o T ~ O~ o’
ol AT._._ X K== ﬂ_rm —~ e 0 oL oh —
N —_ oy o] RO W< No» N i Ma & Lk Mﬁ o = g =
L 30 N o el 1 T E W N E.E X —_ = KH a3 o of X
=) op =] MH = o0 or ARG
_ K — TN o 3/ ] i T L3
£y ﬁ ﬂﬁ._ ~ ‘w_./u A o|J = A & O#E n.__u 4 o = N B! ; =)
o] _ el ) — — 0 —_—
H & - G L T o N o o o N o = o s
p |5 F L FET ¥ ON S aw § o=
o |2z G FERE g% S S
o
z_l PM_,I o H—T \ﬁAIL ~ 01_ 7. ATH_ &E of_ “ AT.E _l_l ﬂA_-_._._ g ~ HT \Mu_l
= B ~ O w O~ —_ T ™ CLRY B R
N nxel ~ I Koy 0o -5 OL C..# J %o
o = B T N oo N w s X9 wox
i S ® Pt e N SO SR
K N ] 0 o ™= ﬁﬂﬂ G T mrnL = = K
o} - K Afp Ho Ny g o]
U. N—
Y o © Mo S
o ° o

- 11 -



m_.”; o W
_§_| J,.H._Ll y]
o W LA
Mpn ° lﬁr nr o JI )
N = 7 I
T T Ko % mﬂﬂ # R A
| 0 ~ -
™ R K - N NI
J+ KE Y Ho o7 i &o X
E._ 2k o L o# —~ oY —_—
= e o Mo o N o =
s ) o K o 3 T 7 7
bo  O° e ® Wo ° = ® x° 2 B N
o o El~y = ~ & N = K o o
mr w — w ™ T T o T — o X = o =
T— s = —_ UT (&N 0/ —_ —_ ol o |
prr L2 R : T T i R
w2 W ¥k O TR 5 o S P pul
T = = — Hr o= B oK e B wjr —_— X
e ST ° c3 o " = (- o° = o i
_ ™M = )
_ 27 P ow g ok o N T < B = o %o o
REw S R R % g Z X 2 %
o W D 9 o o T " = Ay P = us
oo X = ¥ ok — (e o = u S < -
Cal= R [\ o e K g = S Ly T N < K
A oW LETR E zFow (2 T oxw S
A 2T g L K TR poF
2y g D S ¥ T 0k " 5 e ro 2
0 v - 3 :
o ts T L oEE T i 4 5 B 23
oo G ﬂﬁ@@@ % T 8w ) G CEEE
. KO —_— ~ —_ > ok o > M —
= 7 W R il P2z N wgp ~ <
— o] e\ ~ Hlo N mk N o < = o = = X ® ],,_AI
& ¥ o s K - ~ =0 K= © = n —_ R
o P ot o TR ox K — D ™ 7 D T O ol G ~
< K> fo o D 2 mm K o 03 T B NG o &
)Xo —~ o~ —~ . L R K- ~ = — w0
blo T = o R — mm SR i N w5 " i o K ) A o
iy .. —_ —~
= B = & o 5 on o oW iy = TR T w = A X o 2
- _sOd&P,z o) - 1{4_ ~ o AR A ~
TR ™ = L T ox w oA 4 K = = "< o) o <A - 9
T o A R oo g wh I — I G ~ 3 ' P
Y T ooom T i+ B o % ~ "o ° NI o A Fe 5 e
o = O_E 3 @ o - _lr o 3 P»L o _:_I o oo — OT._._ ! .A_.E ~
o 2 o ok K = we oy xoon W B of B2 B S w o oox -
M — 0 —_ . el 7. T ) ~, S
x:}aa@@lﬂmwﬁ%@ g ﬂrﬁmmzoﬂ% LT 5 ®
o | L - = Koo ok 0 o — n = K el
L.u M.# % % M_M - o Ho ﬂ%l K ™ I % o0 B % o ) =0 oo MJ ) nH ol o= N
o N Fowo o = & o L AN N = 5 0F ] o o
= AL - o 3R To ~K I + Jo - v =
= o X 3 - N - { do B - = K- i
| o @ o = KE o NS . po" oo 5 2 KN K w P
2 oa = Y o Afy N ﬁar]rwa._d%ﬁﬂ o o o i
_ S M w VoA i ~ H & ~ B ~ ok v o) e & N K-
= o < e = do o o v n o e = n
~ K o . fo] o p— e Do (- Ll il ! Coln T K eI
o) K BN — T B oo = <~ K g i, oo
_ e I eI ok - <y o S | o W oX
G R y e § o= o &
. N T T N X P o Ak
‘ﬂ' ~X ~ 971_ . __wn_o‘_ WL OL O#E OL . UX —_ O-”
0 © | o B o pi B3 o - o
T NE s ERS @“ s
o Hm T T 2 o K
0| n —_
P T e 2
I ° ~ o
_ | o]

- 12 -



Mo
Mo
Tor

o

2

3k

=

2=

L

| .

] o]

=l

7€+ 23]
] ol A

sk
h
H %

o (=7}
n

L

=

Lol x|, 417

=

o

=

3

bAgl
A3 249l

}

34
jus

i

o] 3}ak7] 43}

7%}

L3943, 2014: 15—16)

o

2agl

153 o]8] R&D £

L.

o
— &HoH2016)= =71A Aol o]57h HWA Har| e A T2 TV

o AAINENAE 7)%A

w

l
o
=o
W

¢

IT_AIO
)AE
ol

~L
R

o
ﬁo
BN

3t

-8

!

o
o =

bA b AbAl 25

S

Q
<)

A

=2

Za A A

T

7‘_’]715,

o

s

e} 2

kil

) 7]¥k7]) < (key enabling technologies)< A&

o

7be kAl sk, H7H7EA

NezAe 2l

}

RSN

°

471 4

[e]

=

o] 8im A

=

SEEEL

3

SN A
5]

Fod

Fell wid A3 A

[}

]

=

- ZA&717
7}, 339 “Enabling Technology”™ A}

o 2009¢ EU

]
‘HO

o

&5k, SR AHAH ThAAE Sl

2012b: 8-9;

©3&S 43 (European Commission,

= (technology building block) 2]
European Commission, 2015: 10)

At
ol

=

(European Commission, 2009:

=
=

7FRA]

=
=

< 7)E 8ol

=13
1o

A A o] a1

L
5}

Nen Ao
o A e}

A4} oA

>

|

H x

~
of

:VO
3T

e

o 20094l EUZF

—_

IR

ol
w
ﬂ_mo
To

o-
&

G

o

oy

o

JJo
i

N
4

wir

3 (European Commission, 2011: 10)

+



o

ol
blo

- 2uEa AnkE A,

o
=]

o)
2R

e
T

oA A" Aew =

o

A&} AFn) o] mfola 2 HA A48 4,

2

S

d

= el of

— Jhe, A7 AR

98 Moz a7

(European Commission, 2011: 10—11).

At Aul 2 Al

o
e

1o 7)ubo] =m, Az

& A
B

|

ol A 2]

=
=

el

2

A

7 E =

‘:U_'

|

7

]

A
=}

o

O

A, ICT, &vld &

2

’

3
<,

i A, Az, 5

- olg AEe

e glond olux A £gHe) AAeE 7)o

ﬁo

A 71, e

|z}

del 4o 7149 A}

=<2

A

U A&l §84 0] 7] (European Commission, 2011: 12)

o

of
o%o
A
e

i.o

X

wr

<A
B

O

~,
_fo

N
hul

— AL
~F - e°
w B°

A AF- A0 2E WA= T4

el o] &

£

KN
o

7|Rb7) g o] Ap2st

A<,

’

A, 2PEAE

d] 7]of(European

she

S
=dEe S5

3] A

A}

al

—_
o

B

j

=

o 17

Commission, 2015: 10—11)

A European strategy for Key Enabling Technologies — A

= “
3=

|

2

9]

3
bridge to growth and jobs

S

o 20129 EU A

2

dolu}, R&DA AEUFHA 4

s
T

Gl



e WA S ARA b ol L AAF Gl BAtstel ABE FAp} o] Foix
st Qe 47

Tol W EUE @47]ubr]go) ol Al AEA 91Ad] glout, ol & Alse sl
A Faois A7 o5
ool BAE FHa7] % Werom WA Sl et FAFHE AReE 4,

=
Agle] FYoln mRH BulE 9lF BEH Aol AA

71Eolle AA7N7)E R&D Aol HHAoRE AAE gle], BEE FHAoR o

AA =
H;}Xl 6‘}3;'255 R&D 2 Aste] A wAlel 2 EU ARtz {F3F4

4—16)

1) EU BAAsde] +43 &3}

2) AUA &3 2 AsRAdS FAE7] s EU 2 39 A Bl e 124

3) £3b4 AL wAs] s BU A4 03] vhel el 2 @eln @44 Anda

A~
&= 9

1 FAD AN AR sEe BFES wAes] 9@ A)E FASne By

pud

of

[] Horizon 20200]|412] d§A17Ht7]<

o

O &= Ass =

O

2014 2] “For a European Industrial Renaissance”o| A= Al 7|Hl7]| &0
1 &3

=
}—.:zi MR estar, AMageds A5, FAA 2 EHe #

5 A abedod ool 41 2] wlFE & (public—private partnerships)= Horizon 20202 3

BEAL SE oo R a2 A

>
ko
>
fu
il
ol
ofr
ol
£
r\j

AT
ol & A™dstr] A Wtz A wiE 2], &M, A4 T2 el A ==
=g Ay
7% olZabe] W EAv|gde] wWeHAe HZTe £x s, EIBLe MOI 7Hs

55 ZAE(European Commission, 2014: 9—10)

=Rei3
1=

Iz
ofr
or
N
Mo,
ol
o
0
jetad
N
rn:
N
)
1o
o

M A 7|Hb7| %ol 3k HAE7F 25 (High—level Expert Group on Key Enabling
Technologies)= }35tA A A5 Al A A F-Au| A2 ASE A Eols ‘F22 A(valley

b |
of death)” &Abo] oA FAle| W3 FR3 FAHCE A



o o]lE FH37] Y&l 1) 7INtAFE 7EE Adsts JIEAT A, 2) VEs AFE =
ZEEY O R Al AFAIA 2 N xd, 3) Xﬂ?‘é‘ Areddg o2 AYakstr] ek A
o Alxe] W gy itolgt= 370 £9 the] E®l(three—pillar bridge model)el| 7|8ks}

— 2) dA7H7|E gLl 2kl (pilot line), Ald&F o 7+3}

—4) 78 FFEdA AdA ~ntE ALt A= (smart specialization strategies) ] 7+ 3t
— 5) A&HIbsetar AAY sle AHE Hl HAA7INIES s A =S At

- 6) 75 olsl#A el F9F A A (trade and investment agreement)o 42 =& ¥ A

= 1) oEAL] AAYE AW A7 Ee] A A8

- 8) A A e wAsy] A3 AAIrIe A" Aol g £

o 53 M2 AR7IEFH Atolu—F2] LR S8 ddviaEe] 4002 S HE
A F4 ko] =isMA, HA7IY e dHiER] 408 FEE 2T 2
27h a9

o o wel AE7E AFS EE TeaFe] AV dHEd FRe AHE A= st
of, o] 7l S ¢As 24T F UEF FIA ALE HATE AL a7

2 (European Commission, 2015: 11:60—72)

[23 6] FA7INrIey S5 A& A7 A% 3744 7%

A& European Commission(2015), p. 11.



4. & 479 F8 ¥4

7b A7)zl gt ol

o Seluete A, vleel 4NF £E54L FHa] sl6) AR & Fust AU 4
Folul, ol % gL FRst YAACE vl A b e slEel W AHA BF
3} %4o] W

o AA7%e] BT deield] BEEE S 4AS A glont, 7% Wold
ARRANAE T BEUIL WA A sef s YA A RS A

L

AeRE Hol® 7% AH So] ofiel, WA

2 5 oolen) YRo} WYL BE Y FAGE A4S o

oh g onlz oldl3)

o AWINE A 4 B4 AFolh AMAE Adatt AN 27HE A
ko) ol

PN
T
dl 87== SA4A 7lE, 223 B Foke S828o

.

ap
X,
o
u
-z
N
N
B.)
il
ot
e
P'L
K
vy
o
=
N
iy
S
[
o
2
olo
of
o
N
ofr
=
N
i
o
2
(3
P'L
rlr
e
4
]
offt
[o
fu

[e]

Tl apelel AT Sdrtn B 5 AL

[Z23 7] A=A A dRAT9 A

o olgf3 TAH ov|E =w t WHs] AdHuEw A7ohd Al A TlzdTe S84
]

AR AR, 7| EAFAF A AR T, BT, 2010



STl Atel Ame] 914l

72

z=

A7 (2010) 00 A

sler o] oju]

K

bl a7

°

) 2o B4

=i
=

sz
=3

A A

E
=

| A

o] o
s

LY

7% A9}

. 7)E 9

o o

el A

o~
=

A Selkete] 97

A
Els

o ©

A

iy

U

|

H} o
3 2]

A7l

3

=0

v

AL
;oo

A 2z el

=
=

29| oyl

A7E

brg, 21

— 3%

Fl 9, 2010) 2 o]l Z o] v}

W

olm

R

4
gl
ﬂ

file]
®
e

TR

<+

7)ol o

A

X

o BE o] 9

TA
N

wjr
)

0
At

ojm

+

x]_.,_

o4& AmebALt 5o 4o

il

T

]

n) o]

g, 2

= -
= ©

SEEEDEEE

=
=

7|EdT

EENOE

3

bloz o2

B
s

7



(<}
A

=

€]

= AAlZ

A

o] ]

| .

e Asdoz AE W Au|se] AL o] 2|7}
SRSk

°

Fo of

°

a

o
yis

23 J5E T

]

=

3

Aol

o

ol

3|

S
R

A

—_
o

el

AL 7t

b

K]

=t

7|2

|

S
v

™

el

73 u] A o
%Lx

Al oT| 2 ol

R

A 5 15712 Aol slou,

bl ‘mde) 7t

°

b

X

HESYaZ B4

il

—_

;OL

A

Iy

o

1__]o

AF2) 7 A

1

=

An

5

O 7l AR 71ad 84 ARl ebA, 771 de] v

2h
-

TA
K}



A77)ee AAA 7% ofolwl 1 AAE WEske Aol okl oW AsHAR a3}
2 Qg AQA(ZE), oW A YFARs AR A4 (Hb $ARew 3

Az FUol% £E Al B FA BHAA ATshel, A% ofolw g ¥ d A
F2 Aol Ug

A7l w2 A, 7IRblezA e FAgel & Jles AAsts AdA 2AA %,
d g FelEES

AAAE AuAe] Ao Ee FRaled Bad
#, o2 slalAE =7 dERow dAdslol & AlalA EAY P

Aglols $ARCR Wast] Ayt HRE Alofol &



=9 A1FA ol%

}

_#o,._

3

~o

%?

II. w]2)A}3]

}

pid

Aol g

=

Run

A A

=T

baoglAlar, o shA el A
ol H

33
BA —

=
o] o

:
ol A7

A -

.

o

2e
Fo), Fezolo] Wl A EASo] vl

7

T

R

)

=

=

=

=
=

I £}3]

gl

k)

B =

i 52
2%, ol

3z

=

°

X

L=

.

Fed

A7} WobA AL =7}

°

o

o] &

adshg ghy
=

=

o] &

L

L

T

o AlA skt FA, =

o I A=
— Zh=el A

1. 78 A

%
g

—_
o

SoH

e EHHEA e es

[e]

=

o Welxm, m&w uel dH

olm
ok

A
ofy

oy
Eo
BT
)
o
I+

o

_IU

B!

o
oo

w5 afed

“Global Trends: Paradox of Progress®} 3F=% A|xFA”

| ¢ dgsted A4

=

7 ks o] v}

lgomg Wreo Furds

°

Global Trends: Paradox of Progress

2t
shipe

e
- 91 —

o)

AT .

Future Horizon 323,
ol

skl 2 et

Q.

[s]

al

o
=

=
2)

2 v)e) Al

:'.L
?_

Sl

g

pi

x] o

AlBkAl .

ZhAd gl mhelr| s A o
& (STEPI

o
3T
ar

2) 2017 wl= NICel| A dff



=
il
A

X
[
lo

>~

MRS WE Ths el Aod Ao o

v A7) AeH(2035W) 7714 B9} 371A] B3 A e

[] 20179 ZENIC RaA7F Aelst 7714 Edll=

1) B8 vhebs 29 A9 e vets 184 ¢
2) AA AAE Wakstn gew, wldez AAYFS AxT el

ct.

3) 7%l AT FHESshE Falo HAL ofrlalw ¢
4) ofoltiofst Gl Qo] WL FAE Boslw gk
5) Andzst A4 B ofelg Az gieh

6) #4 2AA gAo| ubzm gleh,

3

7 7

FHsl, 84 % A% ol#7t FEua gk,

o AAR T ENEE ojUA 45 AFshiikel wet FF 209 Ho] Deby
M= 7k A% FAe AR 2 kA F o BEUE d5E T st
o)

=
W, S0 7k ekl wWal, Ahwrla 4ERA 9

o ol met H, A=, FEAZ A== Al 7HA v AdeleE AR5k, =43 713
845 T4l A7

o A" 37 Alvte] et Hb=A] wiERA Q] AL ofum, A g3} o]gpel whek ofE At

229 8450 EAle] et & 9L

[23 8] 37FA] &84 Alvete 54

Z: 443 (2017) “Global Trends: Paradox of Progress®} dH=+4 X|AFH”, Future Horizon 323



214

A )
bl

|

A 3]

)

b, ol A

°

skt

¢}

a3 9le WhAAStel wiElFe] EHo] 2035WelE A
b wbAAl s £ 2

el kA

b o=t EUS ReFel A

hs

°

11 21<5)
9l

1A
=
=

h=4

X

Alue] 2 (
— A A AAA 2 E3tE o x| 712 o)

— AR 28T} Ao T

T R

& WA A 3}

h=

‘2

]

o
o
o

<

=K

AA e HA

of wh&

o

| wlzh)

1

|

O Ax Ave] L (

Hlo

/xc]- :n%l

=
|

o] 7} 3}

3]
“
}

pud

l

[e]
F

Aol =& =] 9

Z173e) wg)’

L

T

Ao w8 5]

<t

A

|

A

°
Aeg 7}

-
.

Al 7F

T

| .

]_
— 71E AW A st

°

>

=

o

O A" Alvte]e (A2 Ala)
2]



ool gk Wi 3

22

— ol Aol diak elAlol ARl Aa, AA AA A A
- F3 TR NFEd AR £8
— wEe w=) AsiAete]l AUE B AwKs x4, A

— Amds StEYEA NGOS MEHD 39y sy
1

|
N
ol

24, A, 719 5 eld el ey

BHA THA ] WA 2y
- F7h, &7 2370 7k JY 297 RA

2. 22 oA AFH Wt AxHY

IS
R

AFAA FAE AR, A, AN, B, T 5 AF o A%ohE

o A EAES wFAL oldstn FAA Avteled 1A et
Lol TAGT ot ol#E BAHD, FHI A G Do b

2 443 (2017) “Global Trends: Paradox of Progress®} &=+ A|AFH” Future Horizon 323

wA sAe A%

-

oMo g

2ol 4] A4

2

i
o,

g



o @A BANA 7 ENCSE Adalm PFehF Ans ol £9 o] 5u mAIA,

[E 4] A7 Bl Ao FHIAA

5o =3 orl 3413}
@ w1 H =4 - A=F shEuve) AgY

@ A Alve] 2ol A e =4 atA - FHFEAE @A

— %3}, AEs Ao HAEA
©® A& x| =43A - ¥Fs} g A | 25
@ &&A Az =AaA — BHx 7R e 2t

L EC R

® 2gA Auteles] EAz — Abol¥ Yol =A
— F87 A9 53
- FE BeHY

A+8: £A€(2017) “Global Trends: Paradox of Progress®} &-=4% A|x}A”, Future Horizon 323

3EA Artel 2ol £1 8 ohet AR ek £ o

o ME= sEUA HAH

- =9 A% AA, vl=3 EUS| BeFo 7= B3 Tor =2 FY FEA| o] &3
A "depd, 2 diekd 225 2ok

— &, /el o]l §AEAL Sl Fraobalol Al FF 5t AANAHE AL r
A AR FEAGSRE AR Thedel 5

— olze]7}, Tdv] A drjHo g Al AgA spAE FA FalAut, A7)
Z(0DA), L7l eola & $271A ¥4 Z2ad8 s & A= #AE FA&Yot
oFgHE AlA

— olej@ HETe] B H2e A Fast ey GHE vFEUel e oEe



S E o7 7Y

3} A

Sl

W

O A Alte] 2o A 2]

s
T

sEvhy, Ao e Al

e shot Absl k58t A 7L o

& 7 A

ol F&

7 AH

olm] AlAtEglow, Qlwe} g

4o

TN =

—{yl_

—_—

[e]
S

ol &
h=4

P
T

gl 71 g

L
-

o} 7}

o w3t AL Ajde] HA £

)

ol

IS

=
.

oji}bx] o3 ©3]8 7|

LI
T =

A& ste dAte

=
|

3} IT7) %8 4lel

L_]o

K
Ho

Hio

=z oz]] /\Ol-

75

Al ol A 20
E x|z 2 3] tfgh

3|

—

st 417

o
ERe

= Aoz 7|y

O A% A2l oo =azs

SEERRER

g

o]

o A= 20 Foll =

F 3o} 7

o] =
AN

b 253 o A7) A4E D

SR

#F oheh

BH
U

i

__15’__'_3

79

Zej e Supruel 7

o

=
o

e zbe) o)

olm

+
o
R
o~
el
e

0

Tt aAE (AT AE)f A e TA FE 5

_ o]
=



& 9l Fake] delAl =Heh

51
=

=
TFE

ojn
ox

¢+
o

o)

it

)

she} % 5} 7 o]

3N
L

=l

A

%A

|
o}

X

<]

A A

1Ho
Mo

0

D

H

3=

o H

be} ixlobe] A AR ABE A 2w

Z 3]

kil

~ F29

A

t:)‘l_

o

o Awd~e c}s)

< H

4 A 27} 7hA]

o AEF

P A 7] Ee

o
ar

I/K(-)]o]

SRS RES

olm

BARE Ho]

Feb o3

[e)
o

| ot

9

T} &

— olol et 4

Al 7l=

2 A 22} o] 3

iz

elutetel A9, Auel Thoh A

| g

o

TR

Gl

R4 shedAlel chekst

—_—

-

ﬂmo

Ko

o
T

K

el A7l

32
=

18

Az Y EH

)A
B

Helol x|, A NGO, Alwleha = o}

H(}Xg
B =
2407 7|y

|

- X

A 717}

she

}ooly Bog &

A
<k

NEERE:

o g,

3

3

=

3|

%A

]
of

9]

34 Al

T

H ] 9l

H
fus

— =3k F5 o] A A el

|, = 7F 71kAl A 3 A AR F-Am] 2ol gk 34 o] A3 A4, AFs]- A A Ak

— E5
=)

"

o
;OO
0
-
w
ﬂNH

=

— wgtA F9 FHEA 7)Ao FHe

o



o

o

Aol A7

[e]

.

o A F&2 HHH et A

Hol| 7kA] ol21 9l

A AErk ) 7)% 7 2ol

‘1

A
U

oA Aoz AAe )

Aol FEe| FoE gL olold £54

o) Alvhe| 27}

L
=

s
4,
=23
=

A

v,

= 7ol A ATl e Ao Bop AR R o
2]

o

.

5L o
H
ol—

u

1

- TewAe dEdd ArA

oiA 1Al &

A7k~ 2] 60%0l &

=

.

|

S
Tl

AE)F 7 BT FehA ol

1

-

]_
Wslxte] EEOE

2]

F

kil

kg
2o gl fe}

oo]:

ko3
T

olgglom o] e Ao Ty A3 e BAT A

e drjx5es

Aluel e

— 7
t}
- %
H

olm

¢+

—

;.A_.c

ol
;OO
To
"
O
-

AL

W

A Tzl

R

jang
K

o

i

— oluA] S T

B



ZA Wgoer AWE ov =LA

s

3

[Z23 10] SARA <tellA

", Future Horizon 32&

A& £33 (2017) “Global Trends: Paradox of Progress®} gH=7% A|AF4

o HA A2 7} A FAHA] Aol AA S U ES 23]

_rof

g

(Resilience)eo] =7}4

7] wm]e) 2wl

1

IO

Kfo

kel3
o

i 72 5l of

o =
= ©

3

R

zal

- A=A A7IFH ZEA skd ks e 7



A2 =lfell A A3

o
o

o
ﬂmo

Bl

oy
T

Bl

=

~
.é.E

7t

=

e}

2 A2

o)

7h, BaA A A

<)

=

L by A S A

+

<t

3

2

O (23

oy
i)

Jnm.o
el

Ko

o
e

!

BN
ol

]

=2 o
F

I
=

A A n)

7}

o

A7y &

7k 654 o] A A

-

t5o] B (HAE, 2008)

Abei 9o 4

AF A 8 AFCEH)F Aul=(8H)

:[7_

&g Ate] A
28)(30.5%)" % e}

ol AW (2015)0] ¢ s}

— eltet
57}

g WAw (2015 pp6—7)



bof oz

°

¥

eA4AeR Fast] Al

]

A HE

]

R

20174 3

-

|-

77 1541 —6441)

5004d7F A2 50%7}

(2% 12] d=8 EAo} + HEI € A ol4 HF(2015,2015,2016)

A8 EAA FUVEAEY. httpt//kosis.kr AE: EAA F7HEALE, http//kosis.kr
0] 441 (2017:29~46, p33)

Az vIAR(2015: pp6—7)

=.
T

T
—_
fi%e}
Y
R
o <
S
N
N
e X
— <k
XK o
W =
o
H e
o
jant
L)
~o
— N
o)
X0 o
TR
TR
LGN
[l
il
ol ®™
oW

_
1o

| E4b&o] 19 W
o)
=

HA
o
=

I3}
H

— FAdA4 9
L



fru
=
r>~
o
ol
e
ne
N
>
N
=
N
~N
o
2
o
-l
™
>
-l
2
ofo
~N
2
=2
=2
ol
ok,
=
2
=
2,

|
|
L"
At
)
fr
rO
rlo
)
:N—'L
fr
rO
=2
=
o
&
oz
o
o
ol
ol
)
5
Sh
o
He
o
o
o
=2
=
ol
)
S~
>
ol
k)
Ra)
clo,
o
©
O

[E 5] AEREAF BE AR A

T2 MEdA | ASAR | 9%A% | 4488 A% | 289844
2005 46.7 29 65.8 57.8 62.3
2006 38 19.8 57.1 49.7 53.6
2007 34.1 135 55.5 47.2 52
2008 32 10.3 54.3 45.6 49.9
2009 30.3 9 51.1 44.3 47.7
2010 28.9 8.2 49.2 42.5 45.9
2011 27.6 7.3 47.2 41.4 43.2
2012 26 6.6 43.9 40.3 39.6
2013 24.8 6.4 40 37.4 38.4
2014 23.4 5.7 35.9 36.5 36.6

AE: o4 2](2016) HBASIAF AP E B FAUY AL BARKEA BATO LA oo, AL5F, FrdES FUCL(p3 H2) A

olg
(The Survey on the digital divide index & Status(National Information Society Agency, 2005 ~ 2014))
FARAAASE QUTR] A0 $EE 10022 1R o, DU} BuLolAE 7 Yush 5o Axfoln], HE e AAUFE FuAA)

NdE e ol

o
>
s

i
o
(o
(ol
An)
0
<
Y
ul
R
=
>
)
L
[
o|r
o
~
>
ot
2,
By
ko
u
o
23
i
A=)
off
>
=2
o
2

o Ak Fx l= e}t
— uy Ao FelfEFAle], 1 FsH wE 7 Au], FAEY FEol A BEEE 5
R AA A (Universal Design)E &3+ A&7 7|14 HQ (33, 2014)



=t
} ol7hakele) SR = 2010 72 6,0889] fellA] 20209 16X 1,917 A= F7}

3

i

=

o7}

.
T2

O

- 297

gt
)

blo

Y

ol (15~644) 7}

=
(e}

o 2017dL A7}

Ao}

- 53] 3-400) FY A4 FIH A %A

2 A2 (LGERI 2016)

o]

—_—

L]
™
s

ﬁo
I
<
N

—_—

7159

%

[Z2¥% 13] A}

oo

o

2

A2 LGAAATL(2016), pl3 EAH F A

SKe)
<

ol 4] Q1T

- @

2]

o A Ak

Klo
o
v
—t

;Ot
<M

™
T
mo
TAE



bl 48]

°

7}

=

AeRo g %

-

| .

— by A 3R}

~
Ko

Aol A e A L

=

-

\/
7o
i)
)
S| C|lo|lo|lo|wv|~]|o|x|o|gs
LIV |L| LS |S| || S| G
S| N | N[N =~
-
N—
.
7o
—_
)A
W
fros 3 RH
o w = o |
o TR | o — | =
o = —_ 7X
N iaﬂx ~ |,
o <
B
M{_'H_ ™ >~ | oo o

— A5e] oJul7h o8 A

Az AH(2016) p2

o
e
ojn

@

A
2| 232 2015)

A

o] Ajatalo] 2010 124S o]

2013)

T,

=]

=

g (225 A

o
=

I8

A
gul

-

el S7HAH

2013~20177}%

kR

oy
A
=3
Y
"

ba o5

AEE EUEHES

i

b Abgrol &

pul

AR

Aol ARE 918147} ofule}

- g

2016)

Ko

K



]
X
o
ﬁo
o

Plo
4

2l

|

of & o

=
(8]

i
| olE

>

=
-

- ZE2Hs} 4

}

fEs

bast 37

pud

184 (HF), Al

[e]
R8s

e

3

w2 AE7Hs Al o

‘—‘] b
Al
)

i
CERNESEY

b

R

°

]

$

=
[e]

[e]

[Z2" 14] 20159 % A E93)

bed,

°

= 2}
sla F4 57t

AR (2016) 2015 F2H AFPA 58 R4, p30
oA %

=

l

ZF

— 23~ (LOHAS, Lifestyles Of Health And Sustainability )2} 2 w]z 48] 7|4

]

K

—_—

R
—_

o o=l RAL, olFqA,

T, 2015)



A

Felx, 2011
e}

°

7

=

[¢)

Eat

gEo| gol el of7] 7}

‘o] 2010 7HA] i

=

=
F2Fo] 3
ot

<

S
pis

_]

44 5

4s

7 abtA b

(unknown risk)
7

3|

©
=4

A
R

]

F

[e]

o} o
16

=

H

bl 7}
— A Tho) AR A A 1]

°

RE

=
=

of sk A}

— Ao =-o] AR} QA ] ¥ e

o 2011 757 A Al & ol
— 2006

o 7 sh -3

{Jo 9 ™ uj 4r o
=0 1 o by Ma gx
0 wm‘o m_._ _EE x? ﬁo
. 3 T 7 3
—_ O O#E —_— —_— Ot
N © ° o] A

o~ e F — R
R ~ ﬂ,mo _,_._u M L
o] o olo X W n
~ 3 # =3 oW

< Gy el o
Mo K ot i
= N blo by ge e’ el
SN Ay
< x_o i _Iﬂ_.vﬂ ll 01_ v ~
< y Wo o o] = o == ~ Hol,“__
‘ﬂm o ‘HI <0 — 50 M_” T.c X—O K
= 4 m X = o M —
° hn H < Ry XK w”.
Mo ® P T oy
N = ﬂ_w o ol _ m.x ﬂﬂ ot
Ko o W - Ty o

K = Ko
&o To X _I_I ) W o= T @.F Mﬂ.l_ WT.C H owﬂ
L o o = R -
<o g il N o - X
— — EV —~ o — OT ~ )

o)

KP oF % ﬁi o x ﬂo o 1; Jom _xTv
e - = s Y Ce T~
L.ﬂ e — o) O‘.* —_— H _UT
o _ c._o e = LS ) < wr = N
e d e s B LK

o X oﬂ E: o o o o o
s i T
S | TR TR

] T = W = ° i = Ko M

1.!L o 0 o O‘.# OE .fl

O_E ~ T o ™o % _/__l E.E
~5 (>IN o 1 B E.E ﬂl -
~ —~ 0 TR
Ay e — R = TR ~ L
1o° ﬁ N R -~ E < E.E 01_ o I %
S TSI R e PE
Mﬂo :.L % ﬂ._.{l ]Ml now _zwc Uu* m.x ,.LO m.n_u \_ﬂo_,vL WD.H M.MH

' —_ p— 0
NRSW opow T oW B g &k
R I e oo BN
G- R T A T T S T s S ¥
W 1X| = o " — S HT T
e N BT . X NG i

o & o7 & =T T oo m Mo & =
i TR = S~ N LR of m T o B
R A m o & %8 X 7 u% m O Ko o =
_ _ _ _ _ _ _

o) o)
[]

= O

— [oTe X



[0 =dZ24k2] 7Wde] o+

o Qe £F4 )9l AlATeld AHEIEUS] J1%H Swow tEHE w s AL
24 29743 AF

L

o AAZFAELH(WEF)lA 2012 H3 =2 5 ol|F vjd F9 b7 o g tffx

o)l o
BRI E=

— WEFell 4 2012d 229 IT 2|2E, o4 d5d 242448 va3t 22 S4=2 7}

il E o
%)
=

- @O At A7 = AE] (Always on), @ AAIA AL 7H5A (Readily accessible), @ 7171 219]
285 8EE Holyd:s AW EQ (Information rich), @ A3 224 (Interactive) & AFES

O =289 7eH A%

o Z2AZAx3 e 71E&A 7]E<¢ A}E<eE Yl (Internet of Things, [0T) A|&e] x| &= A&
o] o At=El(o]E o] 2| 2016)

— IHSel mzw AHEelelyl A1 20159 154719 tiufo] 27} Abg5& ZolA 20254
75497 St o7 vtz

v

AL

[28 15] AFEAEY A3 A=

Ak Roundup of Internet of Things Forecast and Market Estimates, IHS Markit(2016: 5), KISDI(2016:23)¢ll4] A Q14

3) &7 2}3) (Hyper—connected Society) & “@o] A7} 3}87)< o A1 Ro| wet ICTE vlelo & 2k A& T &4
2, ol E £33 RE Aol YEYIRZ AR A3)"E on|d(Hwd 9, 2016)



- 7FEY Abs ARERIEY AlEI AvARE FEE = AA AAA BIPEA7E 129,000
g o]F ZoE HAvgt

— A AA AT L] AEJEY FUAF A2 S mE U AR AR FEE
20159 3% 3,000 el A 2020 17% 1,0009 ¢ #Fo7 A o7 wel(Ha) ]
2016; o5 2016, p,24 L)

o AtEdEYl g <l FA= = deolefe] AR RN o]y IH 44 )

— 72, o] 282 MR FYUFS o] &dte] o] &AES] A Y B AHE YHFoR F

— A AFE 1909 HAF B dolE okS 20104 dA] 1287]7F vlo] E(GB)el A 1308 2t
Ho|E(TR)E F5& 7o o & (HFA, 2014; ol&ed 9] 2016, p,28°4 L)

o "l do]E (Big data)At

mi
T
)
N

Gk

o2
I
Lo
X
o)
e
=
o
i
Lo

—lgolo]lHE 7|Ee W W A A RE 7eEk 4 gle
X

— Ak QlEdlell A A" dlol #RE of2t SNS S22 FAlE HelHE 4 248

Fod

ol«

— 297 7E Foke 717] AA Kt 71717} bk HolHE A6 el ¥ F e F
Aol B2 7HAE Fod ¢ A (AL, &0l 2014)

— IDC(International Data Corporation)< 2014 165% 5,0008F @22 AAA Hld o]
AlZF SR 2018\l = 4159 HEjo] o2 =, AHA AFFE 26.4%F LI R
of| &, o]= AA IT A1 AAE2] 68l Esl= 5 (IDC 2014; o] & 2], 2015, p.33°]
A A lE)

[23 16] S =4 Hdlely A A=

(2910 of =)

Az vl R L2 E g o] P A 4:(2015); KISDI(2016) p.37, 2% 2-3 A&



o ZAAAIE THste MER 7

<9 SAI WA
— ol 7tat 1A 7] AA I AHEFA HAHE A7 o E% (Gartner 2014; o] 593 2] 2015¢]
A 2l g)
[ 7] 2AEA3] TS A% 7]
T IT71%& =99
) IoT RE AEA7HA] MEHIE FHole dEHTL WEHT
A7)
Hld o] 717] 7 mE 7)7)e A Algez e FA
M2M 717] 7+ mE 7]7) A Algre g e FA4l
A 7lEs ol gdlA AME HAst AL, Alolstee A U
WoT .
7%
Zarec Az A, ~Eeg|x], SW % IT AFdS 28] ele S 53
ine = = b Au| A FJE| R o] &5l= WA
o2& tlnfo]x Al Aol Habslo]l 71578 S 3 F Q= BE tufolA
AbgRke] o], AAAE, A Aol F& EAsle] Aol
gkl A A5FH 5|
ARG 715 A5 Fallste Ve
AE: gvled-AA-2(2013)5 Qokgk KISDI(2015) <32-2> Ajelg
(] dlo|e] €-&2] gy
o Fadoly Ag E
— ofde] dolHE Muts] wwl FHodeol el FFdoly &8 A FH 2 AL
— dlo]ge] 7IHkE & W AMds =4 (FAFATE, 2017)
O O ALHE A A LA ~H]
— dolHE %, =43 deleHwlo]~E Fdl AFSAA Hod FE AF
— o g foko] YAYA AR A FA A (CDSS) o] 24518 oMb AL gAbe] of HRE
AFste 59 dAs g (5, 2016)
- Z&A9 &Y F FIE 98 Wdlolg 7 2 F o)A} A LA 28 Ak =
(2€#, 2017)
o} 7)heh $-of
O 244x}3]9] Tej= a85< AES 77 & Aoz 7|+
o AulE AMu|AE 53 v]E A7
— YAES YrE IdHF2o 2 A-Y]'E W Yhle] So7tE ¥ ES 20 B
— E2FolAs F7|- AN dlzl o] EF Al A" AAE B SEe] 20060l A 2012
MR ZZ 6@ 7 Aul A wiE v Fo] 10% A 50%E Asstela, edgdolelE o] 3.9%¢° A
11.1% % Z7}+3



— Aol FESE Auls 53 o] AFL ANST FEeE dlol =& wlgo] B

O =d2At3] 7)ol wiefgh A

o AtEddHUE Ao WAstE dolHl i Heet olel w@ w2l Al

— A HUE ARERE e 24 A ole] AAbste W HelEE o] ARE AT 22

— dlelg oo E43} &85 §3

=7
==
i)
i
A
)
N
ot
i
o
N
ol
N
N
30
i)
rr
)
o
o
)
=
z
fE
R}

F A WA s oo ® ohlet soz el A |3E ‘oln] 7] geiA gl £EFo| %
712l Aelehs $el7h e ol
SELRERES
— weleleE Fa A8l BAE A5k el JRE FAskE el S whabel o)
A JuE £ %
AQle BGshe Antol b5 oleld JuE o] Gt AL

717t o] & ofelm oz ol et A BAUL A% el buel 7ol WA,

7)
S (o]z 9 ¢ 2015, p.109—110)

o o]z 9(2015)= xS HESF] AbEAdEH Y] B8ie whE 2dZ AR A3

B3 o5 A



O A el 97

ArBE FAGE o8] 8459 dHolg 4nl7t HUHs A

— HAE 717], ey Ay F& Aibsta wdstr] HaiAe A8 E AT 227

o =4

— IT Hok= oju] AAAAHCZ F 7%2] A
AA Qe Eel o] 202074 AA| eu] 3u)7

o ) FHalel oA wro EA

— A arelel Fol tlal 2 7o) SelEle bl @xle o uA A

A ek WE A
Zebd 22489 B T vEol

Z7ke & el ol

o} 7 37 Ao A “Clicking Clean” X114 & E&l IT A2 dl oAl

— oju] Z1#y| A~
Ao gk ¢ E A7lsty AdS(EE 2015.6.3.0 23| A 2017)

Elo| A 4u] ==
[Z28 17] IT 449 F8 AHAn] Hof

A& 298] ~(2017)



4, T A3}t

147 EAISket 21 Pt vl ES) =9k 4E ol

X

]

x| &8

==
=

ol 4 e A ] A&l A vt H w2 qhHa vEga T

snte AJE] A4 A

3

33

2016)

@ﬁ

7h, 2014)

3

3

o7 € 7]

[

=31}

=Y

— AR A

Artel 71E 7)o

Els

#9857k o

)
=

of whg 4|

~ QIEHE ofo] B, Ao AbE| 4]

’

et dAke] 2HFo] 7

<|

=
[e]

s
T8

g

Al e T

belebs 715 Au] om0

S

L B N s

o 7ldie $-2

57.6% 7} A

KN
|,

AZEANT 25 o] ke
AAAF 2017)

—
=

=
o



S/E A2 ANT

[2¥ 18] =74

=1

, &

Ry 2017(D;

Ak,

T G 5EAAATL(2017)

v E04—-2017, p31

A

5

, A203]

|
B
o
K
s

—_—

oK

o
e

Aol S

=
o

7}

&
A=

st} 9]

oF

1

_§O

~0

=

|

v S 7}

—_—

m
)
1._n.v_- 0
o

=7} 7]k A4

A =
2 ©

e A4, Ths A

Abs

S|
=,

AE A

’

— oA 5 A4

€

Ko

Ho

Ho

Ko

BR

o]
ﬂo
ﬂ_

A el AzE-A 2] 7] e Rt

N2 5k7] of e

o]

o



A3 ol A 7]=/7 /A

Folesk <

k)
i

7|l o

1<,

7

=
2=

o

1]l
e

i
A

bR AT

3]

fefehed o]

bl

2] 2015)

(7159

3

sferhelel W

ol
H

bt

ofo

o[
K

~-
B
K
3

1

_IU
)

%

o]
HH

b7 eb At

his

o o3

o~
=

bobel Hoprh ofd A7) EEH 1

S37)EE A9 7|
[¢)

o

R

)
=

7€

3|

S
U 7&

ps

)5

=

o

L]
o

olm

B!

—_—

)
-
K

0§

o

hin

]

;O.._
o)
A

e

)
o
i

o

1o
=]

o

L3 A

}ed 2015)

4=
=

¢}

1 2]
A=

2

Fo] Agd FA7E A
= 7h 7] o] 4 E] B.(National Nanotechnology Initiative,

47} 7} Y Blo] @ 7|49l (o]

A
WA A

}
s

k9
A=

]

e

EERE]

e
T

10

1y

4

b

°
1l

2001
A

2], 2016)

u] ol

NNTI) of] A1

}

a4
1

O v nlele 71& 54 5o 73k

o Hi 7l o



— Sl E Al 23 Yer|e5 e a4 £3E S vl 7E 7t o
A2 TS AT FAE Fdsr] AlAssS
— A37] 7S AAE(2011-2020)4 AF §47] 9l A3 Lok tha3 2+
Uizt saeak Al g ® AlE, e e Add AR LA Ui, A58 v A
BAl &
o Yx7lE7Rk AlF H Au]zef gk 7]
— AW A8 oA AR T4 2 AW duP oz A ad o] sfeirlg)oe] Wlsle vt 1
g9og Ur|Es ol §ste] Ak 4 &A Hes Nl

G5t AFHH e 37 59
|—hufol oAl Aol 27t F7bE

2016771 2013; +413] 2016; 743t &71F 2014)

oz A (ATATA s T

—_&4
to
)
¢t
N

N

AL vxefegderle, e Adadsel 7l ol o
Pl e =2 A (A3 715, 2014; BioIN 30| A])

(£ 8] vhuol 244 A% 2%

T& 20179 2018y 20194 20204 20214
A A A7 34 46 62 81 106
=] A A 3,901 5,321 7,101 9,339 12,144

F1) o9l of 28, o A
F2) 8 11509/22] A&
A7 F4d3] 2016

O] Wldlo]ee} e 7)< $3h] s 34 =

| SR dAH el EobAA =

— 4T Zo|= ARH(2014) )% Yulold WA 5ol Hal FE FF TR A

Hiako 7 A Astel2(Lloyd's Resister Foundation &3 o] &)

o MulolE et Yier]Ee £ A

>
2

A H=
L

- Tl F7h A 7L FE st Wit elH &3 28 Alvur fEE =

5 ofol i o] Fobxm 9l

o WelolHE Fat isle WA b
dlol & 4ol

— oy B4 wEg o o}

b

— b A S A Al E D gl A 714e] EYo o) BAshE B o HolHE ¥
Aol ool B kel dlolHE UAZeR RAsR st AL THAE FEohe
) Q5r871AT How ity

1 w2 dlol AR} mbE dlo]e s8ko] 7hgste] A= AU A



[J NBIC 3ol ALY

%3}

|
£
b
~N
pﬁ)
)
f
~N
>
o|
1o
o
Avh
o
N
>
o
oz
ol
g
il
A
ol
rlr
o
o
)
=2
2
ofo
Al
2
oz

— e 2o g £afe] bl AT AAANE FRE BAFoRA FAA A, 23] L o

A

2 A (self—assembly), A7} A (Self—healing), AL 53 7o) F714 9

EAE 71A7]E0] EAbshr] A A

o
IT

~ upo] 2 o] o} (biologica): 38HA] dubAlo] ofyl AEA| B 1 fFARAL o] &aj L)
#7

o
A £ 7% 5 ABTEE $eale] AET FES TR ABEA AA
(

Al F o ekE ok A &3] #], 2017. 06)
=

’

o~

o1} ok7te) A xu|Lo| ol Ay

)

oz Al

o Zzlutele 7z Halel =gk w7 8
— AAA A A B 1990 o] F FAAE el slov, AT FES] FUHE AoR He
A Aol Mo Ak e 87

[23 19] AAA &3 A v&

-

A

H(2017)

b}
2
it
Hd
o~
it

4) Rathenau Institute, NBIC Convergence



_ET

W

—

~
Ko

)

K

— J1E Aol vk | AEAE

T

H

Af =

S
pill

4

o
I

}

A

Aol tigh A7t Zhskg el mhet 7)E

a

R

3

]

7] %% (DNA marker—assisted breeding) ¥WAl, £A A+ 7}9)

9]

iz

ar

o MEF 18 Hfole J|&
— DNA

A

%l (genome editing) 7]

£
=, WH 2ot wlol# & S

Hfol e Az 1 5 A

I, 2013

55514 7]

3

- 71&9]

of thah A7}

=
o

-
.

}

o

vl A

= =
2=

;%L

K

_
1o

ap

o] 2]

e

—~_

i+
o

L

A7z Ao IFa

b2l

~

A

K

S

QA

PR, &S

o
jul

& Aju) 28} 77}

ol

of Be 2hy

olm

R

&

o

8

].

8= xo|7] 28l

33

FA 7| ol A 5

¢+

o

=
_ﬁﬂ
e

2016)

o
o,

A

], 2016; ®}Ef

2,083 &€& I

=

o

o]

o]
H

FEE 3,353 @ Z Addn] 4%

1o
=]

o
S wof 2EbEq) Zlgle] A4 HTHel 239 2ot Fabd

13

24

(

-
Rus

fe13
o

Z} A

=
=

62%

I AZH(54 2e]) Toz of7=E= $144t

&

A E T
— 3%, AN A (12740 =), A Ae) (5890 ), 9149 ARH(166 =), WAt

— 20154 x|+



rigl

o5

— vl=E 201569 §-F VIRl i SoHA HSEiAlE 2EET) 2 =Ee] U3
A A E

r=7}9-F 7] A4 2k (National Space Weather Strategy); , =H7F-F714

(National Space Weather Action Plan);, = ®3x3H

[Z23 20] A AlA +F4tE £opE F2

Z A State of the Satellite Industry Report, 2016; h=1&t3-9-FdF—3t=9-F7|&x &3], 2016014 2l

(o3

el ®e)(Boeing), ollel¥] A (Airbus), Z3|= n}El
(Lockeheed martin) So| +F4oZ 214 99S Fdsty A

o =Wl +F/WY R&D FA AR (o]Aw 2] 2016)

— A R&D FA F4L2 93 22.29 04 154 & 50859 ¢ FRE 2297 FUlelgl e
™, 15 &2} AFF R&De 4] 2.7% i}Xl(oleUJ 9], 2016, p.9)

- @3 % WA Eokel F8 7

O 712 Ak 2 o|MA) 7eatke] A7 &3 WA
[E 9] 2015 NASA 7| 2= - 147 7|€9 9
TA1 Launch Propulsion system
TA2 In—space propulsion technology
TA3 Space power and energy storage
TA4 Robotics and autonomous system
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TA6 Human health, life support, and habitation system
TA7 Human exploration destination systems
TAS8 Science instruments, observatories, and sensor system
TA9 Entry, descent, and landing systems
TA10 Nanotechnology
TA11 Modeling, simulation, information technology, and processing
TA12 Materials, structures, mechanical systems, and manufacturing
TA13 Ground and launch system
TA14 Thermal management sustem
TA15 Aeronautics
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13} Hof 7|9= HEHT W

o 53] oA FAIEHE Y= FE Ao R ol aFRI FHo] MEYIY EF

o ZHNE 1 FaMo] =& Fg It Falog Y EYT YA

— AA|H 2 Z data, access, health, population, life 5 5712] F8 7|H =5 Ao 2 Y EY TV} A 5|0
glom HILA O Z care, brain, assessment 7] =2 FERIEI} =5

— & 3362379 @3 % data 61117, access 43857, health 32647, population 225274,
life 177174

(23 32] 23 #AH VEHT Y



[ F8 719=4 dEY= 33

1) data ¥ access 7]H =

o mHAe] AT G B oF 97 dolEH FaA A4

E35] access 7]H=2] - data 7|

=sh WS WA 4SS Fal DA B2 A dolel] 7k A7 Bege FHe)
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— I3k data 9% 7]9)=F brain, biotechnology, care So] A==t 3%
|

A e
A, vlel 7], Alof H- An]2Tt dlo|g|7|Rke] Au| sz T ¢ SlaE Avdsha 9l

712 A
chal gk

— care< assessment 7|9 =7} AA3E| o] gl=d|, 53] assessment®] 73 HAZA7 B o7} oA
%o ¢lg-(alzheimer, dementia, depression). ©|& &l A, -5 5 BA AL 4 o= 23t

Grhel FA3 T Fol GlofH] A B Wk ohjel Al ek B Fo4 Hud

-8 AR IS e, G2 Belsled Al 7155 B i) B ool A

HAA A gl ok Frod 2 AEA 3AE S5 A= 9)S(income, communication)

— data: care 13597, biotechnology 6497, brain 4697, infrastructure 1197
— access: aid 5667, transport 1077, job 8471, income 8171, home 5271, communication 2371

— care, assessment: depression 8271, dementia 657, longevity 237, alzheimer 1371

2) health 7]191=

[HE7t =2 707 s =d, YEHZ w4 23} AW

|
=2
ot
ol
fo
=)
rﬂl
ofr
ol
£
™
i
i)
i

0.
rﬂi
\{|

9% B 719 =l FERleet S| = e

— health®} ##E F8 AIA7H =2 A (disease), A7t (healthcare), 2]E (medicine), +%

(exercise) 7} A A5

u\ﬂ



— A3} AH e 4= Zek(diagnosis), 21 A (reliability) So| AAEgE=d], 5] YeEA 7)Y E7}

A Al ek (nanomaterial) Yie7]&o]| of7|& 4= Q= E A Aro ojjgh

[e]

7 Al

— 9]Z(medicine)®} THs| A= A177]% (neurotechnology), #2](management) So| A7rae]

(healthcare) &34+ resilience, hospital, monitoring, nutrition 5°] &A%

sease 18147, healthcare 89271, medicine 3917, exercise 3337, diagnosis 42571, hospital 210

71, management 8471, monitoring 5971, nutrition 557, resilience 3971, nanomaterial 167,
neurotechnology 1471, reliability 1171

3) Population 7|$ =
o n#stZ 9l olFEA o] A7
— a3tz eldl] 7|2 4 U= AT57F S HAAZTUTF Has) Iz

— QA7) $7]1(risk)&F B2 A (uncertainty ) 8] SHZ QA= 9)

- 3, AFEAL HAY AL 2 AFEA} olFAH L Y-S BAL

o F& A3 Y=

— risk 19157, pension 2557, resource 2187, recovery 14671, uncertainty 6871, tax 3971

4) Life 7191=

o mYA 49 AE =Y Uk 713 3o Bay
— Ak dst BAske] TS Anle F4ol AT oS

— oo} wste] LR ALe] o] A ™ 719 = (mobility, vehicle)E 2H1E

SIFE Aulx A ol Akl glol 2Bk, 53 55 AIME S8l S5k AN 2
A A

— ), TR sl slold AARE el 718 S, A AR RASA Tl Blak Qe 2 Afo]

— service 36271, work 21471, opportunity 2007, lifestyle 1937, quality 1167, habit 1107, sensor

8871, vehicle 564, well being 437, mobility 4574, lifecycle 287



of 7|9l WEL T W
A3}, ofef e} o] 1,53171

A% %
o 53] o4 FAEUW NASE POoE MEYT Y& 5T
#d HEH2E B4

S=9} 47677709 Havt A}
care, health, disease,

o FHME W FAAel B F8 JY=E

food, monitoring, diagnosis s°| A A%

= Z3}H, access,

— AR A Z care, assessment, disease, healthcare, health, nutrition S 2]
U ENZE Adstar orom, o|e]ol] Zhedrdol tigh BujEe|s], Al e thet Az} A 57} v ES]

& gAsk A=
EA1E3 A9 719 == food 57054, access 454774, health 3513

— Z 4767771 Ha &
7, individual 19407, disease 19187, care 138871, assessment 10427, healthcare 995

4l
[ 33] A7} #H VY= 9



O Fa 7)5i= vesla 43

1) health, care, access 7| =
o olmAnl e W WY

— healths $A1°2 UESFE s A F3(ifestyle)oll w2 7l (individual) Bt 2] 5]

Eagp ot

— o)} HeAsled A2lel ookt AEAbA WARA VEHI} ARSI T 9

— 3}l mE F&5 U EAM|A fHIA o] T8 AAlEle] 9lom, AL} Tl Eo] F kSl
5).

— olo} te], B ul o] 2ol i AR HoVE A R Hoje) A Bu x

= R

— life 191874, lifestyle 2077, lifecycle 307, individual 19407, nutrition 5737 food 57057,

malnutrition 2037, undernutrition 317
— health 35137, healthcare 9957, disease 191871, exposure 2257, hazard 3237,

— care 13887, aging 4597, accessibility 7371, assessment 10427, evaluation 15571, credibility
17174, disability 1797, aid 5737

2) monitoring 7|4 =

— Hodudo) 3t T2 E(public health)2] 3] (resilience) =

— infection 1707, pathogen 1767, epidemic 1167, pandemic 1117, contagion 1574

— monitoring 45371, prediction 1777, threat 2577, security 5857, safety 67671, outbreak 547,
spread 12871, virus 7471



3) genome, medicine, diagnosis 7]$ =

o fAA WA AWIRIEE £ %

pEs

)

Aleps

-
3

LT AP, FAA 1S B ARI|E FAAS) LherlE §US BE

o
=
o1& 5 A B o7 2 Aepite] AT e

— AWAR 53], ol tid A "ol sloiA Aol gr]Ee] ko] F8 Ad JIHER AAEAL $e
%

oo 8 A o] AAEL U=

LS.

<
— S, upo] 97|l THEH ThoFEt ol 77k A Sl u, Hho 991, bH F HHE WAL A el
A b oblef vlol 2, Mol 2RI 5 AAe A7) elsln slesl, 5 vlol2 ]
%o) Wee] w2 wlole.gele dja HEAA AF

o #2 A% Y=

— genome 5277, genomics 357, CRISPR 16574, sequencing 3974, drug 35574, pharmacy 2074,

medicine 45571, microbiome 1271, nanotechnology, NT 8471, bionano 1271, bioethics 5271

— cancer 52271, DNA 2487, brain 5127, neurotechnology 8971, neuroprosthetic 1971, neurosurgery

1874, neuroradiology 874, accuracy 1227

— biosecurity 15471, biobrick 9771, biosafety 887, biohazard 2771, bio—printing 807, biosensor
334, biocontrol 317 biomarker 1071 bio 80774 BT 7267

[ z2dZ/z=A1s4k8] ¥4 7)19= JEAI )
o 53] o] & FAIEHT J|AEE o r UENT e =& A3}, ofg e}k o] 1,714

=1 PRl MEY 7 2d4/2A 5413 dH VEHIE A
o ZMIE gl FAAo] =& F 9 J|Y =S FA S data, access, information, individual,
infrastructure, cyber, Al 52| A7 =5 FAo7 YWEYT A

— AA|H S Z data, access, computer/algorithm, information/crisis/network, infrastructure,
cyber 5 67} HAUI|S=F FAHCE UES T A

— & 6445149 33 % data 68787, access 46147, information 38357, cyber 338574,
Al 29997, infrastructure 291674



[2¥ 34] 2AF/ZAFAE] #HE VEYIH

O 78 719=8 98

1) data 7]9=
o E2QAA/EA T3] ANA HolE e FoA

AR/ ZEZA 53] M EY T S data 7|HES SAI 07 FAE|o] glo] Hlo|E e F8
X

¥s| =
A= 2 9)S-S sheler 4~ g9lom E3| 8 719 =2l access, information, network S-¢1|

— 53|, vlelEle] -5 n]AF dlolefe] FiE]l SR vl £ el SlofA Hatdo] S7HE|AL sled

= - -
ool thgh &A1 A i Ha o] AEL dF

— ob&2] 2AH/ZA AR A HlolEl= A1 " niAIE e SlojA I FRAo] FUFEAL Slee F
3k dloje|el Iste] - okaste shu|, TSt el Fade] AAEA s

o F8 A3 Y=

— data 687871, complexity 8787, market 5677, marketing 297, cryptocurrency 1197, ICT

73471



2) access 7|9 =
— e glole] W AMoel| thak ATA Bul ohg} Ql7te] HES HoEl= 7|4 B o]EA
Au| A AL 5 BE AT A A4

— o]} Esle] connectivity, [oT, smart w9t olz} wearable, vehicle, enhancement,
neurotechnology, inferface, biocomputer, automation, battery So] Q3 7|92 =&

o F9 A 7Y =

— access 46147, connectivity 80774, IoT 114871, smart 3707, wearable 477, vehicle 21874,

enhancement 671, neurotechnology 117, inferface 3197, biocomputer 177, automation 259974,

battery 72871

3) computer/algorithm 7]$]=

— 2R/ EAFA oA BAE g2 vlo]EE F ol Alela, 4

=, olell Hagk AR =77 HFHE e

_1\°1'
SL
=
2
o>
f
i
>
o
fo
-
)

— ol=2] A5E &= dloly] AE Bl wmkE AXLE Ag vIEA T l=Zete] ik T8 Ao AxEle

dl, olell 5G, LiFi 2] 7|9= =&

3

1=

ke
i

Hslod Q17F ¥ —7 A7 AAeAES S743A(AR), M3 A(VR), deep mind, alphago, digital
tranformation 52 7|$= A4

o F& A3 Y=

— computer 11617, computing 8187, algorithm 8457, language 4271, cloud 9887, deep
learning 4871, 5G 1867, LiFi 137, AR 3467, VR 8674, deep mind 607,

alphago 5871, digital transformation 157, brain—machine 1871

4) information/crisis/network 7|$=
o t}okgk AR A A o] ZolA e whel WA= $7] Wls ELA

A7/ EA SRR AR ARlol| A A o 7Aoo r ZI R ALl vhefeh FH o] A o]

spolale] mjzl B 5 oke Bl U ol A7lH D e



— information 383571, crisis 207771, uncertainty 1207, foresight 1507, job 2627, work 35074,
internet 21977, workplace 4871, hyper—personalization 137, network 209871, machine 11837

robot 8197, digitization 6517, foresight 1507
5) infrastructure 7] =
o F8 =z} Mulx

— £/ EZA AR A F

rO‘
[&
A
rir
™
O
}o{(
ri
O\l
o —|~

A A5} AL} Aol HH o) An|2E AF

aHA =l=dl, ArAz 4 2t e =l iE et 2s

— TC

£ N wtEd =t AulaE 913 /e 8 ol5e] e YR
o F8 A3 Y=

— infrastructure 29167, forecast 6307, service 200671

, divide 3027, inequality 16567, individual
19774, prediction 1937

6) cyber 7] =

o EAW/EAFANAA AbolriebEge] Foy

=
1

EARYEAFAD] A A, dlolBl, AHE, Anlz B BE AFo| MY aE Ao 4E 1A
Hol njet Ajolw] qbgel Hat Fa4o] tis 57}

— olell dlo]E] Bk, MNIRR BS, Ato|] HE| 2 HE]] o 5 Alo]H|

Q3 AT chetat o))
S DEL IR PERR

o

— cyber 7|$EE FAICE Alo]n] gbHAle] 2 EWNIEE WEHIE A5t i, Cyber
security, cyber crime, forensic, malware, ransomware, encryption, hacking, hacker, leak 5°] F
A3 J9)=R £59

o Fa @ J9=

— cyber security 16177, cyber crime 6027, forensic 4771, malware 19571, ransomware 1277,
encryption 1017, hacking 1537, hacker 2407, leak 671
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o
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ox
e
ok
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[
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Hu
il
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L
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[l
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1)
%)

— & 330587¢ = % energy 26207, city 19517, risk 17297, information 1672
7, security 15887, population 156571, inequality 8927

[23 35] =413 #H eI

O F8 7152 d=”

1) Energy HEH =

o EAISE A ®Et7] S7 YA A o] 3o A A|
— oA o|a thdste oY A] Aakgaa S17 Akd-qlzet 24, olyA] Al A AR F

— oA #HH 7Nk 53 Ao FEA A

- UN Habitat(2016), Urbanization and Development: Emerging Futures

o F8 A JY=

x

— market 6271, industry 497, gas 477, water 477, storage 467, infrastructure 437,
production 4371



2) Information Y E$ =

o <ol kel wpE AFrst A o]t AF

B, WS 5 =z ] 24, Az AlEAns 5 Ao a5, U= Sed4 2

Holat $1qel gk %27t RIE
- Intel Security(2016), McAfee Labs Threats Report: September 2016 F=
o F8 A3 7%=
internet 467, product 4471, market 387, risk 377, security 377, service 377, infrastructure

337, network 3271, innovation 277

3) Security HEH =

= coka ele] 9188t el )

bl 28 BRekn UslE THY AL

A

— AR S FAIs] HsiAe obd AR A

Geneva Association(2016), Harnessing Technology to Narrow the Insurance Protection

[e:

Gap #=x
o F8 ¥ Y=

— threat 6371, service 357, supply 227, society 217, trust 217, vulnerability 207, water

207

4) Risk HES =

f
M
=
o
)

o 23], kel Ao 91 ke Tl HE

=

— ZABP7F AR el wet Faer oz isks AR gl Hiseted, /PdHE Aled Zlo] A=

[e]

F37 o] W3kl wle} o3 = 5S 93 3 A

- =AY =

- World Economic Forum(2017), The Global Risks Report 2017: 12th Editio

n Ax

o Fa oda 79
— security 927, society 437, water 377, threat 367, service 327, supply 287, work 257,

worker 2471



5) City 7I191=
o A9 EA e upE A WSyt A+
— A ql7o] 7Y, FAYE O] WS} 5 st Wstel i35ty gk olgrEe] A7)
— Ausie] 2ol we} oT 5 Aze Felel £A AZep} FHEL S
- Perry World House(2016), Global Shifts: Urbanization, Migration, and Demography:

Highlighting the research of over 45 faculty members from across the University of

Pennsylvania %%

o Fa AW J9=
— population 817, home 337, information 3271, climate 3171, infrastructure 287, data 2774,

urbanization 277, product 2571, service 257, ToT 237

6) Population Y E$ =

A% QFa W) oplshe ols
- FAO(2017), The Future of Food and Agriculture Trends and Challenges

o L A% J9=

— water 4571, society 377, risk 367, security 367, urbanization 347, service 327,

production 287, productivity 267, poverty 227

7) Inequality Y EH =

Az @70l 4]

Office of the Director of National Intelligence(2017), Global Trends: Paradox of

Progress %

o F8 A3 Y=

— population 287, poverty 287, society 277, job 257, market 247, risk 2274, worker
227, security 1974, work 167



O Abdsf2ohy) Wt 3 J7)19= dEY T o
A SAEEE 7Y = e R UEYT WS &S AT, ofele} 2ol 1,4347)

° S 7HE dEY 7L Akl oy Wk 3 dEYHIE A
< economy, data/business, innovation, market, manufacture
9= MEYIE FAstz glom, ¥7hH 22 blockchaine &HH

7} oadel B Aoz vepd

=
[s)

-

S

— % 7682579 &= % business 70497, data 60807, economy 58757, market 48077,

manufacture 13107, blockchain 76471 2 & ‘}e}d

(23 36] Abdsfigc}ie] W A EYT 9
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SR DIEERCE
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1) data/business 7] =
o dlolEl7|ul B =2 W)

— 4Ar Y 253} Q1E A B ool Z]Hkgk AbdsliThg) wstel] whE H| A=y 20) Wsle] 3t

g dubsl =o7t F8 A TS ER AAE

— ole] 4xpakaE ), ICT Weel & Hx|RstE Qlal aAke] el W3yt F2 o7 AA|= L

glom], Q1FA%, A5} 5 dlolEel Zkat ulmu, )4, 4] Wt o A4 ole
o F9 A% Y=

— cyber 23977, behavior 101971, 4IR(4th industrial revolution) 8417, automation 215071, Al
206871, ICT 59674, employee 8697, company 517871, digitalization 5527, customer 20717

2) manufacture/production 7]$ =
o Alzxzq] FAld wE Fa7|Nk YAAA W F
— TAR S E A xS Shlel| whE A o] a7t A gleiA F9 4 Y EH IR =l Sle
HAlol| whE Motz wAleld, AR RAA, X, EuE® A28 5o] manufacturet A3
=
— B3F 0] Yzl mE A B FEAA R W) AuEr, g AHAAE AT A Y

) hus =

— ol23k FA aAAL] 7 Hlely] Zke] 1A e BRIt I E o] 5

— manufacture 13107, machine 11247, learning 5717, intelligence 110174, monitoring 4547,

robot 14687

— production 15227, productivity 138071, need 180271, supply 8247, shipping 7774, logistics 230
7, prediction 22771

3) market/security/labor 7]$=

— aksdshEee) Wstel] whE Fdh AAAAIA A Aol kAol ol FlaL glem, o]= <7t



— AlEs ARl Mol AR F8 olsrR AXFE Sl olddl 3 A W A2

EAre] PR W o] g HAIZAAIA 2eA AlA

— security 247971, market 48077, job 21807, occupation 2757, labor 18717, forecast 5657,
flexicurity 124

— regulation 90271, protection 34271, facility 3297, hazard 2647, harm 13471, self—regulation 17

7, substance 157

4) 71} 7199=
— T8 Al AAAA L] wste} o] 7 gk 1§ W3 o]
— QeI HESZ 7Rk Aby] Al ol
o F8 ¥ JAE
— economy 587571, demand 360271, employment 181271

— innovation 32907, network 18117, internet 17207

O 2H74/71%F 33 719 = Y EHT )

o 53] ol TAEHI JA=EE WAeER dEZ P&
1,3607 =x=¢} 37,22570¢] &H=art &74/715 #" vES=A

3 A3}, ofefel o
e

i

o FHENIE B FA Aol =2 F9 J|Y=E E£E3H, climate, carbon, ecosystem/data,

assessment, material, bio 5°] A A=
— AA| A ©Z climate, carbon, green house gad, emission, air, pollution 52| 7] E50] FAlo] Elo]

M2 Y EL TS 3AJsta 9low] HIPA O F water, resource, assessment 5-©| shte] MEY IS,

ecosystem, material, bio S°o| 272+ W ELIE 3Asla 9Je

— % 37,2257° WA F FAEH AY 7)Y =+ data 62694, climate 48807, risk 2180
71, crisis 202271, resource 175171, ecosystem 141471, material 104471, assessment

101074, carbon 10087 bio 7677
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— air 72174, climate change 72771, pollution 2587, gas 136271, coal 44771, fossil 1217,

petroleum 5771, early warning 2671, desertification 12071
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— olalslela wiEY FHAF vpekel 7|9 =E(emission, green house gas, CO2, carbon,
decarbonization 5-5)°] A F|9EE EEEH o]of thgt S0 & o xksiRbA x5 W AAT|Eo]
A A|

— 53], o|itsleba mE 2 QIgh tf 7| 2533} e sted F|E o]9p7} E|= wAIH A (areosol) 7t & 7+
=2 AAx]o] oof tfgl tfA =g Ao| 7rxH

o F8 A3t 7Y =

— carbon 10087, emission 15387, green house gas(ghg) 9567, CO2 24974, deforestation 3147,

decarbonization 4871, atmosphere 4177, aerosol 977, carbon storage 1127, carbon capture 17

A,

3) assessment/water 7| 9=
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— assessment 101071, resource 17517, water 7577, disposal 9571, supply 2427, under sea 57

4) ecosystem/data 7| =
o dlo]Efel 7|HkgE AEfA HE A LA
— 2YEA ol gt $17]1 24 R 2 odo] AA|E]aL glom, AEA] HES 28l dlo]elel 7|Hkgt B F AR,
A BaAdo| AAl= S5

o Fa @ J9=

— ecosystem 14147, regulation 7367, data 626974, risk 218071

5) material 7| =

el
— A=A el i3k B IY Fofd WE 5 RuEE A2Hle] s, feled ARtE T

— material 104471, hazard 30871, monitoring 39971, evaluation 1477, vulnerability 777,

mitigation 1947, resilience 3147
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o EF¥Wlx FA o]l =L electricity, fuel, gas, infrastructure, crisis, battery,

bioenergy 5°| F8 HA7|Y=7 F3Hste] YEYIE A
— BIPH 2= oil, electrification, hybrid 5o] FHYE-olA 39 UEHIE A

— & 1345549 "= 3 infrastructure 24907, crisis 17807, gas 12387, electricity
116374, fuel 7937, battery 6647, biofuel 25674

[2¥ 38] x| #A VEHYT Y

O F8 719=8 3

1) infrastructure, crisis, electricity 7]$ =
o F9 gzt oz B/H 97 o|5

— oA Zofell A F8 Ql=zete] ol A] $17]7} F2 olsr= A|A|E|=d, o)e} Ardsted qlzete] oy
AagA3t aej= 75| A= AL s

o F8 ¥ Y=



— infrastructure 24907, crisis 17807, uncertainty 477, electricity 116374, grid 3964,

IoT 247, sensor 307, saving 157, warning 57, energy efficiency 97
2) fuel, gas 7|9 =

o MEE ANHAKMER] AAMAYAAA o5

— oA FopollAl Aol A o] F 84T AR ol A o] Akt Bk B e o] s A
T oe
— o)} Belste] 7|20 AR Alske B UL o Seleluin) £ sldEe 2

shaL glom, Ald7is, Bkl Al raellvA] 5 Lﬁxﬂxgoﬂqx]ou sl Aol g

— renewable 15771, hydropower 12471, solar 697, hydrogen 697, shalegas 607, transformation
347

3) bioenergy 7|$=
o AlAf Aol x| ZA] ufo] Lo x| 7} A o YR YPo 7 4T

MR F2 S EALE FAHT olol, ANl A F 71 Fad ouixgoz 7t

|

T
-
o

— 7158} o]4s} Q1A E|o] WA 2 Faado] Folalel whe} Ala Aol vz F ulo] Lol iAo

SHEAL Sl AR ks, o]of] 7|55} 7|9 2} Zro] ulo] el x|, Hlo] AT

Hlo| emj A = 8 719 =7} 2L HIER A 7)Y Sdsla gl
— T3t 7|5 Hsle} FEsle] o]alstElA 4] J)9= 7 FUd sl e E3Et S

— bio fuel 2567, bio mass 19974, bio energy 1707, climate 2471, change 3271, mitigation 157,

carbon capture 177
4) 7|e}
— AFERlEYl, 2AZAALS| 29| Z18le]| whe} oL x| 2] o] 5 7bsAl el S 8o ZolAlel ule} vijElE]| 7}
F8 Y II=R AF

— A5} o Ao} Aeste] 7|E LfTIuke] iAol 4] sfolrele, AY)A 5 AW ABA} Fa
F)sl=w AN, ol AEAE I3t ZUE AL 2 SHakE Fash o

o F9 A% Y=

— battery 6647, silicon 87, hybrid 21774, EV 1127, platform 2274
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o 53] ol FAEFHI JY=F dAeE HESNT WE =EF A

o FANlE W FAHAS V€L

obel sl ol

| I HEHZE JA

H

[e) =
1,3367] =9 27 444709 8§ 3 & 71A W EYI7 At/

’

{o

[e

% information, infrastructure, security, risk, crisis, network,
inequality, protection 7] =¢ dAZAo| 7bF =otoew, WEYIT #& By A

infrastructure, network, security, inequality, crisis 5= S 2% Y EH T A

— AR A © Z infrastructure, information, networks A5 71Hs}A AF=|o] YEHIE At g

—

AN
©°m security/risk, inequality, crisis 7|HES FACZE 319 MEHIAE A
— oo w Z¥ T} L disaster 7] E = inequality e} 71 dzE]o] glo] mEFE AedA| &)

wro] 52l flood, drought, earthquake S5 disaster #ut o} 2} climate change®ts 2 E o] 9le

— & 27444719 ¥ =2 % information 337071, infrastructure 27407, security 22377, risk
21207, crisis 201874, network 18157, inequality 158871, protection 10107

[Z2¥ 39] AF/As] BHA NENIH
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1) security %! risk 7|$=



o Adels, AT, B 5 AR Fay

’

— A/A s el QoA e, AZE S, B 5 Lo Adae] I )19 =0t vt W2 M ES 2 E

2

& At ole(dubA el Atz 719 =2el prediction, readiness, response, reduction, mitigation,

recovery”’} security, safety, risk 7|9 =5 FA0 7 VELYIZS A)

— A7) g, SlsAZ, B 5 A Rke] ZRA 2o wlel Bl 7] =r) FRs|o] Liehy] bk
= Adte] T2 Akl BE ARA 71927} SRl Edsk A ole A At
B2 719= HEIIAE YT 95 BF
= ell 5k WA A= Fop, Foprdel eld el5e] F241 8] kel vunerability7F F9 i 719 =
& S5k slew, protectiont W4+ modelling, simulation 52| 71$1= £¥

— risk reduction®} &A= F9 =t A 9= U 3|l5Ho] F8 A I =R FAIEH

s, ol Ad/Aslel sloM A1) F8 Qe 315 F8AdS AAlsta elrka w4 9

<(resilience, transport, traffic, railway, sensor)

— security ¥ V|39 T4 SRt Solgh A2 Ahd/A sl Hested AelA’l ol thet 353} A
= 7 =71 £33k 9lvhs AR 9. o]oll psychology, trauma, stress 5°] 58 A3 7)Y =2 Ax|=

o F8 A3 7=

— response 60371, reduction 3867, recovery 1587, readiness 857

— prediction 1587, vulnerability 1347, modelling 1237

— resilience 34371, transport 38971, traffic 10071, railway 817, sensor 3157

— stress 1997, psychology 1371, trauma 571, vaccine 671

2) disaster ¥ inequality 7%=
o At/ el wa 2 3| HAAed A2 =5 ol

T A Sk A PUA LE AT TYYEAA A2 gAY, 2
B 7+AH7

oJgko] Ax= HF Y A

O
— olgfgt SHol|l A At/Asl] UEH Tl SHG I olgrl F9 AT =R Fd
— T3} disaster] 73-% odlS(forecast)?] A2AI F 80| F93 o2 AA]

o F8 A3 Y=

— inequality: inequality 15887, hazard 2937, harm 1527, contingency 10971, regulation

967, insurance 607, calamity 497
— disaster: forecast 61271, deterioration 1167, distress 927, pandemic 107

3) data ¥ crisis ¥ 7)Y =



o wlolElel Z|Hbgk At/ S AA 2 e
— A/ 2 gk sl ele] Bt o ® qls dlolEel 7Rkl ti-S-AlAl 8 A4
o F8& ¥ Y=

— complexity 82371, database 2677, damage 36574, diagnosis 4377, intelligence 2771, knowledge

2974

4) flood, drought, mitigation =& 7]9j=

o AtAAs Azte AT WHeAl2H 2eA
- 37, 7he, B9, b F% 5 Xk wE AdAs] 2 o5 = Q1gk Afs el gk of-S-A|A
nle B A4

— o|¢} FHsle] 2U|HH A|2R] B8 A, 2dStel| tht o]5 Fo] F8 =R EFY

— Aredfsl] A7+e] 79 reduction, recovery 2] 7|$1=2} 75| o] security, risk, resiliences-2] v
Eflzet A

o F8 A3 Y=

— flood 4847, drought 5167, mitigation 1417, rainfall 1127, storm 1347, heatwave 677,

monsoon 5671, weather 13971, early warning 4571, warming 2171

o AleA: EAE ¥4 (A2 FF LR FE =%

o A2eA: MEHZ B4 (A3F) % AR} AASYL FH F, £2F 95 £E

-1 =]
o HEI RS WEHI 24 2 E wdYd AREAANE FFA A 7oA
o9 AT ATl 2] Folgow e wel AsEA ] oH e
Aolehs FHAolA AEs} el iE B AEFI A A S

— AR/, 71 FHE/ AT A/, A 2R S Fofell A F 33 AE =L, F 15



.E_
E_ ’;l
=

15' ‘1 ‘4 I
‘]27\- OZ‘ (<]
-

it

[

-
=
) T
T = z
K- N
i
s :
3 =
mﬁem ,xlxi Moﬂuﬂ_ :
¥ 2 i Mo
! u_x_,% E |
ﬂmﬁc% ‘mﬁw\,ro/ _E —_
0 : ]
ﬂ%”ﬂu _EWW% 4 m
Klo ~5 i = A S - : :
7@4@ : ﬂLﬁ E) o = o
_L_’]__/IL]‘_Q ¢ ﬁ‘_lr_._ ]rﬂmﬂ faxy - 1rw, jo
—_ __AL —_ o~ JL.__ \Wl }o —_ _.El 70 70 _.ﬁwl M_vuL x
oLﬂ}x m,ﬂoEﬂLE ﬂ_mo_a,ﬂo_o ™ - zlo_uu.o
aowﬂxﬂl xmﬁ@ﬁv_ 1&ooan_rmL xo}aﬂ P_uro -
V_ 1_ : lr : L_o - ﬂ . <0 v ) o#o o or o- o)
;ﬁao _l,muo]ﬂlo#a o ol B e 4Lurm NS iy
O A 4 7oﬂ,,_ 7“01@ Mﬂ]ﬁﬂﬂfﬂ% 01_70 @Lori 7o
~~ _ : | ; | ]
1 ﬁ%%m@_@ .fwﬁrﬁl:u U_xﬂo@ Mfyr% _ o
S Zﬂu& W o 7Mé Mowwuw anx . B :
} : %lﬂﬂ}hﬂ 57] #ﬂ_.oﬁoﬂ = W alo
: _éo?lzw lorq o s — = w -
D u7uL§|ﬂ.L/l 3 1_§ - o% R o L
]ﬂﬂoL Llo]LL OU]]o, ]y Ll 1_
@ AOL_EIF __Q]XH ey o dlﬂA_l \_J_o_,l U Hw
+ ﬂ,._AH—.D ]o/‘IX ‘UI OE r_llil ;oﬂ].l
A o}/ xlga 1@?& L : | l_
A cxl_so alrll ﬂnTLu o :: $
: fixﬂﬂuxéur y K o = o N
@ ri 71 | ]»AL B o o " 2 ; : 3
A b wﬂﬂmo ﬁoaﬂux E : aj
A = o o o - oK Ho M = v :
c_ ; b = §,_J.o_§ﬂ foxy _— =
st ® (S ol ,AJ‘M_L] i ; .m-d.
w A X - o 2 : : i
w| T A ~ i.r_i i 4
| o A o@]% ) ﬁw__Al n,_.wﬁ
LW © 71rﬁo I%XLL :
R A Koy Mlﬂm]ﬂ 1r]1
\‘._uwmfll % ‘W]Du,._l_XlnMo ﬂL.MMV K —_
_§/TM\ D Mwlévo“ﬂn TA\mlu«_al._ﬂ_uo .§
ﬂA.l ~ ﬁl ~ ' MML.UL.
oy @D ‘ML \_H*O.HJTAIHEP_/O
R n
NJ A ﬂ @Dbﬁﬁ
_%@ru : D
Jlgﬂﬁo7ﬂ AW D
XEWT :
(&) T ; _l
[ - :
_ . me
® ! 1r
| 1r P@
ﬁyﬂ_z;o
VAI ‘_ﬂoﬂ ﬁEHTJ&u”L\Mo
o+ 2 W
1 _kuo_ﬂo.h ﬂﬂ%mmwy_
; %Loi]ﬁ A_cjlﬂo]
71@]7 T ,*E%oo, Lu !
®LW2T ﬂiﬂnwvﬂ xw :
I o zﬂ;ﬁa iﬁo 3
ﬁO ;o nD]r -~ —_—
I ll_oéxomﬂcmm oL 7Mur1_
© élﬂo xi.z.ﬁ 35
! _ﬂﬂnﬁ Wﬂuﬂﬂ %ﬂmu
].lJ- : : _ JI
Lo _LWWAOL_M nﬁﬂﬁiﬁﬁ
© S _Hgaoﬂ
| e hﬂﬁaﬂs
X xﬂmﬂw
. ey
I
[




=

Al

[

~~
- . a
i) 0 iy
90 ~ \Mo _ — s ™
G = %ol N i ; s
PRGN ) N ~ TOH or —
e s E‘._ jo _EL o o ~ "
E_H 0° X‘._ W |~ X‘._ o~ o~ 11 ﬂ
IR I i) I O i :
ol 2 | == |* w o - ° i = o
OT x> o)) Eo o J _/L
SN T Ko B i = W 3
slwlm T |® A 4 x N ﬂ ) Ho
el el Rl I~ < oju o | o~ o W g ~ - 5
A I o | 50 TlE BT =
= | ' |2 | PIE|® _ = 02 W B | o | R0 K Kq <]
P S B v [l IS P Eru i »Q .~ | ™| 0 o~ o A HL TH 50 —
IR [ S A U Ml i S e L R AR z -
| | e | B || DB A =), |4 T o | B T wl I R R I A
wjr | wr - o | Jall s o m =] nhy | o ] B 5 = o x| 3
Jo oK o o | 5o T [X I wo | o [wo | X | zw IR |2 | = o1y e TR o o = = || o K| Ho | X
ﬁﬁﬂx_o%wﬂwﬂ%%?ﬂﬂﬂ@m@wﬂ_x_m%ﬁ_%por%A_, x N I w| B
—_— — ) Lo —_ ) - B
= | T | —_ TAH | T ~X _— ;00 —_— iy — ) X ' ey BlL \.Ll
S |2 oy | 7 | K | EK = | B | B | B o | 7m0 m,_ K| " I | o o | = Mo _ K < s o e = i
<A< ok [k A_xs,__o,@r_]r%porwor{L s BT RS o arm| = Ve 2R e
ﬂﬂlll%%ﬂuﬂﬁﬂ.ﬂﬂr_goqux%%%@ﬂE% 2 |Bn| |x|E| R
| 1:7| NN ﬂ ﬂ e (PR [SIVIR P K o ;.AL ﬂ‘_ _Ju_ ﬂiro _§E .M ﬂa UE ‘% ﬂ ,A‘._ ﬂmo ﬁo U;A >~ .A# %|* ‘_L,O,l‘_ e -
w0 | | || o o | | 70 |0 | 3 e Cd e Plw D | T 4 | B el A e A | e
) ; ] ._ ] ‘_ 11 Y M o E T | T | T _.Mo _JM ® | K ﬂ_Al ﬂ.Al X0 K zo T N _50 K K Al [E) =0 e o lo K T T =
MRS | a%aoaoéol%ﬁ%_%wal, TELISE e = |2X
. zizzzﬂaa%ﬂo% i T K o e | 2 W o R o=
S l 1 = J7IL — \Uyhl o] E_.ﬁ o T o Ho | "He =|m|%F| o K N HLU
bl T R e = R = ||| B S| B[ W
B3 wp <R R Moo iy | R | TR KL R
_ ‘el ew —_— | —
Jo o L B T o E R R R N
—_— ,.&I To — —_ — ) X H—\_#l <
N = = 2 7o 3 ny = 9 - < ~
® L ~ N R &
= < o K o N o o N o h} ol
e - L ERE O B TL R w5 | X
— LT R S o oy ot o froe g N ™ — o
3 K " o o T % — o o TS e ~ — TR X W
0y B 0 o- —_ jor oV TAL . =o ™ K ol Eo —_ J’ K o# i
W M R B o N 70 o X° i 2K B LR X Moz A o
N X - m R 4 m.__m BT~ e oo W = o? oo M o] %o = X0
= ¥ WO %0 ORI P e e S 2 X0 % =T wr
S = % X A_T@%&,%u;oﬂf}o TEE|EE
~o gy o "o HLO = oW ‘TNE mnl T = N iy ! —_— g oK Enﬂ o)
-J o S oKX ~° & B T P g nO *ﬁ o ﬂwu 5 - ~o O
LS f i K _ T K - — - . —_
®oodw B iy B MOL_L@mﬂw_é}ﬁic_o XL (2R 5=
= LLFE | 2l%C Byl EETEERET IS FET SO
o e ~ _ o - ~ = o D 1o ° _ h
imomwmuwormﬂh ﬁowoj/lﬁ X TR ﬂ)%wﬂ@%imwﬁcﬂ wlnmﬁiﬂ w T ﬂu%
A = BN o ReNm g e — o oV o ~ = K S X ~o o — °
s ! D(\x_lﬂﬁ ﬂmwlmk.u m.ﬂﬂomwowmoﬂﬁﬂoo,mﬂﬁui T~ — @_.W/ MM Mwﬂ_ﬁ
| A (%%ﬁﬂﬁﬂoxx% R = C
A - R RT N R X! o o™ ~EC
A S w | R R % B o o
o N VAN — BT K = X
T Ko A A
e |
o
B o
N m
@

- 100 —




~ = - o
w iy Plo ‘%
%\W_ ﬂo” Qﬂ ) i’y
= W_h 53 il " © - ,\_W
R K = 3 —
- ] | ~| K = _mﬂ o -
MR > g [ e | B i i e R =
b oA = i T R LN e 2
N - A o o ol _ | =4 N
XT K = ~X ~To ~ o ~
—_ —_ B ~— o _!L " ‘.:0 3l N Ug_
N T |7 % oo BN 5| = <
i W F | E R = ool |4 e |22 <
_ o | | e Ko = B Al Ho | B | mm = | =
oo x° — | =z — <] " K e 5 |7
To ]V_ﬁ 1 J X S T X0 I _E R ey —_ 3 N A_ ~ U,._
=~ T i A_l o ‘;o H_v H._ = ‘_lv,.Al — ™ oy ~ ~ fuel .
AN R e _ o G G N ol Fo W
A A 2| A I Pl x|
Ho o N o —_ ™ o | 0| oo — | BX " K =
M X *F | = = ot Rl o | = o 5 T ,_Ju o | o T TR
A R I e N - wr [ c R m = |z B blglwlw| 3|8 il
o~ Ho o | = o | =y | = =M | = | 5 o Yy ~ ||~ a P
K o w || 7 |T|® ol R L Rl P S PSS Y I
oo o = 3 o pe iy . ok | B | A< . _ ~ | ®E AR oK | —
—~ g il by = Pl N o= =< | = o) X e ol T s al
: = (2T T TR o I S A A b T 5|2
A s ol R BN el = ol = | o | ok o~ iy W= 5 |=|% o
= e Tolm| = T8 5 ||k M| o b B B || E S G
= o =~ T lwls T B m [ B ] | R b | = T |4 | T % K
= e I P~ 7% oo | m - e il e I A o =
R (P R ML :
ol | T | oo | MR B ™ [ B m|T| RO M
iy x%ara_uﬁnwﬂ_xuzwﬂ_w_ﬁxw%%w}rEE >
! 4 L:;A_.x:_uywo:&%ﬁo@ 2 =T E|T
oK T mm = ST T T | W _m.,m < Ko | 0 o
- o
x W25 2V N Ko =3 T EE "
o O = o ™ R oo o . o e R
W o e =% |NEF 7 5P < . i
~~ p— 0 ) — -
T = = - Mo Jt_w x mﬁ K Ca N N Mo o ‘m,o frs M
~— T 0 ity
A 4z w |¥FO2 ) Sy y o R - A
m .QI —_ \&H —_— E_E ‘U_Hl ﬂ —_ —_ ﬁE = ﬁ.E ﬂ}l ‘W —_— OT._ :pﬂ ~ UDH
=Y NG =2 e T2 ] tE S ® do T =
- . —_ o [ AL = o
 TTAZT 4 Prw |®= U YEag SN EE-
g _ r X0 o ) Jo
o) TEY RS y%ﬂﬂmaw Aoy o 2 o o K B X
T | K ~ < o T iy o T ~ ; = mo X
ﬂﬂu%ﬂﬂéuxﬂﬂr)z_howwmx% 5 Mo < ro @.@ﬂo]% ]xaﬂ,woox
MPzﬁoﬂoﬂuﬂHﬂLﬂ_umoﬁ)H R o 4o = 9 — Mmalr,__suoﬁa
Zo | X do = B = | N o FR G Hﬂﬁ o) —~ o _ o X T Ry N blo
B3O Eo l o o- ¢ MV_I W R . i~ ° ) — l Ex_ —_— _L_I py
A ] (xﬂﬂw%%@ oo E Mﬂo o~ A T o L W w
! A < o oo A e I
A A T o S _wm el
VANE o T
)
<
@ ¥

- 101 -




5, A 3wA)

B
R

)

Ho

e #}k

1

XO

(&

Kl

s UEAHZ 7

1%

o
Z

< E)
v

2] 4]

24
gul

-

7hd Al xzekl 75

g o7

it
]
ﬂmo
Mo

s

o

ol
ol

Ho

A 72/A oA A 2 H)

nmﬁ
H
K]

o ARSAR e/

)

H

TSI

te] <A

3

3t oS3t A A s

°
T

pul

7]

57)% Aheds)

w3l 7=

=i
=

A

TEEESHARE

A

H
=

A 4]
12

*

o
%A

® o

%
al

]

A 25+A )

i

FUCE:

°

[e]

[s)

> el A3 o

> AHEA A 28 el V=g

KX
o

A ol o] o

T
Top

e

o

<ot7] ¢

Jal el of

0
T
Top

A A

=
o

A&7}

w_ﬂo
__OT_

1

L
L

ol

Soll 71

23

ofl 11 7]

o
;o_l Jnmu.._

© N T

]

Aud
=

=4 oAl Ik BuHy T34
A

2l

|

Z

o
—

7
AF3|7|RIA el WA= 7|3 3) oJ 7k gl 9

ALY o471, W71 B

A]/\Eﬂ
F8 =zt oA A A

- 102 -




= o w
e K
n- ~o -~
@ C =
E | ° =
nE o oo nky m
i =0 —~ { — ™ -
g ™ X | ~X o
3 - = = | ~ | = oy i
= [ b B K ajo o
ni .C o = r 3§ 7o _ o o
Al 3 R <] = mo T 4qr
ok ~ = n iy K -
i ofp o ) ° » = ol TH <
O .E ~ o ;A.._ iy
3 _— o ow__ \|‘# U.* ~° A_ o~
K - 3 3 . el < )
K- — K o o} - | s " . o
- K gy = |z = s 4 oM W o 00
in = = Rl N g ° Ca H
B W= s ol | X o & ° do | TP e °
il = =n —_ ~ H_._._ ) -~ ] i} _
kel ll fti} _ 1o} _— e ~ W _— K -
19 ~ | &2 % ~ v e =2 & < e L _i
" to | = T | K| 4 < o N = | < o s
AR h | % | %) L e B = 15| %z v 5|0
Jall X X ol
¥ 8| SIS e D A AR T x| | B
. n| = |5 oK | P — ) = Ho 3 =N 5
" | B = Bz |} o R e e 2| i
w| ou_m i K2 g ey ™ o = el S e ok MV T | & " oK
~ | = T | W — | n - o to o) o %0 = K R 3
T T | % rlc e |7 o |= | o — | = — |
< | - | T S —_ i * | LR | o) X
ks S ks < 7| = P |wlw| V| E T | |M] T 0
K HT_ = | = | T =3 — ~ K ~o ' ™ = 3r K N prin ™
%%ﬂ%ﬂ o i xﬁn%ﬂru‘xﬂmx%ﬂ | =
) xo= 4 o —
- = < o | = e = | " =N | = | o Bl X% B
wR 7 T SIS dy | & % % | A | B S
b o = | Ao B %
l \EU K —_— ﬁv\_ = ﬁo ‘Iru_ i, »AE s
Ko ° % = = | o | < 8
s w < K s = WK A 4|4 < | =
~ E#E <° Jari v T~ — ™ o 3 3 ~r ]_v QL = X
) W ¥ . N = A L B T S
(n ~ N T =o e ~ i o . [ —_
o~ vl _!L = ~ = o R o) = = ]
—~ X X = —_ ~ B o) 1 A
T N OGS oo _ o W o & o= s
HPﬁLPLmLyc_ox Bw T ® & o w5 R 3 o
TP eI B M@Pl%lmx%% C P E oz T
o= o ofEﬂu%ﬂﬂixﬂeﬂ = e = A <~ R P =
i o = ME R Y i i » Clps
5 e op ¥ T = =7 S| = romx T ol Eu
F oo ﬂ;tw;aﬁrﬂ7dw;mHmfmx% T o K o = X
| - _— ) ~— —_— k ) = ! —
K 1% e T .mwxctx nﬂ%lV_ H.ao_uau E_E_L_u N o
o ~ X0 N EK X B — |5 M K == & we '~ o R X —~ Eo W ml K
o _,oﬂoﬂ)ukhzoﬁ/h X M0 ﬂ Ao 2l K = +EFX
w = = o = X o o | Al A ™ ~ A o = =
k) o T - |5 T TN — Kl T RN ! 0 _ o
R 2R ~ T O 2 T3 e ~ n.xnolét — K o o
B TAO Or.c —~ ~Ko = o) X U‘.* ~ K K = ,A
_ %q(gﬁog@wg%wﬂ o0 aMN oo lmoz,l_
! ) RAT O o =~ X = 7 X ~
Al Hw L ey o~ ﬂg%uuum;rulé__}o%
bl D_ém <R E = e ﬂ)ycu_ o 2w BN
& N =% 39 ﬂﬁ@”aﬂ)n_iﬁ
q - | ey |Eex Voo i
x N Ly
£ D_%ﬂs,%mméau
T <
A 2
—_
X
T
® " ¥

- 103 —



Edz

=

=

V. 2&3} A

il

R

7b AEmAL A3

AEZRA S
Ed= F4(A 27, ESHZ 24 (A 33) 234
A 2 A

A1 wALs] AbE A e WeE
O

gl glol 770

L=
| .

3}

7

K-

I}

B!

)

— vl Fel R

A

7t Ao oA AE = ALS

=
o

ERERE SR

2030 w2y 3t

L
| .

774

o

- ==

7}

=

RL

A

El

Az oy
ahih A ek ol o

o]
=2

=]

-

.

]_

°

o

[e)

| 3kob Ab3] A =g-of o

2
7} 80 4%

=

U AT

ZA 7L w2 A
A

iy

°
- (EEdA)

~ olel

)

7} 507 ©]

A&

X

50

Jo

TA
ﬁ,_
ful

3

i

i/

5. Ak wHEvke) W3t

4, A3}
7. oy~

8.

ToR

- 104 -




— (AE717h) 20179d 69 19 (E)RE 62139 (3H)71A]

=
=
IR e ey
AR
1
% |2
| |
TI|F |z
T2 |—
s
JJJ | e
= | o9
L Ko [W
E wul_ﬁa
w T
) T |== ~
o —_—
oo | .. m&uxtﬂ\_ﬂ
= .nmm o{,HﬂL
o ol Llﬁﬂ
o | o
= |7 T
- | o |
w4
ol ﬂMo
clliclls
H I &
K| = =
= ™ ™
| S |®
RS ™
(]
(9]
(@]
N
8o | 0| o
2o | o | 1
™| Ko | <

W
"
A

%R

K

ojm

A

ojn

A

19] 424 AFHE

i

Q.

[

ojm
K

127 A7 FA

x
g

¢

CEEV LN

7h A 2

2.

(@)
R

AFFRA L 97 BHEA

Tl

4

D

S

slalolu} A7 e}

1]

] 2974

1)k
.

b

pul

°

goll =

}odn
h=

g

E]-]%”jl]» “
sl e

2t

]

I
i

o

Ol Mmool v |[mm
= S |- O |00 |0 || © |00
on_1d452188947074
Klo <[00 |t |b-]00 |~ |0 (OO |- | B 00|00
l040166441126152
iox877oooo965869oo
70
\q
=
)
b | K
Ko i
= |2 .
R T 6
z_l =< 0
=l T ~
o’ )
= P N R e e
i || B |5 %
et
ke ol | X CERIY
oy o) G ™
~~ —_— —
= <R N X
BT )v| 5 (Tl
HOMU L N )
T T o o}y
VAN VAN VAN VAN
-
- do
_ K
ik 9 K
1k urmu_ e
= b B
N o
)

- 105 —




AR A = =L
A AT A (FEF) S el I
D> EA19] o]FA 2 AZHA 73t 74 68 63
4, = A3} D> EA19] x&7beA 7Fs) 79 72 67
D> EAE el gk i3y 73} 91 87 82
D> QIZt—=bed FsbH AYakgbd 5 75 75 63
5. 4ksd sElchel WSt | D 8ol A&535] f3shr] $g fde A4 A2 55 67 63
D> AEAAAA| 2B o] ES T A 56 67 61
D> €A T A e g 97 89 92
6. |5 am s > 7]%5H :P U zpeA At e 93 82 77
D> AL 91 82 75
> B 2 7Fwst Ay 73t 89 79 76
> Fddle AYTHF 90 84 75
7. oA D> olluz] AgE 9l 7t wid 78 77 69
D> Al el A 2] Akt 28 82 82 75
D> A Fakd o] Asl oS 9l o] 87 74 66
8. s/ > Ay 2 oals)] o5 kst 92 84 81
> g8l Az 90 83 80
> 315y 73t 86 78 70
AR AT A%
O “6.7|F2AHMI Lokl BE AFFA FEAHe] =& ALE ERA

- 106 —

o
o
ki
flo
)
[o
fru
i
Auj



ca
a}

A

S
i)
Kfo

AR 5

©

Zofl ] 7}

5

7} &

4

E

I
LN

J

A
=

sl 2 sl ATEA

7] o)
} 2y

[}

894, 92
37}

o7

— shvhe] AFF A 7F 37HA]

]

ﬁo

5

o

A

0

Ho
Ho

_UT
;00
7o
Ho
Ho

1l
“
=]
A5

7}

]

3

Ao 7 e}
Aol o]

5k

)E___}
b

|

9

A
b=

AN ol /Al kel e

A

Ho
B
o

o

WR

21] AFNEFA FE

3
ar

[

jpuze]

Ho
o

97
95
93
92
91

61

61
56
55
52

o
Klo

[e)
o
e

Aol 2] i

}
> 7|53t 2 zbedxtd

iy

B

(o}

717 2]

E)

~

4

o

> AFA A 2R o) WES S o

s

8. A/t
4, ©A)3}

%

X
.E

o seickel Wa

/ﬂ_

5.

,__]o

K
;i

ol
AR

4

27

o
K
B
%

a1 Al

“
=

.

1k

%2404

/KO]—”Q_E_ 1/]-5]-

5

]
=

|

9

b=l

o g
Ak

|

nhu} F 9 3hx] o o

=

1r
=

- 107 -

7hel AR A 9}

o]

&

2

2k

o

AA 7} F9 Ao =rha e

o
o

[e)

g o
2k oS

T

°

of H

]

ERE:

o
K

’

£

— 20304 1) #}3)
e



b — 5]
37h4)

+3

pUsel

Kfo

89
88
87

87
84

69
68
67
67

64

47}

b

el =

_,/Z‘.I/
A=E

o

ehelaba, |4
ATFAE T

-

.

L
CERE

}

hus

°

7HAI = TR ] el

il
Kjo

[e]

] off | HJQP A4

T

pul

A ol o] of

> 9744 @
> kol o

<0
AL
;00

i

5
<

-

o}

wmo

7o

e w4 w

ko3
T

&

o7
ArFA=

T

| .

RS EEE

e,
[e]
pui

“

1l
7FR 2 TN

}

pus

= e

7hel 418} 7ol

o

iy

A
22] APEFA FEFE AE2A T4 2

T

.

[

7ol 4} w}

b

2 1 F84e] vehrin %

I
K3

LY

X
_ﬁ

4, £ A3}

JJo

X
;i

4: T A3}

i

JJo
ﬂ
0
™

(e}

b

DE

%
7holl 49} B}

7}k

(¢}

"
ol A 24
x|
[£ 23] AFALRA FEFE AEDAL AFA 2

of s =7

2 e
b=}

[e]

” O
3l ==
4w Fa4

}7

A
1 1l
- TIFA

o
g

26

29

A

A4

=
o

_:_H N | OO | M| M| <t | M| M| — | O
jling Y | 00O | O | o0 | O O | O | O ||
7A
ﬂu
<]
=<
=
zo
)
B
% "
kI 7
0 —_—
%T_ oo | N o
= ~o | T p—
x_.o z o_o Ul
— |3 o —~
0
D5 | & | %o oo 5
S w || w _se
w5 | ) K
T =™ 4qr oF
p o | — — L
= || X ~ <R
0 |X | 3 T
% | o >
B || ol A= ~
VANE IVANI VAN yAN yaN
o
B
s Ao | JJo o Ao
K clicy ) 3
2 K| = o
|| % Bl |® |
TN < ! = T
|| = | ]
o | o5 | < S| < o5
o~ o | = © | o~ >
AT A | AN [a\]

- 108 —




ca
ap

A
wR
ap
<

14 283 AFFA NN =

b 915

o =
5 ©

F5 7t o)

el

al

O

1l
“

3 of

ol 97% 714

—L
H

|

A

)

wjr

<
HH

izl
IAH b~ o o o~ [ap] o~ o~ o~ o [ap] o~ o o o ™ o~ o (]
iy Lo o0 o0 » o~ o~ o~ © o~ © © o~ o~ o~ Lo Lo 0 o~
)A
‘uAIO
OL o o~ o~ o o o o o 9p] o~ o o~ [9p] e o~ [ o~ [ap]
X*O © 0 0 ()] o~ o0 o] [e'e] o] o~ [ee] o~ o0 o~ Lo © (o] o~
‘UAIO
#O (] (@) (@] (@) (ap] (@) o~ (ap] (a9 (@] [ap] S o~ o~ S o~ o~ S
__H‘* © (@) o] ()] © ()] 0 [e'e] o~ o~ [e'e] [e'e] 0] © Lo © o~ ©
-0
o 4
0° nH ey
of CTI ] = £
o | T | T [ T Ko
B | T |&x | M o | M <] ooy
R " ®T . o il
~L ~L —_— ]rO ) Jv/_._._ O_ ‘w ﬂj_wl.A
N N s X x° = 1w T K Hm
I e = Y I O e 1 Jlw|= 2 7|2
b N = o T |z |78 | 7| o
& T | T | T = m m N |’ W< | AR T e = Mym ~ o
| T T A Klo HN,L \Wi 7o T T | o % o oo T | Kl
ur ey K|y [ R 1R Al I B R e B
- T ~ |
wlElx |elwS Y R e e el e B
®|®|® | P | K| | IE B | | w2 R | e b | B
DR |k [ | (2R R || RS |®| | H |
_ == D — ] = H]o HIo JHI o DN | e | _]L P R N s
qﬁ 371 4_71 N a7| 371 qdﬂw <0 ‘_,mw ) " 47“0 2 J_Mo ‘ﬂo qﬂo A,Mo hW_mo Xo TAo J_Mo Iy
T T K] | B wo|Ee x| (T k]| WO | WO | T | W | W | W | W | W | o
HlHAHAH H | H @@l (AW WS HHHT
T -
—K o Ko
=¥ ﬂ‘mo ﬁa \MI
T = =0 KR
uE | oK = " s
HT_ =0 ‘_I_| i~y
50 NOK @ —_
re Jo e ~
—_— — ~
N o~ d K
) W T o
H < ™ o ™
A AW A

- 109 -



vk
v

Ho

i

A

.ﬁ_l

)

_.MH <t [a\] o0 o0 (e o0 <t © © (a\] (e [a\] o0
L © o~ © © o0 © o0 o~ o~ (@) © o~ ©
~
X0
O& (e © © (e o0 [a\] o0 <t (e © [a\] (e ©
i.o o0 o~ o~ o0 o0 o~ o0 o0 o0 ()] o~ o0 o~
X0
‘*o (e <t [a\] (@] (@] © <t (@] © © o0 <t (@]
_ﬁ o0 [ee] [ o0 (@)} o~ o0 o0 o~ (@)} o) o0 o0
0
wK
s 2
™ =
i
Q —
N— 7
N
B
i e
_
— 0
1S Do il &a
af = g
4 il 5
M <] <
| o o <
m X
2l i )
| = c3
° vl o) -~
| X ~
mw Klo 0 Ko n
~ x_.o e L\%l o)
~ g o s
~ 5 = e 2|
pu
7n
s Ar 3
ap I H
=)
x_.o o]_l mwo
‘5/ ﬂ
N w
he =y

- 110 -




dl o] &

. o«
|

A el A

=
T

AT

L
| .

A% Aslel &7

N

1

o

SETERES

HH

WH © o [aN] (] (&N N o0 o N < <t < (]
iy Lo o0 Lo © o~ o~ © 0] o~ © o0 0] ©
~
0
o0 o o0 o (&N © © < o N 0 N N
o
i.o © ce] © 0 o~ o~ o~ 0] 0 o~ 0 (@) o~
0
io o] ce] N 0] o0 © (o] N 0 © <t N ©
ﬂo © o0 o~ o8] © Lo Lo D o] o~ 0 D o~
~~ _— N
bfo x° on
> o ]_- N
— Py KN =
N do i3 -
=T oy < F
L oo | R . el Klo o}
i R 7 T =}
Ho <] — E| -
EW T 1m Bo SR 0 HL
| W~ | ® ay o=t e — | = o
G w o | W [P I X
o ARy T A Iy >
N R ® |= X =
T | E | ® |7 T o ;
N G o | RIT ~ 5w Wy | <
= © T |00 ~ Mo = 0
R v e T Ak
K - |’ @_H &.o mm ™ ) \_m‘_ K m | ok
@.m Mo @ o~ ~ < N w._um 0% T o | wl
< T | X |® W o P K T = T | T
)
o | | Q) s
s | 2 *® = k3
Ko | <B K N Y
Q) 7 ) X
L Hﬂr ~ 3
~ ~ o £3
A A A A

- 111 -




O =A18}

%

& Ve

AA &+

gl/A el Al A'7, " AR W Bl
7}

}

2
jus

-

~UENE

ol
A

A"

X

pUsel

z4 2%

RN

=

8|

e

¥R

[¥ 27] @ =A3}

(@) [ S (9] [ap)] ™ () (92) (9] () o~ (ap) (a9 (e o~ o~
fin
i (@)} © e'e] (@)} o] o~ o0 (@)} (o)) o0 o0 0 0 [ee] e'e] o0
YA
dAlO
Onﬂ (@) () S () o~ o~ () (92 (9] ™ () o~ () (e () ()
xT (@)} o~ o] ()] o] o~ (o)) (@)} (o)) (@) ()] 0 0 [ee] ()} ()]
UAIO
io [ (e (ap] (@) () o~ o [ (9] () ™ (e (a8 o~ o~ m
io (@) © 0 ()] ()] 0] (@) ()] ()] ()] o] ()] o~ © ()] =
— | =
Xl
. T |~
.mn_ J_u %
LD [+o —_—
K M =
" K| N "
n X ﬂr
| = T n ~
ﬂn &M = ~r =K
| o —.| © o
i} Al g Jo Gl
| oo < 'S N il
d | = ) ™= R =
Ho | T | T 3 3 % F| ° o
S W 3 o K =| =° w
G i e e Es g
Rl M| e oo | F = 2 E i
H ok | © = .
“laly|ad|2FE . 2|22 :
wl | 4 W <0 of T| 7
<~lw | HE < TP [ | W il
Mo < " B RO RO 3
—
ﬂo
TOo
m;A ~X
i~ X0 W.W
HT_ Eo .@- ﬂi_,l
Ko | © 3 O
o ) T
< = ofo
H H Y
AN AN

- 112 -




=
L

2 47 el oo

— 2 4l sleehg)

ﬂ

O

1)
“

ZutEAE 2,
2" e}

i

Bl

28] ® AT W £EFE VEAA A

T
ar

[

B ) hebd

Mo ) | loo | m|lo|w|lo| | m Lo o0 ) ™ o0 ™
i o0 ~ | OO | ~|© | © || o o~ o © o~ © el
YA
H_AlO
o ) S|l |w|w| o |lo | m|© o0 T} o0 o ™ o0
x? o0 o0 | D~ | D~ | D~ [ D~ | D~ | D~ | © o~ © © 0 00 ©
)y_NO
Mo o o | Mmoo |lwL|w|L|o|o 0 0 o0 0 o)
o © [N I S - T I S Y SN (o T Y B Y < < s < <
o
Ho
o | =n X
_ W
K|« T
F | < K|
T3 T
_ w | T =
m =l = =0
el Ak =
h Wu o i Wu < oM
0
A T *
i e M| A
= | M EN o
& 0 W oF | W =
~ | R — o | —~ —
yAL aﬁ iy m pa N
W w oo N M iy
® | ok ER S X 3
K B TR | o e s
| of o | WK el
o)
o
fri
nk K .ﬁ
BT JI <
Ko T =
o RO oR
= Mo |
~_
=0 K T
A

- 113 -




EERY

1)
v

pUzel

’

]_77 « x

HALA] 2 n)dFa)

AFEA 7} e

202 viet

L

| .

1w T

-

| .

EH o)k o

Fell ]

H o

RN

e}
o] % 3he wol

L

GEECELE BRI

o

]

RE

5

SEE SRR
]E}—
e

| =

A

2t

°

2’2 i

s 9]
2
CEERR

o
o
Ik

[

s
T

o
aT

1]

stol o
=i
3} 2

2]

F73
T &

&

-3
A A &=

|

7
— o)/

O

_.,_AH (92] Lo () [ap] () 0 Lo Lo ™ o] Lo S ap] [ap)] Lo 0
Wl o | o | b~ o~ o~ o~ © © o~ o~ o0 0 o~ o~ 0 o~
=
ize)
Mn_ (92 () Lo e'e] (e (@) [ap] o] () 0 0 (ap] o0 (e (ap] (e
(@)} (@) o~ o0 o0 o0 o~ [ o0 (@) o0 o0 o~ o0 o0 o0
Kjo
ize)
_Mo (@) % ee] o] o] (@) [ee] () o0 (99 Lo (e'0] o Lo Lo o]
1 (@) = o0 o0 o0 (@) o0 o0 o0 (@) (@) (@) (@) (@) (@)} o0
te}
o
exn]
ﬂo et
T ool
_ 0 q N
LS
™ Il =S RIN
_ W s K
s = =
7 Z -
= 2 T 5
]~ o = & X
) 3 iy o IMH =
& + o o £ i
—_ —_—
X N iy
Y e G oy [ ey
o#o —_ o} ._IT_NI X \Jrlﬂ
RS -
= pl
=3 Bl X © T ~ ~
g M ® o | o o = B
i A T TN ~ Mo B
— — —_ —_— —_— —_ ~
N o W < W B iy Ho o~
R
e
Kfo

- 114 -




7)ol A A

b

hEs

o oA Aol o3

[ el A

A Ebe

HH
b

Ho

T

AAAAA A 7] 7hRE (Bfo] vl 2, Wl 9

1 o«
T

- theow

30] @ AR a2&7E AExRA A3

X

Al

[

ze]
_,MH o~ = ™ o~ o [ap] o o o o~ o~
iy © o0 o~ o0 o~ Lo D o~ o~ 0 Lo
~
X0
O& a2 =) ™ o a2 o o o o~ o ™
o~ o0 [op} [@p] o0 o~ D o0 o~ D Ne)
Ko
xo
EO o ™ ™ a2 =] o~ e o o~ o~ o~
0 o0 o~ 0 o~ e ()] 0 o~ 0 ©
o
o
=H IHT
Y ﬂ A
4 = N
0 T )
= ohy il
— o 3
k| X — z
il ® x 2
— iy gl
%w_ X —_— —_—
= | ° G
= . of —
p— U_.E — N~ —_—
S ) T Bolg e | R
0 0 LIZEE
= H W | T to | K
o | ] 3 B RE T
of | B bo ® G| =T |7
K| < 3 G = 3| <
o
a £l
Mo =
J.Jl —_
WR K
o | K oy
Ko | ) [ =
3 ® F 0
Y T " oo
Kfo T N <)
A A

1 s/ #H et

Ho

e

2317

o A /A kel =

HH

- 115 -

37}

5]

AL

=



gzl

31] ® As/Ad 2878 HExA 23

iz

Al

[

_”_Au © o0 N | 0| © o|lx|o| o |w|w
o~ © ~ | X o o= 0|0 |0| B || D
YA
O
ML © o0 ol < | o o|lw|w| & | w|w®
o = © 0 | 0| & 0 0|0 |0| & || D
e
mO o N 0 | 00 | & N || oo o |
io [e'e] o~ o0 o0 ()] ()] ()] o0 0 0]
Bk
ao
=
Bl
o
o 4o -
o
bR B & q
o = Al
HT_ 0 KB 1:_.A
< T N W
—
e o M_
—_ ——
X K
ngel
T e ® )
i ool e [ mK
K —_— 3 ~ ui
i w|w | TN | % o
s 3 5
<R A 3 3 qr
K| R X 3 XK ~
.
T
==
T o
—_— 13
R X
| o ™ o
o) = ~o
XT % [E] N ﬂﬂ
PR _—
K o w K
[in K "
K EK B
VAN

> 7

g
S|
X
ap
R
ah
S|

1174

[e]

i

o}

=

.

ZFog

5

7Hd

]

3

2E 3A

I

Pholl 4 377

(e}

bz

ll/la] Iz

Al 4

olm
o

M

.1&0

4 BT Fastin B7te 3%

o N
H

78 34, $84, 4

o
mwo
N
T | W
K| —_—
~ ﬂm =n
b 7| ok A
5 U5z %22
pal 7! : oK
- ~ ol
4 s > Fo
DGy t o
K= K 0
i_u n Z.E ﬂu -~
— .A_ = | = N
Xro—_— o ~
~ —_— J,.,l‘._
B Mo | R i
of T of | N
T ~ | T e
o R v | K 2
~n oy
N lﬁo _l.l
£3 ~
—_ T N
\ﬂ oo ofo | olo o
m° e
= = Gy K
~ ~y | oV | of T
S T o o= | =
b ) = 5y =|= 3
Ko | = | 329 = = | | b "
&3 e TR | |
_ = = | % | "
= 3 = | oy Wno
N 8| R WO | ke | ke ey
G | x K| | R 3
0a Mo Mo | "
AN AN VAN VAN IVANIN VAN VAN
|
BB
i AE IR
= w|w | w | w | e R|E
| | x| || T |
Hl W [ H I H[ININIT|®
4| < | 4| F| S| S| | L

- 116 —




A2 wlefabel AbslA e HEE

A oA

p 1

A71e9 LR

2

1.

LR ST

ol

o

El
o

=

W
;oH

T

i

A S A F A a1E

b 7o) ofv]g}

gl

|

o

| =5t

A4

A

&

v 2l

fei3
=

Jol ko7 w7

)

— & AA A 240} A5 A4S EAlo] 12

SIRES

F 1A 7| A 7)E)

k)
i

A=

1712 At

S
T

s

gol 7t

% FRol &7

°
o

Fak 7]% 4

[e)
o

=
<

O

&l

o

—

- AF D Auls T

4 8 (Needs) &2 48 (Demand)el|

=
|

A

AE 8 Au) 2o} 5

A 74

)
b
o
olo

o
N

ol

o

CY
Kl

rd

(Function) 847} ¥<l¢l

71

—

1=}
R

A 7t7) o]

2
5 ol
!

—

s

o

bl @abd Aol mgh7l=(7]s)e 7

}s

SR

d

Hew

blon, ol 4%

FES

o

El

oV
0

Ayl

1o

75 5

B

A

277

]

el

whe} 7o| el dof

1

oJu| 7}

A

L_]o

)
o ofn

= o

1__]o

HAE g AL Al

=4 E

]_
(Complex Function)& 7|Hte 2 &} glo] si& 7]52 +

H

- 117 -



cad

] (3£)

AA 7] % ofel

3

5

’

o] opuz}, A, ~E2

L]_L

ol o]

S &

©

13
>

P2 2

3

3, o, HA &

=4

-

el

7 ale E ofok o 2 A

1L
v

<

olm
ok

<

el

S

2. AHA A7 FAE A7 H=

KR

o

o Al 17elA dH7Eo] 7}

2 7%l QelE wEse] ol AAo] ohve, AFAeE &

G0
=

Bl
fi%e}
%0
X

ol

Ay

DA
_

;.AU

o

o

&+

,;]o

A7l A

1

boopvet,

o
LS

A §-5}o]

Holl A e Zelde

o
=]

o}

2~ O
=T

| A7

' 9

Fol A AYA T

B
4r
__OT
_-OT

L
;oo

- 118 —

(2% 41] AYA A7 ¥F =9



4 S

=
o

SRS ERES

[27 42] AlF7ss T83t= Al7EA] 24

D @2aA o 7] 7)ol A

28] A% 7h5 A

|

A

A %13

3
o

2177}

Kl

oS o
= 7|

A

d

=

/7

o ddelM 7lx, S&/E, A

7_11-

5ofof

o

Aol 71719 A

&l

AA (7] 2A)
/7N EEA])

AaAo] 7)7] ARG AL A AR AYLAE (A =/F

I 7]

)
F

Sl of

SR

g

-al

oo

)

- 119 -



FaEd

Accenture(2016)—Technology—Trends—Technology —Vision.

BDI(2016)—Industrial Policy Dossier Germanys Prosperity Rates on Innovation.
EPI(Environmental Performance Index). http://epi.yale.edu

ESPAS(2016)—Global Trends to 2030—Can the EU meet the challenges ahead.

European Commission(2009), Communication from the Commission to the European Parliament, the

Council, the European Economic and Social Committee and the Committee of the Regions —
“Preparing for our future: Developing a common strategy for key enabling technologies in the
EU,” SEC(2009) 1257,

European Commission(2011), High—level Expert Group on Key Enabling Technologies - Final
Report.

European Commission(2012a), Communication from the Commission to the European Parliament,
the Council, the European Economic and Social Committee and the Committee of the Regions —
“A European strategy for Key Enabling Technologies — A bridge to growth and jobs,” COM(2012)
341.

European Commission(2012b), Communication from the Commission to the European Parliament,
the Council, the European Economic and Social Committee and the Committee of the Regions
— “A Stronger European Industry for Growth and Economic Recovery: Industrial Policy
Communication Update,” COM(2012) 582.

European Commission(2014), Communication from the Commission to the European Parliament, the
Council, the European Economic and Social Committee and the Committee of the Regions — “For
a European Industrial Renaissance,” COM(2014) 14.

European Commission(2015), High—level Expert Group on Key Enabling Technologies — KETs: Time

to act.
FAO_UN(2017)—The Futuer of food and agriculture and Trends challeng.
intel(2016)—McAfee Labs Threats Report.
LGERI(2017) 1201794 ZBAAY 4428 Aotz HAYEE 2.2%, , LGERIZ|XEE, , pl3.
NIC(2017)—Global Trends—Paradox of progress—Report.

OECD(2016)—an oecd horizon scan of megatrends and technology trends in the context of future

research policy.

PWH(2016)—Global shifts Urbanization Migration and Demography.

- 120 -



RSIS(2015)—CYBERSECURITY EMERGING ISSUES, TRENDS, TECHNOLOGIES AND THREATS
IN 2015 AND BEYOND.

THE Geneva Association(2016)—harnessing technology to narrow the insurance protection gap.
UK(2016)—Innovate UK Delivery Plan 2016—17.

UK(2017)—Technology and Innovation Futures.

US(2016)—AI Autimation and Economy Report.

a7 2](2012) wlefe] HAl= @A EA], ofspet vk A35F, 2012, 2. 15, A7]dT4

i
X
-z
0
E (

H5(2015a)

A F-AE(2015b) =vle] ehdstar &g A =A-AUF 714 ] 7184 (2015~2019).
A LA FE(2016) 2016 o] AF7| 5 B 1A

WARAGE(2017) 20170 % FFdlolE AT L o] &5 A|3PA g

F7tabek7| &9 3] £ 91931(2009), LRATFNE 2 u]FAA D).

= 7t}Ek7 )91 3] 2991 3](2012)—A438] H3tr|&d| & x4}

F7htshr1EAl o8] £ 919 8](2014), BRAA AEE A% $3vIE DA,
S7hel7)E 23] 2 #1E(2016a), 7] =-AR A7t ik SARRHRH).

Z7habel7)eA) o) 8] 29391 43](2016b), FHR&DFH A A A = (h).
T 7tsh7]e 918 92 -hE](2017) A53] Hetr|Ed|Sx2AF AIH(]).
THEGEY FTHAEAMANE -8 Fof Aq 2 AF A

http://www.ppm.or.kr/contents/contentsView.do? MENUID=A01020207
2RI A (2016a) =7l A Hshrs A A7 F AT

=H1ebA # (2016b) 2015 A8l X

FEDEN FEFENS/EAEH(2016), 2017HE FEDENSI|E AT UL A A F
2192 (2017) e 2= 5HA 8.
718 9](2015) A sie{c}e) wWalol| wlE wla) Azl whd Ak Al T

ZAR1(2013), 2# 3} AF3| e} vhioute] @ AlA|, A F-shA Al ol A e Bioin A3 A4$1%] 20134 3235

7 $(2017.6.19.) “=dl A zelhA 157] AFAHA Fdlo] ofufx]

A5, uba(2016), AA YA S diujek Alxs] FAPA T AA, FAAT 2016-20,
Hatr|eg A AT

7938t §71%(2014), v=olste] s} wiel, F2b A7t AW 7(34), A ARy

71874 0] & 2 5E(2011), AN R&D AR ATFo] A2 A vl g=petr|&7] 57k,

2AAR(2017), Al sAEALS] $47] iAo Rl 2 W&, KIET Abd73 A, Akl A a4

+3-8(2016.10.4.), IMF, Ax= 71" A 7bsA 7, A4

- 121 -



1

A

X

2]
A

=
=

1| $1£13](2015) wlefelsr &

=
L

3 ule

2

g4 9](2014) 7]5WsE A3k SAA
31

~ I e ol W
(G o o)) ™ mﬁ ~ % %2
o : | o S ©
T o oo CY 3 o
X s N 1o gl B 5
M 0 3 L R ) T
HL o ~ XL ) 0 K \m () C._o
N — —~ N N ~ o~
= ™ o’ S — H © Mo
B ) = P V i H e
z . 5 ol ol
i O < I WO B o =
. B oS —_ o - e = B X 0
- > & o — w0 o A= T 2
™ = P2 ) el Mo < w1 5 o °
™ _ 3 it — o~ _ ak H S o
o T £ g = R A I
= 2 "X < KW — o 1 R mooo me
= o = A o X2 T Koo M Mo 8 e
PEOOXEE DB B oo~ o WS o
N B H oo @ <) < 5 = Ho2 .5 < e
o J
G C I SO I T {5 ¥ ow
- _ T e i K o X —_ _,_.l, al B W % X by
~ m° X . [T - fa] _!1_ J.ﬁ
x_.o ™ (@) o = wj ) —~ o o =
P a0 =2E¥gE e 2d L%
) & w ¥ T -, W K o Z o = & ® o5
el < o I T R R B L R c g M g
—_— o — _
0y = MH ~o .~ =~ \,A|~ Klo Ko W | o Do &o X9
xx  EEH Mo E oo omode W o= ©OE W o E R X
U EE R T oo N E oo oo N ® R T 5 @ =
D _ = N = " e X o = 5 W o =
- S=U v P o] X o) » %o (S ~3 o I <8 = Ko
Tgewed TP eX®oE LYo g LE
— —_ O —_—
P oo ¥R K < 5 4w ML T O o mw = mﬁ & WH =
_ — T s <~ N
7?_ _ﬂa do ¥ ¥ = Wﬁ ~ _M,Q_,l = i ™ MA_M Y H, - & ! B e
wOW o g g SR O BB R E T3 ~ g = 7
r Fezpf® sawmen ootz FTEEIF
) )
== i I PR S = B = 3 8 ° g
wOW R ==y A - S = 8 2 % X @
= ~ B LR . F 5 S &t & B < 2 o
F 2 %X B ,_wo T R < o MTEH NN > R > 8 o M =
- = 5z = = » = S = = = = © ~ o X =2 o o7
S ST+ S S g s+ 8 9% S2FF MR 2 4 o2 8 2%
S W DN _yo SRS S ) 02 ~ 5 8 8 g <
—_— T T ~— iy
oA o w2 g 2 s L ¥ % 4 8 2 ® o W
I I A A R = B S C T = s ®H o B
—_ -~ - = Zm T =t o — 1.wu AT - KL T o
L T A N = S - = S = S e B S =S~ S B R S
oo S 08 T S g g 88 0 g = o NF
G A A S O T R G- B S = B
FOEPE TR Bod R OWOFE TR o TP WS MR oRT
n m = =R o T o oW T T < CUNS

13
=1

o} AAA|, KOFST Issue Paper, ==}

<
TT

} S&T Market Report, Vol.40, 2016.03.

<]

- 122 -

AT Fne] AP FA of

|

S
«

F&(2016) Aol A7) A1 &
1(2016), v}=n}o] QA4 KISTI wAlE|EXE 2016—50

BAF TR AE(2017), A du
°

sl
A

-

of 1 x| ] ZH(2016) 2016 thdtel= oz Hek

AYAH, o] (2012), 7] ==

o



4Ho}(2016), F7IR&D 2| $q H FAAIARE, Fhabd 721

°|3h41(2016.5.30.), F2HEA —=vinte] @ ook &tat Awk

o|349-(2016), AFfF7tll = AetAL HA AA'REE o5 LG Bysiness Insight 2016 2

o]AHA)(2017) ol U EAbs s, RABAEH, 20179 149 2(FH A|243%), 2017.1,
29~46.

ol 4], FEA(2014), FoAdel E4tE) el %

o5+ %1(2017), #He] AmtEHE 2|7} ghaol] F= A, =793 FAFHAT

o] =R1(2016) 4AF Abds 3} 4bd722] W3} #2874, 158 6295, KW

of
N
2,
2
—
[»\o

ozl AIRI4=(2016) A|47Fs3F FEALE 93 A (R&D) A& \kak ISSUE PAPER 2016—16,
= 32}817| & 7] 8 H 7HA (KISTEP)

o

o]7-(2013) A&A] BAHFA A FAHE AedT

o] "5 (2012) AR,

ole 3H(2012) Rio+209] A&7bsdh whAe]l HAHelA 2 F4AA e o8, ECO 2012, Vol.16
(1)129-162.

°ol5ted (2015), vt=—ntol e FgrlEe] I 7|& Wzt AR e dg 3 A

ol8](2016.3.6.), AX T "=AAA, = =EAHA L A BE A7 S-EEAA.

ol g, o] dE, A H2016) AR AAFT A5 S AR

’

oc’"

kg] x{]/\] ﬂy_ﬁx]. ]_ wxtlo =
A el ALES, AxdSS SACE, Iy AERZ N3], v.14, no.3, 1-12.

olzd, A3, 7k, 24 (2015) ZAZEAS] 9 A&7 S ek AFSEshs 2713 dats] o
-&-(1), BEEAIEA AT (KISDD).

o]z, o|A]A], o]Ald, 7193 (2016) A A3 A&} 5AE 93 ALe|EaA = AT} §HEA}E] 9
o -S-(1D), X541 A A2 (KISDD).

Al 3 (2016) AFEQIEIUN(IoT) #& Fuibd &3 2 A, VIPEIEE, 1624, AehAA A7

A7, 7143/, 5, o] sH(2015), Hl FAA 716k 5 o dgty) WA, Febr|s a4

A54(2016), [CT7|E5 E-43F JAFA AR A LA 2BI(CDSS) AT 5, FREFA7EXTANEH

21 (2017), 4xpakd o] Almgdel wlA= d&FI A, Abgded T

AAE(2014), die] Faare] Adae] ICT T3 AAHE, =334 7]18 %7k

24 g27183H2017), o]l FuF meF oA AP LY FEA

Pr

mﬁ

H

\-J

Fe| 2 5-(2015) =7 7bed ok 2 AL

¢

i

1217 (2016), Bldlole] #49] Fule] &8 d33} AAPA, KISTEP Inl Al 145, dh=r3}sltr|<7] 8471
SAH(2016) 2015 APl 5A BT x5(2016.9.27. 90 F), p2.
EAA(2016) 2015 AUl EA HEAE(2016.9.27. ¥ E).

- 123 -



S8k )4 7)1 89 71 (2016) —A|53] #38H7|%d S RAH1 AT E)
h=raslr )& 7] 8 7 (2017) - A58 sk |Ed SE2EAH 2R E)
S EEAAATH(2017) FegdAdqt 2017(1), , A203) A7 E04—2017.

=13

o

)

A H AR T (2012), P F 8] HE W

ghaked 7| 9 7] 21(2016), 20161 A7/ FoAw) 2 20179 FAAE - v
Issue Report

= 4u| A (2013)  EEaA A #1917, .

T OF AT, IFHLF7|EA T (2016) 20166 SFAFGAE| 24}

AN A AT (2016, 5. 27), “G7T=7ke} gh=te] Abglx wskel AP, <A

74 2013 w|AHA] F3eh A

#F3](2014), 13215t FAHEo] Ao} &5 Frel, BARXEF

x4, (2010). Alxgd shieisdel stk sebr]eA A, (178), 9-19.

- 124 -

43, KEIT PD

4>



< r}o| E >

BioIN, http://www.bioin.or.kr/board.do?cPage=1&bid=tech&catel1=09&cate2=002(2017.06.15.
A5, BTEd—7ssd>rto| L5t w33t

Lloyd’s Resister Foundation &3] ¢]%|,
http://www.lrfoundation.org.uk/news/2014/nanotechnology —review.aspx(2017.06.15. %<

UNEP GEI &3 ¢]A] https://www.unep.org/greeneconomy/(2017.06.18. <)

World Bank 2017

http://www.marketwatch.com/story/here —are—10—world—bank—charts—on—the —uncertain—gl
obal—trade—environment—2017-01-11(2017.06.10. <)

BAER - tfgkelsts] AR
http://health.cdc.go.kr/health/mobileweb/content/group_view.jsp;jsessionid=2CtOhv TqP4J9PVWAL
FygiuQA9gkdm3eOhAYxwzojel3H1t9¢gjqz916ddY59j1y4. KCDCWASO1_servlet_PUB2?currentPag
e=1&dp2code=101120000000&dp3code=101117102000&dp4code=&CID=3322034B84 (<&
2017.6.15. %)

A F- o)k ¢lH x| Ed|o|A], http://www.mfds.go.kr/index.do?mid=1720(2017.06.15.%3<)
H

Awd e B3 FwlA7keod ok £ AL, https://knhanes.cdc.go.kr/knhanes/index.do (2017.4.27. <),
=u| A7y kR AL A —F A -7 e, vhd A sk

- 1256 —



1l ZopE VIEHIEA AR

| F=
MESIZ A4S 9l wle olsrst AR Fe BY, TP, o3 o HelshRi Aulzal
“shapingtomorrow.com’ & 2§
o o|& E3&) foresight, disruptive technologyS v|F3slo] &l Fof 'l.J 7191= 2 9lEslo] Hof
W 7lssd 4 vy gAE A5 5 TR (eF OOOOEVH A7 $ 90047H)
— 2016% 14 194 20174 44 2197bA) 7]ad £ 2xbebslom, O 552 ofdfet 2+
TITLE SOURCE
A DIGITAL EMPOWERMENT AGENDA FCC
2016 highlights Future Timeline
3D Printing Is Already Changing Health Care HBR
5 Banking Tech Trends for 2017 Chris Skinner's blog
A 21st Century Square Deal Washington Monthly
A new world of cities and the future of Australia Nokia
Amazon: IoT Retailer of the Year Amazon
Archive for January, 2017 Truth 11
Trucks.com
LinkedIn Pulse

Drone Delivery is About to Disrupt the Trucking Industry

Deloitte University Press

Education Is Not The Answer (Part 1)

University of Pennsylvania

Global risk management survey, 10th edition Heightened uncertainty
signals new challenges ahead

Director of National Intelligence
Trucost

Global Shifts: Urbanization, Migration, and Demography
Global Trends

VOA

khorreports—palmoil

Growing business value in an environmentally challenging economy

London Futurists

Hackers Attacking More and More Nuclear Facilities, Report Shows

McGowan Institute

khor reports — palm oil

S. Department of Transportation

London Futurists news, 9th July 2016
Newsletter | January 2016

Adam Curry

Baker McKenzie

NHTSA Federal Automated Vehicles Policy

McKinsey & Company

No Agenda Episode 824 — "Clinton Cash"
foresight africa

dialogdesign

Serious Insights

NOW NEW NEXT: How growth champions create new value

Peering into the crystal ball
Scenarios and the Future: Thirty—Five 2016 Uncertainties that will Shape
the Future
Special Report: 2017 real estate industry outlook Inman
Tech Trends 2016: Innovating in the Digital Era Deloitte
The Digital Economy SAP
THE MAP OF THE FUTURE National Intelligence Council
The New Influencers PR Week
Machine Design
Wharton
EY

The Next Generation of Electrical Contacts for Medical Implants
to Take Your Job

The Robots Are Coming

The upside of disruption Megatrends shaping 2016 and beyond

- 126 —



TITLE

SOURCE

World War Three, by Mistake

The New Yorker

10 Trends That Will Define the Fashion Agenda in 2017

The Business of Fashion

Fast food disruption heats up

Sydney Morning Herald

Global Risks 2016

World Economic Forum

Global Trends to 2030: Can the EU meet the challenges ahead?

ESPAS

Harnessing Technology to Narrow the Protection Gap

Geneva Association

No Agenda Episode 849 — "Short Circuit" Adam Curry
No Agenda Episode 888 — "Dutch Trump" Adam Curry
No Agenda Episode 900 — "900" Adam Curry
OECD horizon scan of megatrends and technology trends in the context of OECD
future research policy
PowerPoint Presentation MEC Global
Robots are after our jobs: what can we do? LiveMint
The future of food and agriculture: Trends and challanges FAO
The Future of Industries: Bringing down the Walls PwC

The future of tech in healthcare: wearables? The future of tech in
healthcare

Information Age

The wonder drug A digital revolution in health care is speeding up

The Economist

World Cities Report 2016

United Nations

A Case for Cannabis?

briandcolwell

The twenty most influential people in field service (2016 edition)

Field Service News

2016—IoT—Predictions dataart
34 Remarkable and Surprising Things About The Future Medium
5 industries on the verge of IoT disruption Tech Exec

7 trends that will disrupt and define retail in 2017

Retail Dive

73 Experts Reveal B2B Marketing Trends to Leverage in 2017

SnapApp

8 technologies that will transform healthcare in 2017 and beyond

MedCity News

A data disaster? How enterprise customers and data center operators are
prepping for IoT

ZDNet

A Strategist's Guide to Blockchain

Strategy + Business

Achieving the Sustainable Development Goals The Role of Financial
Inclusion

CGAP

Advancements in Bioacoustics Sensing Set to Expand Consumer Electronic
and Wearable Device Capabilities

Frost & Sullivan

Against Corruption: a collection of essays

Department for Education

Artificial Intelligence Market — Impact of $16 Billion by 2022 in
Semiconductor Industry

Fox 34

Artificial Intelligence Teams Being Acquired For $2.5m/employee;
Employee Value Often Far Exceeds Business Value

LinkedIn Pulse

Asia Pacific Spending on Robotics Will Reach $133 Billion in 2020,
according to IDC

www.idc.com

Automotive Usage—Based Insurance Market Trends & Forecasts

Los Angeles High Tech News

Banking and Consumer Electronics Boost Biometrics' Position in IoT but
Security Issues Looming Large

ABI Research

Blockchain Healthcare Conference Showcases Skepticism and Promise CoinDesk
Blockchain technologies integral to regional smart cities Saudi Gazette
Book review: The Rise Of The Robots LiveMint

Brain Computer Interface Expands Beyond Healthcare Applications into
the Rapidly Growing Gaming and Entertainment Sector

Frost & Sullivan

- 127 -



TITLE SOURCE
Business Model Transformation | @CloudExpo #BigData Sys—con
#Digital Transformation y

Capturing Technological Innovation in Legal Services

Law Society

Cisco's John Chambers on the digital era Tomorrowtoday
Cognitive Computing Technology Marke Trends & Forecasts Los Angeles High Tech News
CommerzVentures' white paper on InsuranceTech SlideShare
CONNECTED CARS: THE OPEN ROAD FOR HACKERS FireEye
Cutting the Cord: The Future Of VR Headsets Has To Be Wireless GE Reports
Cyber Security Quarterly Round—Up — March 2017 Lexology
Cybersecurity and the Internet of Things CybeRisk
CYBERSECURITY: EMERGING ISSUES, TRENDS, TECHNOLOGIES AND RSIS

THREATS IN 2015 AND BEYOND

Daily Archives: January 23, 2016

Cyber War Desk

Data visualisation will drive enterprise Big Data analytics usage

Gizmodo

Death of Distance

Shaping Tomorrow

Engineering and Physical Sciences Research Council Impact Report
2014-15

EPSRC

Flirting With Humanity

New Republic

Future of Surgery Insights

LinkedIn Pulse

Going Digital In Life Sciences: What Does That Really Mean?

Digitalist Magazine

Has the moment finally arrived for AR and VR?

New Electronics

How artificial intelligence will transform your business Telegraph

How Cybersecurity National Action Plan Affects Healthcare HealthI TSecurity
How Disruptive Is 3D Printing Really? Disruption

How Evolving Cyber Threats Affect Health Data Encryption HealthITSecurity
How innovative organizations are using cognitive technology to disrupt IBM Watson

markets

How Robo Advisers, Fintech Are Revolutionising Wealth Management

Hedge Think

Innovation: Check your comfort zone at the door

LinkedIn Pulse

Internet of things: humble lightbulbs could become a form of attack

Financial Times

Jobs lost due to Robots & Technology

LinkedIn Pulse

Key Innovation Issues for 2016 and Beyond

integrative—innovation

McAfee Labs Threats Report

McAfee

M—Trends 2016

FireEye

National Flood Resilience Review

HM Government

New Whitehouse report — Artificial Intelligence, Automation, and the

Economy. RobotEnomics

No Agenda Episode 788 — "Mental Defectives" Adam Curry
No Agenda Episode 830 — "Tool Followers" Adam Curry
No Agenda Episode 856 — "EU Gougers" Adam Curry
No Agenda Episode 886 — "Exodus of Misery" Adam Curry
No Agenda Episode 898 — "Chain of Lies" Adam Curry

global transactions foresight

Baker McKenzie

global internet report 2016

Internet Society

OLEDs Meet Demand for Cost—Effective, High—Performance Lighting

Frost & Sullivan

Prepare for the Digital Revolution, Says Convergence Keynote Speaker
Ray Wang

raps
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PwC's top 10 healthcare industry issues for 2017

Healthcare IT News

REPORT: Robots to dramatically boost logistics by 2020

arabiansupplychain

Robo Advice set to Dramatically Disrupt the Financial Investment Market
With Automated Advice, Says New Report From Ignition House

PR Newswire

Robot Doctors

Disruption

Robotics Startup Funding Disrupting Healthcare

Answers to Corporate Challenges &
Innovation | PreScouter

Simulation hypothesis: The smart person's guide

Tech Republic

Ten Tech Trends for 2017 — A quantum leap Delta 2020
The Future of the Internet of Things Shane Wall
The Future of Work: What Winning Organizations Will Look Like in 2025 LinkedIn
The impact of technology, CYbere_srti;ti and the future of corporate real workplaceinsight
THE NEW PLASTICS ECONIQIE\ZIAETRIE(%HINKING THE FUTURE OF Ellen McArthur Foundation

The next revolutionary medical instrument? Your smartphone

Wired UK

This exclusive report reveals the ABCs of the IoT

Business Insider

Top Artificial Intelligence Companies in Healthcare to Keep an Eye On

Medical Futurist

Top social CIOs: 25 must—follow IT leaders on Twitter

CIO

Virtual Reality, Blockchain, And Other Trends That Will Drive Competitive
Advantage

Digitalist Magazine

What Could CRISPR Do Tomorrow?

Medical Futurist

Where Digital Strategy Is Heading for 2017

Centric Digital

‘The disease is unbelief: Boko Haram’s religious and political worldview

Brookings

12 sci—fi technologies already changing the way we live

The Next Web

2016—2017 Trends: Blockchain Proliferation

Cloud Foundry Live | Altoros

21st Century Megacities : "Should I stay or should I go?"

naked future

3D Printing: More Than Just a New Way of Making Things Shane Wall
5 Technologies Driving California's Clean IoT Electricity Strategy Triple Pundit
Agriculture Wikipedia

An economic review on the Collaborative Economy

European Parliament

An integrated perspective on the future of mobility

McKinsey & Company

Automotive revolution — perspective towards 2030: How the convergence

of disruptive technology—driven trends could transform the auto industry McKinsey
BP Energy Outlook — 2017 edition BP
Class of 2030 — Which universities will rise — and how will they do it? Firetail

Driverless vehicles: The future of car ownership is Pay—As—You—Go

IoT Now — How to run an IoT
enabled business

Fintech Growth Poised to Disrupt Banking Industry

The Financial Brand

Ford looks to 'disrupt itself' with focus on driverless cars and shuttle
services

Marketing Week

From zero to seventy (billion)

The Economist

Future Innovations

Shaping Tomorrow

G.M., Expecting Rapid Change, Invests $500 Million in Lyft

NY Times

General Motors, Gazing at Future, Invests $500 Million in Lyft

NY Times

Global hospitality insights — Top 10 thoughts for 2017

Ernst & Young

GM is offering an unlimited data option for car owners (GM)

Yahoo News UK

Hail the maintainers

Aeon
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Here is what "Internet of Things" will do for Transportation

LinkedIn Pulse

Hidden Talent: How Smart Companies Are Tapping Into Unemployed
Youth

Stanford Social Innovation Review

Hybrid Imaging Platforms Advance Significantly in Clinical Settings

Frost & Sullivan

India's economy: Why the time for growth is now

McKinsey Quarterly

India's Triple Play

Strategy & Business

Internet of Things: Are We There Yet? (The 2016 IoT Landscape)

Matt Turck

Israel's Silicon Wadi Is Bringing In Billions from Investors

Institutional Investor

Navigating the Last Mile in Global Urban Mega—Cities

CapGemini

New technology could disrupt government's manufacturing push: Anand
Mahindra

The Economic Times

PARLIAMENTARY DEBATES

Hansard

Passenger rescue drone airborne 'by 2020’

BBC News Technology

Sharing Economy: Co—Working Will Disrupt Property Sector, Forecast
MBA Students

BusinessBecause

Taking cyber risk management to the next level

Deloitte University Press

The Changing Role of Cars

Disruption

THE CLIMATE—-NUCLEAR NEXUS: Exploring the linkages between
climate change and nuclear threats

worldfuturecouncil

The future is now: How to win the resource revolution

McKinsey & Company

The Global Risks Report 2016 WEForum
The Rebirth of the City—State How We Get To Next
Ultra Low Emissions Vehicles theyworkforyou
Understanding business model disruption in the mobility industry Medium
What's Next for Motor Insurance? Towers Watson
Why Amazon isn't losing sleep over the Wal—Mart/Jet deal Retail Dive
Why Old Ways Of Getting Around Cities Is Clashing With Current CITI 10
Realities
Will Autonomous Vehicles Derail Trains? bcgperspectives
World Bank Document World Bank Group
World Energy Scenarios 2016 worldenergy

Your wireless footprint can help police catch a thief

The Conversation

ABI Research finds recent, rapid gains in vehicle technology will soon
infiltrate the mainstream automotive market and disrupt traditional
business models and consumer experiences.

ABI Research

Administrative and white collar office jobs are most at risk from a fourth
industrial revolution.

CNNMoney

Beginning in the U.S. Capital markets will begin to see some real
disruption in 2016.

BPI — The destination for everything

process related

Blockchain technology could one day change how consumer card payments
are verified.

Business Insider

Brands will become ever more important.

Firetail

By 2020, companies will either lead a digital business industry vision they
have created or be part of one created by someone else.

Gartner

By 2023, the global industrial robotics market is expected to reach USD$
70.26 billion.

engineering.com

By 2030, 400 million people will rely on autonomous cars.

The Car Connection

By 2035, the world graphene market is expected to reach over $2 billion.

PR Newswire

Certain technology companies built from proprietary data, public data or

IP assets will become increasingly weak as companies and communities

look to disrupt incumbents by providing free or nearly free data as a way
to change the playing field in their favor or drive adoption of their

Medium

- 130 —



TITLE

SOURCE

services.

Changing values could further enable 3D printing as well as encourage
new products.

Weak Signals

Community banks might be most at risk for fintech innovation that runs
away with itself.

radicalcompliance

Companies like Magic Leap are working on augmented reality technology
that sounds like it could be game changing in terms of the shopping
experience.

Retail Dive

Computers, laptops, and tablets will be marginalized as India leapfrogs to
mobile 4G by 2020.

HBR

Despite predictions that marketplace lending will eventually disrupt banks,
legacy banks and marketplace lenders would rather partner than compete.

The Financial Brand

Disruptors will continue to disrupt the economy and cost constraints will
continue to shape the world of corporate business travel.

WIT

Distributed ledger technology will almost certainly disrupt the back offices
of banks.

Institutional Investor

Exponential growth in technology will disrupt entire industries and create
new ones.

Singularity Hub

Falling in love with a robot or Al will make a lot of people very happy.

Medium

Hackers could even take over thousands of devices.

Financial Times

Many believe AR glasses may even become an alternative to today's
smartphones and tablets, with millions of users employing the technology
to augment their daily lives, whether at work or at home. The main
hurdle for mass market adoption will be social acceptance.

Venture Beat

Most of the health care delivery in the U.S. and globally will be delivered
over a digital platform, meaning not in person.

Haptical

New technology will disrupt the commodities market in myriad ways.

McKinsey & Company

Not every technology is going to disrupt existing business landscapes or
transform industries.

Frost & Sullivan

Optical disks with petabit capacity will change the efficiency and

productivity of cloud services and data centers and disrupt the global Phys Org
storage market.
Publishers will lose $27 billion in revenues due to ad blockers by 2020. @fondalo
Singapore's fintech drive comes as its role as an offshore private banking
center is under threat from a multi—billion—dollar money laundering Reuters
scandal in neighboring Malaysia.
Software soon will release the shackles on sustainability innovation and GreenBiz
competitiveness.
Spectrum is preparing to reveal its proof of concept telescope prototype
to the public for the first time that will utilize its patent—pending Blade Stockhouse

Optics technology, other optical elements and electronic components.

Technologies including 3D printing, wearable technology, nanotechnology
and robotic automation could disrupt the South East Asia garment sector.

The Straits Times

Technology companies could forget about China and focus instead on
creating innovative products and services for their own key markets.

V3

The U.S. military will be required to preserve freedom of navigation to
ensure continued protection of trade routes.

Small Wars Journal

There's a good chance Bluetooth beacons will be used in every growing
business in the coming years.

Digitalist Magazine

Traditional business models will transform into
service/performance—centric and outcomes—based models.

Frost & Sullivan

U.S. manufacturers will actually see a shortage of more than two million
skilled workers over the next 10 years.

Communitech News

Workers could find themselves increasingly chained to technology at the
expense of a strong connection with other people and the surroundings
they share.

TFC
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10 February 2017

No 2 Nuclear Power

15 trends conservationists should pay attention to — but aren't

GreenBiz

18 July 2016

No 2 Nuclear Power

2017 tech trends: 'A major bank will fail'

BBC News Technology

Agential Risks: A Comprehensive Introduction

Institute for Ethics and Emerging
Technologies

America's Russia Policy Has Failed

Foreign Policy

Brexit: Will London lose its fintech crown?

International Business Times UK

Chief of Army address to the Institute of Public Administration Australia
2017 International Women's Day event

Australian Department of Defense

Cities — The key to change

Scania Group

Decline, Not Collapse: The Bleak Prospects for Russia's Economy

Carnegie Endowment for International

Peace
Do Humans Have An Unhealthy Fetish For The Future? Fast Co—Exist
Eight dynamic areas for business to watch TEC
Emerging challenger banks: Where are they now? Itproportal
Environmental crime is booming. Here's how to tackle it. Grist
Forecast | Trends that will reshap%lthe modern law firm: Future of law Quantumrun
GE 2015 Annual Report GE

Global Power Shift

Strategy + Business

Heading 1

Environment Agency

IoT's role growing as cities are pressed to get smarter

Smart Data Collective

Managing water resources key to meeting climate goals

Eco—Business.com

No Agenda Episode 876 — "Election Special" Adam Curry
Obama's Science Advisors Are Worried About Future CRISPR Terrorism Motherboard
Recommendations for Healing the DC—Silicon Valley Rift Lawfare

Rejuvenating the U.S. Partnership with Kuwait

Center for American Progress

Remarks by Director Michelle K. Lee at Carnegie Institution for Science

uspto

Science advocacy: Get involved

Nature

TechCrunch Disrupt: A dash of AI with everything

Digital Pulse

The changing nature of geostrategy 1900:2000

Air Force Research Institute

The Impossible bet

New Food Economy

The Political Economy of Clean Energy Transitions

Oxford

The United Kingdom's relations with Russia

UK Parliament

Theresa May's speech to the UN General Assembly

Department for Culture Media &
Sport

Threat of Weather—Driven Food Shock Looms Large, Scientists Warn

AAAS — The World's Largest General
Scientific Society

Turning Point

GitHub

Which Way for US—China Relations Under Trump?

Project Syndicate

Why Clean Energy Is Key for Next—Generation Aquaculture

The Breakthrough Institute

1. Executive Summary: The Future of Finance

TransferWise

20 years inside the mind of the CEO... What's next?

PwC

2016 Drone Year in Review

Center for the Study of the Drone

2016 Global Threat Report

forcepoint

2016 Public Report On The Terrorist Threat To Canada

Government of Canada

2016: The Year of the Millennial

Property Vista
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2017 Foresights Report Booz Allen Hamilton
3 business trends to expect in 2017: FCM Travel WIT
3 Surprising Ways Blockchain COEISe?ransform Commerce and Disrupt letstalkpayments
30% of bank jobs are under threat CNNMoney
5 Reasons Why Enterprises Must Embrace The Internet Of Things ARC
61 More Predictions for 2016 by Research Industry Thought Leaders Green Book Blog
8 tech startup trends to watch in 2017 CIO
A Cyberattack on the U.S. Power Grid CFR.org

A disruptor's guide to using IP

The Engineer

A host of common chemicals endanger child brain development, NIH
journal reports

Kurzweil Al

A Post—Brexit Investment Primer

Project Syndicate

A Threat—Based Strategy for NATO's Southern Flank

Carnegie Endowment for International

Peace

A Total Rethink of How Work Should Work

NewCo Shift

Adopting an ecosystem view of business technology

McKinsey & Company

Adsorption of Heavy Metals and Phenol from Aqueous Solution onto Fly
Ash as Low Cost Adsorbent: A Review

International Journal of Innovative
Research in Science Engineering and

Technology

Al's open source model is closed, inadequate, and outdated

Tech Crunch

Aligning the Organization for Its Digital Future

MIT Sloan Management Review

All's Not Lost for Mobile Operators in Payments & Commerce: 2016
Revenue Opportunities for US MNOs

letstalkpayments

An Autonomous Car Roadmap for Suppliers

Bain and Co.

An economic review of the collaborative economy

Bruegel

Annual Threat Assessment 2017

RSIS

Augmented and virtual reality go to work

Deloitte University Press

Augmented, Virtual, and Mixed Reality: the Outlook for Tomorrow

Web and Mobile Development
Company — CodeTiburon

Beating the low—productivity trap: How to transform construction

McKinsey & Company

operations
Big data without the big headaches: How to get your strategy right ZDNet
Biophilia: the key to health at work TEC
Blockchain 101 for Asset Managers klgates
Blockchain Goes Beyond Financial Services Gartner

Blockchain in financial services: How ready are we to adopt?

Digital Pulse

Blockchain is a disruption we simply have to embrace

LinkedIn Pulse

Blockchain: Democratized trust Distributed ledgers and the future of value

Deloitte University Press

Blurred lines: How FinTech is shaping Financial Services

PriceWaterhouseCoopers

Blurring The Boundaries Between Industries With Digital Disruption

Digitalist Magazine

British American Tobacco Plc — Annual Report 2016

British American Tobacco

CAREGIVING INNOVATION FRONTIERS

AARP

Circular Economy and Blockchain Disruption Challenges

Intelligent Head Quarters

Citizen Today — March 2017

Citizen Today

Clearpath Robotics raises $30M to boost development of self—driving

Communitech News

vehicles
Clearpath Robotics Raises $30M h;{c;rgg)and Indoor Self—Driving Vehicle roboticstomorrow
Cognitive Computing willis
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Convergence of Environmental and Sustainable Technologies Address
Deteriorating Ecological Conditions

Frost & Sullivan

Credit Bubble Bulletin

Credit Bubble Bulletin

Customers in the spotlight: How FinTech is reshaping banking

PwC

Customers Steer Digital Trends Driving Retail Bank Transformation

www.bcgperspectives.com

Cutting through the noise around financial technology

McKinsey & Company

Cyberspace and armed forces: the rationale for offensive cyber
capabilities

aspi

Davos 2016: Five ways technology will further disrupt commerce

LinkedIn Pulse

Decentralizing IoT networks through blockchain

TechCrunch

Depth—sensing cameras will open up a whole new frontier for
smartphones

Venture Beat

Digital innovation in consumer—goods manufacturing

McKinsey & Company

Digital Innovation Transforming the Banking Industry

The Financial Brand

Digital land power: the Australian Army’s cyber future

Australian Strategic Policy Institute

Digital strategy: Understanding the economics of disruption

McKinsey & Company

Distributed ledgers and the future of value

Deloitte University Press

Distributed Trust Ecosystem key to autonomous driving future

Embedded Computing Design

Doing Business in India Requires a Mobile—First Strategy HBR
Driving towards driverless: A guide for government agencies WSP Group
Dunford: Global Security Environment Has Implications for Joint Force foreignaffairs
Electrifying insights: How automakers can drive electrified vehicle sales McKinsey

and profitability

E—SIM for consumers—a game changer in mobile telecommunications?

McKinsey & Company

Event tracker

The Cyberwire

EY Global IPO Trends Q1 2017

Adm Australian Defence Magazine

EY Open Innovation Accelerators: Harnessing the value created through
collaboration

EY

Fashionology Style over substance?

Ascent

Fintech Evolving Landscape 2016

ffintechinnovationlablondon

FinTech in Canada

digitalfinanceinstitute

Fintech Versus Banks: Déja Vu?

INSEAD Knowledge

Fintech won't threaten central banks, for now: Bank of Japan official

Reuters

FinTech: Boon or Bane?

Cushman & Wakefield Blog

For the right reasons, in the right ways (Part 1): A four—nation survey
of information sharing about organised crime

Australian Strategic Policy Institute

Fortify your walls with digital in the midst of the Fourth Industrial

Revolution PwC
Friends or enemies? Security vendors tiptoe towards collaboration CSO Online
Future of Retail World Economic Forum (WEF)
Gene Editing to Feed the World Disruption

Get ready — 5G will create waves of innovation that disrupt every
industry

Guardian Sustainable Business

Global Financials / FinTech: Global Insight: Blockchain in Banking:
Disruptive Threat or Tool?

Morgan Stanley

Google expands WebVR reach

Yahoo Finance

Government's cyber challenge: Protecting sensitive data for the public
good

Deloitte University Press

Have We Reached Peak Blockchain Hype?

CoinDesk

How Africa can master the Fourth Industrial Revolution

Dr Alvaro Sobrinho
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How artificial intelligence is aiding the fight against cybercrime

Information Age

How China is preparing for cyberwar

The Christian Science Monitor

How Cognitive Computing is Transforming Global Industries

WillisWire

How Computer Hacking is Becoming Russia's Weapon of Choice

Elsevier

How data—driven businesses can benefit from machine learning

Centric Digital

How I Met Satoshi themonetaryfuture
How Machine Vision Could Reshape The Future Of Digital Interactions PSFK
HP Reinventing Prototyping and Disrupting Manufacturing LinkedIn

HR Trends: Back To The Future In 2016

Digitalist Magazine

Huawei underpins cloud with hardware, networking

Online

Implementing capacitive touchscreens in the car: the four key technical
issues that automotive manufacturers should take into account

New Electronics

Impossible for large media companies to innovate?

Mobile Commerce Daily

In brief: The brexit effect and FinTech

bravenewcoin

In race to be Asia's fintech hub, Singapore leads Hong Kong

Reuters

India — Cisco Inaugurates Cyber Range Lab In India

The Network

Industry 4.0: When humans and robots go hand in hand

Eco—Business.com

Innovation Can Help IT Build 'Street Cred'

WSJ

Inside Gartner CIO Leadership Forum

Gartner

Inspiring growth in the aerospace industry

Adjacent Digital Politics

Interest Rates, Unicorns And What The Fed Means To Silicon Valley

TechCrunch

Internet of Things Will Mess Up The Security Industry — Big Time

The Security Ledger

Japan Looks to Kickstart 'Fintech' Revolution

Fortune

Japan looks to kickstart 'fintech' revolution by easing investment
restrictions

Venture Beat

Key steps for a successful digital strategy for CIOs

InfotechLead

Layout 1

Current Trend

Living between black and white

Deloitte University Press

Local Climate Solutions for Africa 2017: Water & Climate Water&Climate
Logistics outlook: Last mile a major choke point fleetowner
Making the change real: Annual Diversity & Inclusion Report 2015 KPMG

Making your workplace mﬂlennial—rea;dy (they will soon make up your
75%

See Through The Cloud

Mobile phones technology and mass mind control

Hello Star Seeds

Modernizing the heart of the business

Deloitte University Press

New ultra—high density optical storage technology Phys Org
News News
Newsletter TAEA
On the Markets morganstanleyfa
On the road to autonomous vehicles Lexology

Operational Case for Bulk Powers

UK Government

Paving the Way for a Circular Economy

Triple Pundit

Plans to boost security in Singapore, preparedness in crises

The Straits Times

PlayStation VR Review: The Future of Console Gaming Has Arrived UploadVR
Powering the flow of global capital db
Prime Time for Augmented, Virtual Reality WSJ
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Protecting the U.S. economy: responding to state—sponsored theft of - -
intellectual property thechicagocouncil

Quality Over Quantity: We Need Digital Privacy Policies That Drive uschamber

Economic Growth

Regenerative Medicine Research Attracts Substantial Public and Private
Funding

Frost & Sullivan

Risk—based Authentication: An Effective Path to Optimizing Customer
Convenience and Security — White Paper

gemalto

SDN and NFV are the real integral gears of modern infra:
Ken Cheng, Brocade

ComputerWorld India

Serious Insights Business VR Weekly March 1, 2016 — Samsung, VR
Challenges and Promises

Serious Insights

SF in the time of disruption: Why companies are crystal gazing through
science fiction

FactorDaily

SoftBank Bids US$31.4 Billion to Acquire ARM, Market Watches for
Additional Bidders

IDC

Software Reinvents Machine Vision

Photonics Spectra

Sports Trends that will Disrupt and Dominate 2016

Deloiite

SUPERBUGS

Columbia Medicine Magazine

Swiss Fintech Report 2016 eycom
Swiss—FinTech—Report—2016 swissfinte
Technology that will change our lives in the next 20 years Tomorrowtoday
Ten retail trends to watch for in 2017 Just—style

The B2C Robo—Advisor Movement Is Dying, But Its #FinTech Legacy
Will Live On!

Nerd's Eye View | Kitces.com

The best free research papers on fintech and blockchain

BankNXT

The Blockchain Revolution and Higher Education

Educause

The disruptive influence of FinTech

Financier Worldwide

The eight technologies every entrepreneur should know about

Guardian

The Evolution of Singapore's Real Estate Industry

cushman &wakefield

The Fourth Industrial Revolution: what it means, how to respond

World Economic Forum

The Future of Afghan Cities

Fukuoka

The future of the Tube: no ticket barriers but GP surgeries and swimming
pools in stations. Could this architect's vision become a reality?

Homes and Property

The gauntlet has been thrown

Roland Berger

The Giant Leap Our Food System Must Make

World Positive

The Laws of Mixed Reality — without the rose—colored glasses

Kurzweil Al

The mass adoption of Blockchain technologies is becoming inevitable,
says PwC

bravenewcoin

The Perils of Using Technology to Solve Other People's Problems

The Atlantic

The Platform Press: How Silicon Valley reengineered journalism

Columbia Journalism Review

The three secrets to successfully monetizing IoT data

Betanews

The Ubiquitous Revolution — Bots & IoT in Retail

Medium

Time for insurance companies to face digital reality

McKinsey & Company

Tipping Point For Cloud ERP And Big Companies

Digitalist Magazine

Top 10 Retail Banking Trends for 2017

Chris Skinner's blog

Top Risks 2017: The Geopolitical Recession

Eurasia Group

Transnational Weekly

Marshall Center

Trump Administration on ISIS, Al Qaeda

Wilson Center
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Twelve Forces That Will Radically Change How Organizations Work

https://www.bcg.com

U.K.'s Insight Investment Is Taking on the U.S. Bond Giants

Institutional Investor

UK FinTech on the cutting edge

UK Government

What is a Gig Executive?

WISP Blog

What will 2017 look like? Marketers from Virgin, IBM, Facebook, FCB
Global and more share their predictions after an eventful year

The Drum

Which technology trend will impact the retail industry most significantly
in 2017 (and why)?

Retail TouchPoints

Why the year of VR glasses will morph into the decade of AR

Venture Beat

Winners in the Digital Economy Will Place People First, Forecasts
Accenture Technology Vision 2016

Accenture

Winning Hearts, Minds, and Stomachs: the Changing Diet of the Future

Weak Signals

Winning the Cyber Gage: Intelligence Dominance in the Digital Information
Age

Small Wars Journal

11 Business Opportunities in Africa That Will Make More Millionaires in 2016

Smallstarter Africa

2008 Revisited?

Project Syndicate

3 Big Trends Shaking Up the Energy Industry

Singularity Hub

4 Battery Companies Not Named Tesla Motors to Watch in 2016

San Antonio Express—News

5 Things You Should Know to Survive in an IoT World

industryweek

A greener grid China's embrace of a new electricity—transmission
technology holds lessons for others

The Economist

Applying the circular economy lens to water

Circulate

Are we heading for another global financial crisis?

World Economic Forum

Autonomous cars will radically reshape global transport networks:

Accenture Accenture
Banking Is Only The Start: 12 Big Industries Where Blockchain Could Be CB Insights — Blog
Used

Battery Storage: Incumbent Utilities Still Don't Get It

CleanTechnica

Blockchain and how it will change everything

Sydney Morning Herald

California's climate fight could be painful — especially on job and income
growth

LA Times

Can disruption be good for your business?

Digital Pulse

CES 2016: Preview of the Las Vegas tech showcase

BBC News Technology

Chinese Central Bank Goes Full Steam Ahead with its Own
Cryptocurrency

Finance Magnates

Could Renewable Energy Be Stored in Balloons in the Ocean?

Smithsonian Magazine

Cryptocurrency

FutureinFocus

Defending the smart city

Intelligent Utility

Digital Insurance: Partnering For The Game Of Life

Digitalist Magazine

Does the "Countering Foreign Propaganda and Disinformation Act" Apply
to American Independent or Alternative Media?

Naked Capitalism

Economic Digest — October 2016

A& A

EMA and EFSA Joint Scientific Opinion on measures to reduce the need
to use antimicrobial agents in animal husbandry in the European Union,
and the resulting impacts on food safety (RONAFA)

Transboundary and Emerging Diseases

European Aviation Environmental Report 2016

European Commission

Exploring the disruptive potential of synthetic biology

McKinsey & Company

Exponentials watch list: Science and technology innovations on the horizon
Tech Trends 2017

Deloitte University Press

Forecast | How driverless cars will reshape tomorrow's megacities:
Future of Cities P4

Quantumrun
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Foresight: A global infrastructure perspective KPMG
Four Visions of the Future of Identity Bank Think
Future of Europe Frost

Getting smart about smart contracts

Deloitte Australia

Global Capital Confidence Barometer: Buying and bonding — alliances join

M&A as engines of growth EY
Goldman Sachs: Blockchain Tech CYOEL? Save Capital Markets $6 Billion a CoinDesk
HOMELAND BIODEFENSE SCIENCE AND TECHNOLOGY CAPABILITY National Science and Technology
REVIEW Council

How blockchains could change the world

McKinsey & Company

How China Is Weaponizing Outer Space

The Diplomat

How Self—Driving Cars Could Disrupt Our Current Traffic Infrastructure

PSFK

How the blockchain will disrupt energy markets

GreenBiz

How the Disruptive Power of Technology Is Redefining Work

Singularity Hub

How the Internet of Things is changing business models

Information Age

How to build a better battery through nanotechnology

Science

Increasing Internet Connectivity While Combatting Cybercrime: Ghana as a
Case Study

Royal Institute of International Affairs

Increasing Water Scarcity and Need for Environmental Sustainability
Drives Innovations in Water Production Technologies, Finds Frost &
Sullivan

Frost & Sullivan

Innovate UK Delivery Plan

UK Government

Intensifying Need for Smart Grids Fuels Growth Opportunities for
Automated Substations

Frost & Sullivan

Internet of Everything coming to change our lives

Sydney Morning Herald

IoT Case Studies: Companies Leading the Connected Economy

AIG

Is growth necessary for a thriving economy?

medium.com

Learning from the information network of life Circulate
Leaves 19(2) February 2017 IEF World
LENR DISCUSSIONS AND INFO. Ego Out

Liebreich and McCrone: The shift to 'base—cost' renewables: 10
predictions for 2017

Bloomberg New Energy Finance

Loco Motives? Hacker Attacks Could Derail Train Cybersecurity,
Researchers Say

Security Intelligence

Magic Quadrant for Mobile App Development Platforms

Gartner

Meet the new boss

The Economist

Megatrends

Shaping Tomorrow

Microsoft Power and Utilities News — July 2016 installment

English (en—us)

Minimizing the Interference and Delay Using ITCD Guaranteed Routing for
Mobile Adhoc Network

IJIRSET

More than batteries

ourenergypolicy

More than Money

Shaping Tomorrow

National Cyber Security Strategy 2016—2021

UK Government

Navigant: 37M plug—in electric vehicles expected in global use by 2025

Navigant

Nuclear Power Plants: Pre—Deployed WMDs

Counterpunch

Oil below $30: what does it mean for action on climate change?

Carbon Brief

Opinion: Solving Aircraft Overload With 3D Printing

Aviation Week

People First: The Primacy of People in a Digital Age

Accenture
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Predicting the future for a living taught me we have to look backwards to
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the untapped resource; 2017
The US military should look to Sweden for military innovation and not nextbigfuture

just IKEA furniture

The Value Learning Problem

intelligence.org

The wild west of weed: will legalisation work for Canada?

Guardian Sustainable Business

Theresa May is too easily swayed by her backbenchers

New Statesman

Thursday, August 4, 2016 solsticewitchl3
Thursday, February 16, 2017 solsticewitch13
Today's Headlines and Commentary Lawfare
Tracking the Trends and Numbers: Islam, Terrorism, Stability, and CSIS
Conflict in the Middle East
Tracking the Trump transition, agency by agency Nature

Treatment, Not Terror: Strategies to Enhance External Beam Cancer
Therapy in Developing Countries While Permanently Reducing the Risk of
Radiological Terrorism

Stanley Foundation

Trends for entrepreneurs to look out for in 2017

CNBC Africa

Trendswatch 2017

American Alliance of Museums

Trident: the British question

Guardian Sustainable Business

Trump Can't Deal With Iran If He Doesn't Understand It

crisisgroup

Trump Ditches Clean Power Plan: What It Means for Science & Health

LiveScience.com

Trump, India, and the known unknowns

Brookings Institute

Trump's International System: A Speculative Interpretation

War on the Rocks

Trump's Middle East: Back to the Future

Epeak Forum
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TITLE

SOURCE

U.N. Plan Calls for Intel Team in Damascus

Foreign Policy

U.S. aid to Pakistan shrinks amid mounting frustration over militants

Reuters

U.S. Department of State

U.S. Department of State

U.S. Hydropower Grows By Going Small

Circle of Blue WaterNews

U.S. Immigration and the Environment FAIR
U.S. Protecting Us from Al EE Times
UK launches nuclear innovation program world—nuclear —news
UK to leave European nuclear energy treaty when it Brexits Fly

UK to withdraw from European nuclear alliance

Utility Week

Undersea warfare gamechangers — China building upgraded SOSUS and
US upgrading sensor and fielding network of undersea robots

Next Big Future

Underwater Drones (Updated)

Center for the Study of the Drone

untitled

World Coal

Updating the Licensing Pathway to Enable Nuclear Innovation

The Energy Collective

US foreign policy — from primacy to global problem solving

BostonGlobe.com

USA: Preventing Terrorism by Countering Extremism with New Solutions
and Thinking

Real Courage

Verisk Review Expert Panel: Terrorism

Verisk Analytics

Washington Considers Military Action Against North Korea to Force

Regime Change what's left
Watch List 2017 crisisgroup
. _ . . . Independent Commission on
Weapons of Mass Destruction, Non—proliferation and Disarmament Multilateralism

Weekly Roundup 10/3/16

Center for the Study of the Drone

Weekly Roundup 2/20/17

Center for the Study of the Drone

Welcome to the 2009 NRHA and Policy Partners Policy Institute icahn

What a Trump Presidency Means for Human Survival: One Expert's Take Medium
What are the key energy choices for the new administration? CSIS
What Does Brexit Mean for Canada? A Lot, Unfortunately Cigi

What might happen in China in 2016?

McKinsey & Company

What Will a Trump Presidency Mean for Science?

LiveScience.com

What Will Daily Life Be Like In 2050?

Future Timeline

What's Going to Kill You? Scientists Rank the Most Likely Causes — This
Year

Big Think

What's New in Robotics This Week — Feb 10

robotiq

When disaster—response apps fail

The Conversation

White House budget plan would slash science

Science News

WHITE PAPER ON THE FUTURE OF EUROPE

European Commission

Who's in Charge of Regulating the Internet of Things?

Nextgov

Why 2016 was actually a year of hope

Kurzweil Al

Why A 70—Year—Old Retiree Went Back To Work—As An Intern

Fast Company

Why you shouldn't rule out a career in nuclear

The Engineer

Will Nuclear History Repeat Itself in Korea?

Project Syndicate

William Perry Warns of Nuclear Dangers in Drell Lecture

Stanford University

WireIN

wirein

Without nuke power, climate change threat grows: Column

USA Today

Working Towards Food Safety and Animal Health in Morocco

Www.laea.org

World Economic Outlook, April 2016; Special Feature: Commodity Market
Developments and Forecasts, with a Focus on the Energy Transition in an
Era of Low Fossil Fuel Prices

International Monetary Fund (IMF)

World Energy Resources

worldenergy
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