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o] o]FOfZ|AL Qltt. o] YA AFT viek Lol Ml R4 F3f o5 AEA
= ZHET 5 9l Hohe] £k thE g 2919 wIs| =2)7] iz of] gt o
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4 A= HF(bias) o2 3| kgt X157 2
stzlo] HAE 71 = QAT

s, 2 A ol2Rt o|HA TH o]|FE =Sty sl o Eobh ZetE o
TEO] Ho[HE 7|Hte R A A, ojHA o7t b= EAE Aot i
glojg &olA =&ttt ST FARE HiflS 2= olpe= °o/HA olfe TEE A
StA} St Aw7b= olofl Higt 7HAE B7ksto] mlF AS]o|A arfsfiof & 1R}
7129l olHA o]fE WaEths H =9 HRE Fh
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Expert Opinions § 1 Creativity

Monitoring and d Dascriptive and
Intelligence Matrices Methods
Futures-oriented —

® S&T Trends
Analysis

(FTA) Valuin
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Trends Analysis 1 Decizion Mathods

Modeling and \
Simulations

Scenarios

Statistical
Methods
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Vaseashta(2014)014+= S&TO] o|H7 o]0 Wt S| Tkt HHES 4
ol a7fettt. IAY BAY AgolA wHE EAste] S&TS A gt dA)
BHIE tetsto] nHiE 45k B4 F2 M (explorative method)& A|AISHAT
Wet71&9] 7FsA, Beld, AaE B7Fsh] sl 7S ] AolA 52 st
Ysk= vl AeiE AMEsto] olo] TEdh= H gk Ay g4 A5k A
AEH(normative approach)& A3t

ESE TechFARM(Technology Foresight, Assessment, and RoadMapping)°]2t
= ZYAYIE B FEAEL, Holy mpold, REy W AEFH 0], AU 7
WS TR B4 9 ES Z8oto] At B 7|2 S&T £F49] AAZQ 14 &
B7ret &, Al 9 HASAQ £F400 digt A S AlSstal 71k shot. of=
1712 TechFARMS] ZH|JQFE Astal glon, WA FAE Aot AR A%
HESI= dAE A & WA FA(driver)S AlEstal F33F 5912 AESI} o]
A 1z 4 HA AR, BREE 25 S8 Aok sk 71e AR A
Egolt ex ZAZ Y= o 283 JHE AlFot= WA QR o]FoA gl

we Hor o

Thinking
A

Workable ideal

P i

w  Internal External Ideal system with
& capabilities environment QA% achievable operational

é‘ and technical
&5

performance
parameters

Vision of the ideal system

Shaping

Debating

Dynamic
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A o]}, of 1He 285, vg Foje
A4 71 glo] erel dlole] &o)4 W 3o} o¢rE APEshs HlolE Hholy 7]
Ho] 28, Walshs A4 97 Aol B3 B Het Be|s BYS 24,
24 9 A7) g9 Holels AAH R SUshs WERelT B8, 37 Hol
7} QAL oA =3 A9, BA) BAK5T o% aQlolt med w¥ Aol P

AT TFoll vF JF 52 dSsh] At AUEe 71 FAEA(trend
analysis) 52 WHE0] sl &7fstar ot

A7 = ZZARQI AF A9 S04 HereS FAH=E T o|HA ol B4
THES OE 75 AnESTHY, oA 123t A PHES AIRFeR F
othE 1A} gl

oo o
ol
2
o2ty
e,
-
1o
>,
I,
i
i

7t Bfel71=(S&T) 20fIMe] 7l=Tist FH A oE A7

o7& Eoks ohE 2oket Hlusto] Aidor =i, 53], 2+ 7|« BiA 5
o] A+ Axel AHuto] tigt E£3o] A Eo] & F5E o] it tﬂrﬂ’r/ﬂ E4 A+ 5
At 2 714 35t Bopol] 2318w & T SWES AESH S AE(clusten =2
AAsH A3 efslss A7t WrtiWang, 2018).

Small(2006)¥ Upham&Small(2010)°14= 227 EoFg EAsto] 22 FAE
FA57] Yol F5 A& TAVE VW R SWES FeAEHY & 5 A= 7
HolA Small et al.(2014)= 35 A& H AH A& 331*5131 WS 29l
of thoti ‘HolE Al'(data set)= HFFL=E o|HA o|FE WIsH| = SI3lH. Morris
et al.(2003) EHEY AA 2F TAE 7IHte = ?i—TL FAE +3ot= d &8st

.l

=

Fom kA AFGSH 35 E FHE AL FAE &8sto] HFH e THE ol 4
(Chen, 2006) & Ay oI5} Holo] H7to] 83+ AH(Chen et al. 2012)% AT}

SEAEHY Y 7SS A ATE Hiet Zo] 3R F5 Ee A4 Q8 HAE &8
st Q18 7¥F HZH(citation-based approach)o] Beton Es| Q&9 F 1%
ol F= Ay QA& TAE WHBEY S2IAH £40 &8sto] M= A+ FAE
SASHAY 11 BkE EAskaAt sk AFZE BoltHKajikawa & Takeda, 2008:
Kajikawa et al., 2008; Shibata et al, 2008, 2011; Takeda & Kajikawa, 2008).

H2E Mo 1E W AAE



T8Z 7Hte g Sk A 8019 A TS 7IHte g ERAHE A4Sk
HOH(Furukawa et al., 2015; Lee, 2008; Ohniwa et al., 2010; Schiebel et
al., 2010; Van Raan & Van Der Velde, 1991; Zhang et al. 2014), o]&{3t A&
718te] S AEY Qo HIEYA 78] vt H WA (bibliographic coupling
networks (Kessler, 1963), paper co-citation networks (Chen, 2004; Chen, 2006;

Kessler, 1963; Small, 1973), author co-citation networks (Clauset et al., 2004;
White and McCain, 1998; White & McCain, 1998), pathfinder networks (White,
2003) and co-word networks (e.g., Callon et al., 1991; Ding et al., 2000; Milojevi¢
et al., 201 D% EE&E U APAT ARoNA SRIsHAH

SEAE P 4‘3'40}04 A& TAE &85t B AHE Y A& TAE 715t
o7 ‘o] FF olHA TeEA S8 ZIX7F HALE Wt Wang(2018)2]
AHEIE AT E A} O}E]r Aol A oA 7]zl thet FERt FolE st
1, 2L FAE AHsH] H AHO] A HE AAISHAT. 7|9 o|HA T A+
S0l M= A7 FAE EAste dole APsHA| dthe vlo] Hol o]F Hs

7] 913 Hoh FAIFQ Hojet W Eo s AARE Atolrt. 8 WHES FEA
gy 7Hollen, EuE 719 Y & HAFE TINIeE {fAM HiE"EHA
(similarity matrix)E 8/435te] ol UG CE FHAHE AT ol 2003
XY 2012971X19] Ud#= glolgll tfskLeiden University)?] CWTS(Centre of
Science and Technology Studies)2] WoS(Web of Science) Ho|Ej#|o]A <F Oul
RS B4 tdeE SHI

53], Wang?] A<= o|HA 7]&ol gt Fe3t FolE /st At stl=dl, 119
Aol WEH o|HA 7e2 FX14] FHAleH(radical novelty), A& o2 wE A%
(elatively fast growth), YA (coherence) ¥ I5HH FqK(scientific impact)
Yl 7] £ Ad A+ FAIRF AYstar ok

—?l" [‘]o

rlr r

ol Ei 7|20] Bl AT F ARE AT FAZ FAH] 93 ol NS T8
3lof o2 EEUA| Aok ;L S ane Helgt Aole. Wang®] @ E o] & s}
o &0t 7], G 5O LS 48 3te] oA 740 et A Aol TEI

AO2 RIS, 53|, AW £ ol GA A2 ool A AL oI5}
o 52004 A28 34,52 FATe] AL T

8 =snjeioiny



oy ME

HA, Ao g wE S 5kl Ql= ol E WSkl ERh 200593 20074

Ato] ZHE9] 918 314E 6,0008] olAtelH, 11 P RA4(impact facton)® &2

6] ATt Ao R R0l A 9 Bk JFHS 7HRl o|HA o= TEI A
EA5HAT

2 1-1) M2 a7 FHE BX[5P| 28 X|EE HQHst a7

R} N2 7 ZR W2 KB

M2 71929 Halchange to something new)

Cozzens et al. Z|29| W= XK (fast recent growth)
(2010) MY 2 AHN 7ts4(market or economic potential)

SIfot TS

7|8t(increasing “sciencebased-ness”)

o
54
Z4I&K(namely radical novelty)

MHOZ HE HZE(relatively fast growth)

Rotolo et al.

0ITpA
(2015) 21 2+-(coherence)

S22 @1Hprominent impact)

SN RS 8Kuncertainty and ambiguity)

FEAE P 18 WAE B8 B o2 AR Reiss(2013)= 1999958 2008
| 71219] WoS(Web of Science) BloJEH|o|AS &-E5to] &7t B8 7€or &
Zto] i3t At Hobs AR oI5 s FLEdS Fl AR F F4
(bibliographic coupling)¥} -&0] 7|9t H ®WA(term-based approach)< 23S
o] &85ttt AR T A HAle U EFIo] AR A TLEZHfield)S Ed] =9
2EFShe A2 2ulstal, &of 71Nt H ®Ale s SAEE AL e 9
A BAE 7R AlE, 25 9 S 7|YE0lA &olE FE5 4 9] FAM
= S45k= FEAH. ol 3l AlZt Bl whE ST A B FA| 7o) A4 ®s)
£ ek, BE 2ok A% tin] E4 ok A% =g AlFslete] Az o
T 2o =& 53], oA siM =&t A FAl= I At 716ke) 24
WA XA HFHoR H7E Sl &0k e WHES AlEs]E Skt
Reiss® A5 3 M=Z2 AT FAl= Azl Adol w2t §43] 4&stAY, 71&
o] At FAI} AZ WAV BTN MELR SHAHE FHsHAY, 71£9] S AHTE

Mze FAZ oleste 545 Holil 3&e e + Al




1 92 ‘biomedical engineering’ FoFofA G433 S7F& HEQl ‘brain-computer
interface’ A, A5 22> FAIZAY FAES QI ‘imaging’, ‘cartilage’, ‘bone
cement’ 59 FAIE AAISHL Utk ‘energy and fuels’ &offA= HE Hd 9
SH Aw et o] YefUE ‘biodiesel o] FH S 443} 4 ‘non-petrol fuels' &
FAZF FAZFAY HsketAaL, fuel cells 2 €435 2L Hofg AT Tt
Reiss9] Atolxe AA 271 HS Al JE2dd 719e] &4 Axtel A7rte]
ool A& T EofF SolA= tha Aot Hol HE7| % sh=H], o]of gk ¥l
o2 vH|gojd Aol AXE =&, AYH, T3 TAE Qg EA To= EA5tL
Ut @WEHA, Reisse MEZ A7 FAY &4 Ao Qlo] 7[AHeRE =EH 23
o} ¥ Fofe] A7t ASS B3 HYgo| RiEA] HaE]ojof & ZFR5HT
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Fis_ 1 Tachnalaoy Rasd manning for his dats resasrch hasad an NSF Awarde duta
Fis_ 1 Tachnalagy Rasdmanning far his dats research (hased an NSF Awarde duta

[322 1-3] NSF o5 7|gt A7 x| Ziste] TRM O

S AEY0] ojHF 7le @ MELR AT FAY Ao 2 &EE= v I
LGS IS fRt AFE S = ST Zhang(2016)2 S&T2| 4| &
A 9 o&Z 913t BEAE2Ksemi-automatic) WHES AQtell=tl, K-8 7|5t
SYAH WH(K-Means-based clustering methodology)& AR&sIct o= =Y
TSPHNSHE] 20199014 201374419 HloHE &of AFE H 54 £od] &

S FA 7 JEAEE FAST B FAS merstuA shich. 531, AR wat

10 =soieieiny
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o] @& TFIDF(Term Frequency Inverse Document Frequency) J< WIS &9
o %= AlIS5tal, TRM(Technology Roadmapping) &<t W& &5 AXH
(histroical date-orieneted) ¥4 Z3} 2 d&Z(forecasting studies) AYS AlZ+

3ot Z& Zhang A9 M08 IRt

L}. =S U SNS 7|dt O|A Of EfM G

olmA ol¢r A 2L AT FAIY A& 7MY BE| HGsHe Halrle ool
L 1 B4 AR 0E A4 dolge] Bawel Byl tze] 94 AviE o
T} ol TE3te] ABA ST ot FAY S A & Y WYL =2
slct. olefat £ Hlolss BesHe Aot 2e] Holk 2eelo] R 4 7]

o] Ftigol e}, EeAo| =0t SNSE B3] U Ho|e g Z&le] oA ol4E

Huang(2017) ©|H7A o|+& #W=A ZAstal 1 Hes F4sto] A dol=
FAE AABE] Al ETT(Emerging Topic Tracking)ghs M2 FA| 4 HO‘H?J—%
A|QtotAtt. EXE, Ho]Ee} Z-2 microblog stream= AR 24 715 AF 3
ACLWLR) 7I'HE 7|dtsto] £4 8ol9] I's B 9 55 451Utk &, Al
22 FAE #4517 A8 &2 UHE 7IMCE mircoblog streamOlA 2719
MEL FAE AAsHL o|59] X3E dSstes A ®HE ARttt

Manaskasemsak(2016)-2 EQJE] HloJg|E 7|Hlo g A2 2 o|HEE
=, AMdel 7Rk & E

é«]ﬁh_ markov Eﬁ’\ﬂa %‘lﬂﬁé
St Azt 7HF Atolof FARGE o[MIER AZAE o[RIEE OMIE FAH 2 ERS &,

IS % 7F9 WA ekt oES o

[©)

)
oX
0,
=
U
oX,
1o
Qll‘
39,
v

H2E daei 1 2 A 1]
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[ word Segmentation |
g | Stopesord Remoal .
gy o Data
Ten—

- . URL al P egai o &3 3ding
T ELeEr Twitter

Lu:nvnahzaimn

= *
oo (® *—
- £ ‘b - Wt W W
iy i ol
Tereet Graph Tereat Graph
Clustering Construction
| i 1
(L) -
—_— - Ewe
- e - ond
— [ - —— Analys "
- Iy ot = ( - - Ewe 1
E vt F
Twest Cluster Datsbisse ’
Scoring &
1701 -1

(33 1-4] ELIE 7|8 O|HF Ol B4 71

‘horizon scanning’ & 7P &ol %83}
7tE A A= 5 7HE & e - AE S dHolEE E56t, AEvE 4
7 e, 99F S g
Yg&= COS(2008)9] ‘Horizon Scan Report' = ©]479] A<
9;,‘ 24 86719 718] 84 73718 =SS, =5 e 840 o A
RISNA 844 T 71739 Aol et ode sttt 53] 5 ARt

2 British Chief Scientific Adviser's Committee(BCSAC, 2004)2] ~0d W<
ZE3t A0 = o|= H|H ‘d*a %E’} FF A7+, A8 " 7189 "5 37 dF
g SHAHY, AAolE 8 e 45, STAEE A4 9 M=pd A7 dA=
= At

2) ££% Q4= 1) Physical Environment, 2) Basic Facilities, 3) R&D, Education, 4) Social, 5) Economic, 6) Politica
[, Administrative and Legal 67H2] @1t AL US
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HA, World Future Society?] A% 100709 =A< FU APHO] T R 2

At F= T JDCC(Joint Doctrine and Concept Center)®] Sigma Scan, ~1
Q] njF e oz ALEZ =R AE}t oq:r’—— HF o g ‘917 7|3 9] ¥ w
2t 3452 FESto] BRItk 19 & oofet AErt gy 1F 398 &5
555 7 - BYsto] AR 713, g mefsh] {1t AYATE SRl
S/t AshE AASHAY Bt e EEs SHAA tis
o] YrIE Aldgetdtt. &, 4 348 E9AEHES] Y9l sounding board group< T+
‘gsto] ol=olAl 91712k 713] 84F okt FAR] FAIE AASks SAl0 olek f2H]
AABITE. TS, A GHRE ofuEt A= 540
thet Tlo] FISalEE ALE SAA At o sH| 7 olre] S AE Aol 7}
SISt ol& &3l mHE St 1zt BA D HA] AA A sk, Ett A9
Al AL, Mz oA Aot W, B B 2 &8, LT A,
MEL olUAIE 7 7153, IPAR] 9 22 10719] SEAHE Akt

i AR
=alhe JP‘* Oﬂ G520

H

(B 1-2) YEZE COS(2008)2 =2 HH1}

715 2RSSl (plausible) 71 =38K important )
¢+ J|=Hel0l| tHAfol| fleh M= 2& * J|=HAS0 HX1OP7| ot Mef 2F
ZH | o MARIRO BE ¢ XN 20YOZ 00jKl= ™ Al 8 BF
* OfZ2|7t & 7|Et gI=9] i o M MAL FXIH S0t
+ Active senior citizens o A 7|8 ZRQl WM
712] | * Robotization * X&H UK 352 {Igt Maf
+ Converging technologies o dfst XA} Vs STE 8

F=9] GOS(Government Office for Science)ollA&= AFAA|, A+A, ZA7|H,
AR 7149] 18091 B9 tES} HAE & QIEFE sto] I=9 A%, At
319 YZ(needs), ARG R wet 202089 7 5835 7]so] E AL

== 537HE A% vF ATHGOS, 2010). 97 23 20209t F840] AX

H2E Mot na w AME 13



ASR o shs 7le2 AA 49 IFer Fe & AUsH, BEset 9 Ak, 24

2 YkHIEzA], A2 " YEYS, ovA H Zi 1-’501 o]

Zt 258 v A BEE 71ES EER AP, 1
7

Sutherland(2015)+= HEXEH(Global Conservation Issue)ol $Hgsto] &7, 7|«
Hopel #E EQE AS AEKH R BUEFsto] 83719 FAIE AAsta, AHH
Z4Z10] FA tisf AE7E 1~1,0008 2% FH-E Wil & «fEsiith 15 2
A T2 357 Ao disfiAe Eeo] Hids e Jofxt ﬂﬂoﬂ/‘ﬂ EES S
Al AEE A, JSHoE 7 BT Bt 15719 S FAE =&t

UM E FARE BRE B't A7=0] FREIH eHelRI(2015) HIZFEE
gt 7|29 A+ ArE E-8sto] Aty 319] 9 QIEF 52 &l 5% e B
oA EAT 5= = A olfre= &SI o|HA olfr v4 &2 ¥=r9 HSCH
o] Aokt futures toolkite] ol4F A7 7]HofA] Zelste] AP o]ro] £Q A]Ao|
77kE Bl (2020 EH), BlwA A e](2030EH), ¥ HE20409H) F o= AlEA
A BAS 4 =S LS 11 & S8 A0l 2040 HQ] T ol+E o]HA
olfF & =Eohe WA &SIt siF AFollA= oA olw7t ob] HHof| &g

= SUoH, AlEa ARt EdER RS & Qe 7é- H'D—ﬂ = 7};‘] 2 olrE Y

il

AT A3} ofFfe] 7o} o] oE S 7|E AT ANH A77E] WS E v
ledes Bobw, oloh BT A1 A4 ol AHT T A 30 2 AHRE

¢

3) Ambient intelligence in the built environment, Hydrogen economy, Plastic electronics, Bespoke material desi
gn and metamaterials, Lightweight infrastructure, Robotics, Closing the nuclear cycle, Low-impact materials, S
ensor networks and speckled computing, Desirable sustainability and user—centric design, Managing and pro
cessing of real-time social data, Stem cells, Display technologies, Synthetic biology, Syngas, Energy material
s and storage, Multisensory input and sensing, Cheap genome, Energy scavenging, New computer technolo
gies, The plus energy house, Engineering the computer—brain interface, Organic solar cells, Smart grids —mi
crogeneration, GM food and agriculture — next generation healthier foods, Tailored medicine, Water §2| 7|=
ZOF HIAEE

4) Artificial Superintelligence, Changing Costs of Energy Storage and Consumption Models, Ecological Civilizatio
n Policies in China, Electric Pulse Trawling, Osmotic Power, Managed Bees as Vectors, Unregulated Fisherie
s in the Central Arctic Ocean Threaten Expanding Fish Stocks, Increasing Extent of Construction of Artificial
Oceanic Islands, Increasing Aquatic Concentrations of Testosterone, Effects of Engineered Nanoparticles on
Terrestrial Ecosystems, Satellite Access to Shipborne Automatic Identification Systems, Passive Acoustic M
onitoring to Prevent lllegal Activity, Synthetic Body Parts of Endangered Animals, Artificial Glaciers to Regulat
e Irrigation, Invasive Species as Reservoirs of Genetic Diversity 82| | & =&
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=0 B2 3 olE =ESIAT olF oA ATt uiel o] F]AIK9
7} Ao whe} 2040dio] 283514 = o]4= HZHol o|mR o|4g ujolsio]
A tf3 A =&ske b Z85I3H:

SAH(2017)2 = ARehidel mHideEr S92 ol 2d AR A
STEPPERE &8sl =W AA|, s, 74 59 HE AE27ke o= AS4
AEZAE Hy5iint AR ETY(2010)9 HZIEAE 214 S A-fsisk
AT olgpdt =53 &, obA ARt EEX(2015)9] AT E= ARSI &, AR
sfeto] 7z} Hopd ARI} 2095 UACR 201749 4¢ 19RE 20¥7HA] £, 4

%ﬂT, BHEQIAEY 59] STEPPER &5 AAS &85 A= m] stk 5 =

S ez 201749 49 195E 2097k 98, 458", BHJIAEY 52

H STEPPER &7 AAE &8st RAE AAsHTE. RAF Xh?rt« 7@k m

|4 | o, | uHE AR F S84 B7RE S ¥ v (20404 o]H)=
B7hE ol E o|MA olfE X AAStAO

9

r ol o
N

=

ju s

(B 1-3) 20 287 B 22 0|03 04 4 ZIHUs W)
—
Ema'jl; ASIZH| Ol S8 IO 2559::?1) i
0| 491 7 54, U €3 OB | BEQ ma/l Kol BEE Hel |
250 ot X X U JjsHal xS0l 2
80| LA, 0|&1 K& &7 502 JEEHY DA 4 O
IE 20K Tj25 101 Tiel ZOPINE T TR o
oI OP7IAZI0] Z7Het R0 Chal
779 | LEzo| MES ¥ BMUS W | 22 18 U LUE EA9 XY | O
izt S8 12| 75
7 H WG N TSI g gt o 4 32| O
T2 =20y ol Te A7t
LEDISEO| ClkslE Ky HIZA Z2&E o] M2 o
BT, UM RS B | U2t Z72 AAsE )

b) MRoleiA|/e| AT (CY), S=UHATA(AY), teu(6Y), BE/EX7|1H6F)

6) Plastics replace most traditional materials such as metal, stone, and wood, Petrochemical facilities are move
d to 100% developing countries, developed countries only do design and technology development, Converte
d to small quantity production of various kinds of petrochemical products, Methane—based gas industry devel
opment faces petrochemical industry crisis, Tera, Micro, Nano scale based petrochemical technology, Univer
salization of new forms of raw materials, economic development through creation of petrochemical complex
in North Korea S2| 0|57t ==&

H2® Mot n& U AME 1D
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& AYstal R&D AHEke FHsket 788
o2 7]&of tiet S 22 AAISE] fI8] Bayesian HERA 75F A 24 2d
?l NESTE 7Wstqiet. ol 133 Zo] S5 AAS +8 &4 YRS A=t 7,
dlolg FA & A7 S/W(KnowledgeMatrix)& ©]-&35to] JHO] 4|, +x, EAE
=4, e 44, 39, ol HAI' 59 tRt AT Hol" 74 7vow Ut

o

Global Info. Early Signal Trend

Trend Info NEST Clip NEST Signal Delphi Study
0O080000 L]
S=T TeTelsls) o oedo oWl o
0800008000 ceo 0 @60, © o c%acs, © O w0, ©_00_ — ?
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‘eoe; A
Moniloril_'lg Clustering Clustered Info  Cross Impact E{gﬁéb Emerging
Information Reasoning of “Trends” Trends
%{_) \ F N S S o
Step 1 Step 2 Step 3 Step 4

[23 1-5] NEST 2

oA, M 840 7L B9 74 L oMES BA5te] oM oS 3o}
o

2t 4350z 1
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=0t Tl 7€ A7 AHELRHA Y olfE EEske WY 72 4 HE
SOl HeiAE Frhos duEuA; St

Rijkers-Defrasne(2008)°ll41+= EFMN(European Foresight Monitoring Network)
9] oy &4 WPHE Avistkal itk EFMNY2 5 AdofA Zelr|eat #=gt H4] o]
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42 BAHNL, olF B8 We|&gAS SYsks 9L Bk BEVNY o2 o)
olg#o]2] DynamoS} EFMNS| o2 HELE 53} S&T olro] 282 W& %4
oM o4+ A8, W7k W BAste] T ol F EU WAIALIEC)S 71 B

9 ol42 Zst BT FF ol

AAFANA =T Hof glon, ol 9
- J

9% AR} Heloh A
tol Mz 2TS Y=

Y

do 40 I
o
o
o

4
uit)
ol

5

5, 2dg 9 AEold 7e} Zo] HE =&Y 7H‘:£°]"} il 2—:?;‘]’ o+ e,
5 A9 S Zo] F=Y FYo=RY e, A 24U}, 3} 53 o] U

= 4 2 alg 5 7o A=, ”«4 A g E= A &
A 5 AR ol YAE Ag} o] Y4 olf WE 59 7o wEt FFEH
o2 B@riste] olE AASt Utt AA] At AHRIE AT EH, 2005E 1A J—]r—}
(cognitive science) ¥} &5l E FH A5 MYsto] FfAo] 7153t AoES
molgt vF St} &, B Aol oigt BES 3, A EoF 5 {35k oHl HOF
oA AUzl A, SHA| 7t A B, T g4l A9 XA 52 olhE =& A
ojty. WA, ol& FESIIAL T4 1t BAE SlEL gjpst 9l Absjael &

a
1::2J
o

e
st

©]
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oX
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.I
l'g

ofo] TSI} QXstal WA S 1 Ao 25k 99t v AR 2t
AT Ad BABS TEE 59 WL sl

SeelAE SRAE 155 U FEAS AAE 95 Fe) Fa vlERse
ulel Aol et AR SAste] vl 2] Aslst A A Wste) 55 o
I BoP HBE G 178 £ bt IHEIRLAATE, 2010) 2
A e 29 AES 99 mA 198, /19AgR, del)L7|887t
BEAGAATY 5 AN - G770} AAARATA, LGAAATY 5 WKk AT

7) (EFMNS| £Q &5)
- fst, 71E H ot 20| MEHOI OfF MRV et 24712 A9 EEARl 222 IEEHHE UEASE okl 2
- 7FS AT Y SAE ME0IH 0E Vs ‘_rl=-73|' 0% 23 A 8
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o, UN, SACIIA7IT 5 247170 D8, w13, 4% 59 25 g5t 7190
2 wlHAY ad RS FASL LY. £ 5149 Az A5 UE
MERE, ERE, shgols: 52 T Aat F ol WA AMsA, B4 o
WA, SHPES) 52 AESGL olF HeH o2 BR, 189 F o|9d
%, SUE FIE of3 52 westel HF e 92 ARt AW 157 AtEACSS
AN B IS

I

o, u

_

OjEMY T2y 22| B{Sheet)
Al EIELTTE
;;a oriEsc | Elc | (mpdoly ::"H Hlad =L
oy | (2R | (82| (2R ha | ©% sts) | w200 | uso | wwe
i (== =] [E2-1

[ 1-6] DXtz 24 S(E=YESITIEH, 2010)

o] Qo= ‘| sH=ALS] A o] ([fH=El & 7|EE 7Y, 2015), wEolrE L
A 109 3 gish= (r)RRAsHE 2015)9, 203089 =7} F% vl ojdct JF

8) Demographic changes, Polarization, Network society, Virtual intelligence space, Convergence of technology,
Robot, Well-being, sensitivity, welfare economy, Knowledge—based economy, The rise of global talent, Clim
ate change-environmental pollution, Energy crisis, Technological S A&

9) 2870 FAICHY Ol & 1571 37 [S(0[2HEZERISIS, 2015)

=Y 03
ZHI(67H) ZUZ Mzl ML STt M ORI ZH|, 18221 MEY9| SF, MR Y53t
MEth- =0t Mal, 2ES 2A|, DM 49 SFY, &2 22 SAlGhs 2H0|ZAEY,
At2|(107H) - |CH2at 2t WEH 7130 Hal SRSy JWH Ws, MO0l dat, HXE S5(100M Al
o), Atol Ha|
FXI(67H) Ao, St AFSH 25, Sotl A2/8Y 2A|, Tk LR, S2E AHEA

-

xR

i[5 9 Xppzt 7|SHsl gl 5 7t 314 ofeF =
) MRS, Xl & XFEE' J|=Het 8 MARtel, =/t 7 2 FgF S

M, d= HFgel 21, AEod

-

o
MEQIHA HEHOIH, QUXLS, 7Heid, QI02IS TH01A, E7IME, RMUSS/ZAYSS,
H7IE(157) | 2AGY, LA, 3D TRE, Al OjUX], 247tA MY7IS, LAl NEMEE 71,
SN, BRI T2
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@2ATAL, 2016) 5 B A7o)A 7% FAR A} BY 5 B el %

B RARE AR olo] mEt At Eoket olrE =&l oA AeeE 7Y

o2 5lof ‘ol R4, A4F AES %%OP AL AL 5O FH I A2 Pe &
&3t A5 FAPIE STk A AA A2t d22A E vl W 1671 HE
71| njE A £4 s 2= U]ﬂ Arglel] 9= mE F8 ol 671 AA

St A A 2ot & 4= It u]=, National Intelligence Council(NIC), 2012).10)

AF7HA oA olgro] AT WA A2 WY 2 o2 BEA A7) AW A
2 gwugitt ojuA ol FE Waly& Hopld HE 47142 S 919
8w 497t Hotow, B3] Haly]4 Hopo] AT SA4 AAE BT, 53,
B34 5)9] dold %4 ALt ot o2 YUt AF WA, AT FAY SAE 5
o w2 Hloly mlol, ZEAHW 59| A48 AE che BB

220l AXAESHA Holeig nEet Lekele] Y HolH (e, EYE 9T
=4 jele WAL, ol ojul oS o

Tel B7oka Holrle Hoke] ol4nt ohet Aslutst Hokrbd R X
B9l ]} olgrel Tt ofmA olsro] A% WS AYATO] ApelolA Al
go] WiEA] WAshE 1 Fd 58 obd] REst 20w etk whebd w5
EE 2ok B9 ANRRS H8T HeI%, ARAS] ZZA Hopo el

glo]
R

24
1%
o

10) ‘Global Trends 2030: Alternative Worlds'S Saf Individual Empowerment, Diffusion of Power, Demographic
Patterns, Growing Food, Water, Energy Nexus O|5+E H|A|
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10 commitment consequences

11 leadership outcomes

12 human-resource management organizations

13 consequences social-exchange

14 outcomes firm performance

15 antecedents job—performance

16 organizations leader-member exchange
17 social-exchange perceptions

18 firm performance resources

19 job—performance work engagement

20 leader-member exchange perceived organizational support
21 resources personality

22 work engagement abusive supervision

23 perceived organizational support perspective

24 abusive supervision motivation

25 perspective burnout

26 motivation member exchange

27 burnout engagement

28 member exchange psychological empowerment
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29 engagement employee creativity
30 psychological empowerment creativity

31 employee creativity psychological safety
32 creativity behaviors

33 psychological safety job demands

34 behaviors employee voice
35 job demands mediation

36 employee voice intrinsic motivation
37 mediation ethical leadership
38 intrinsic motivation emotional exhaustion
39 ethical leadership performance work systems
40 emotional exhaustion self-determination theory
41 performance work systems authentic leadership
42 conservation conservation

43 employee engagement employee engagement
44 servant leadership servant leadership
45 method bias method bias

46 statistical control statistical control
47 work behavior work behavior

48 dark triad dark triad

49 mechanical turk mechanical turk

50 system strength system strength
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1 women education

2 education mortality

3 mortality outcomes

4 outcomes europe

5 europe relationship quality
6 relationship quality social support

7 social support depression

8 health fragile families
9 depression instability

10 fragile families union dissolution
[ instability socio—ecnomoics status
12 union dissolution associations
13 socio—ecnomoics status older-adults
14 associations strategies

15 older-adults division—of-labor
16 strategies stage

17 division—of-labor germany

18 stage breast-cancer
19 germany family policies
20 breast-cancer great recession
21 family policies educational gradient
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22 great recession schizophrenia

23 schizophrenia life expectancy

24 life expectancy child-support enforcement
25 child-support enforcement sex-ratio

26 sex-ratio longitudial data

27 longitudial data OECD countries
28 OECD countries mate—selection

29 mate—selection house instability
30 house instability fertility decisions
31 fertility decisions joint physical custody
32 joint physical custody shared residence
33 shared residence focus group research
34 focus group research insurance status
35 insurance status SOCio—economic success
36 socio—economic success me

37 me surveillance

38 surveillance school readiness
39 school readiness female headship
40 female headship gastric—cancer

41 gastric—cancer family issues

42 family issues cardiovascular-disease
43 cardiovascular-disease rise

44 rise gender equity

45 gender equity family transitions
46 family transitions academic—achievement
47 academic—achievement prevention program
48 prevention program explanatory mechanism
49 explanatory mechanism family alliance

50 19th-century 19th—century
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7159t T ol E FE T #1346 SN & NIETCEE climate
change(8917), climate policy(2567), uncertainty(21071), geoengineering(179
Z), mitigation(1327), global warming(1317), climate change mitigation(102
7), integrated assessment(897), paris agreement(887), adaptation(8671)2] 7|
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1 climate mitigation
2 mitigation carbon
3 impacts governance
4 scenarios framework
5 carbon models
6 governance pathways
7 framework land-use
8 models carbon-dioxide
9 pathways science
10 land-use temperature
1 carbon-dioxide politics
12 science social cost
13 temperature CO2 emissions
14 politics storage
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15 social cost bioenergy

16 CO2 emissions adaptation

17 storage dynamics

18 bioenergy system

19 adaptation reduction

20 dynamics 2 degrees-C

21 system sector

22 reduction CMIP5

23 2 degrees-C CO2 capture

24 sector greenhouse—gas emissions
25 CMIP5 risk

26 CO2 capture paris agreement

27 greenhouse—gas emissions climate—change mitigation
28 risk transition

29 paris agreement CO-benefits

30 climate—change mitigation air-quality

31 transition aerosols

32 CO-benefits agreement

33 air-quality climate—change research
34 aerosols CCS

35 agreement taxes

36 climate—change research renewable energy
37 CCS injection

38 taxes economic—growth
39 renewable energy degrees—C

40 injection negative emissions
41 economic—growth damage

42 degrees-C fossil-fuel

43 negative emissions sulfur injections
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44 damage poverty

45 fossil-fuel regime complex
46 sulfur injections transportation sector
47 poverty cumulative carbon
48 regime complex decarbonisation
49 cumulative carbon impact assessment
50 decarbonisation agricultural output
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Abstract

Research on emerging issue analysis and online
platform development

Although many studies have predicted and responded such as paradigms
and trends, it is not easy to prepare countermeasures to address emerging
issues due to the unclear direction of change, its rapid pace, and the difficulty

of rational prediction.

The purpose of this study is to find patterns that match the definitions
of emerging issues in large-scale data covering multiple disciplines in order

to quickly discover emerging issues and implement an online platform.

This study focuses on defining emerging issues, devising novelty and
scalability-based detection methodologies based on definitions, and
applying the methodology to analyze real-world applications for

comprehensive social issues.

This study will be promoted in stages in the future, and this year's study
will focus on novelty and scalability among the features of emerging issues;
consistency, ripple effects, and influence will be dealt with through future

linked studies.

For analysis, three clusters are selected from the Leiden cluster (WoS-based)
that contains various issues in the fields of S&T and humanities and society.
As a result, emerging issue candidates of #49 were Innovative Leadership,
Job Satisfaction, Mediation Role, Coordination Role, and Organizational
Citizen Behavior. Those of #985 were Relationship Quality, Social Support,
Weak Family, Socioeconomic Status, and Instability. #1346 were related

to Land Use, Carbon, Social Cost, and Bioenergy.
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e Through the linkage of follow-up research, we are goint to carry out
evaluation and methodology on issues derived from this year's study, and
develop new indicators to detect emerging issues and implement the online

platform.
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