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A AAZHCR o] Z77F 199089 2000E ] Zuto] X AA7F AR
7FHAE 31-80] EX] o= ‘I8 gl A (obless growth) S AEstAct E3h
=224 8971 olF @2 ygolA AATE 3EsISolE Bt AYES
AasHA] o, sl Frkehe A9k HASt ot oA"Y 1§ gl= :
= FAAHGDP) SVt Estal IR B4 ¥E IS Uittt SEvEie
197047 E AAGGERET 1-857H80] o ¥ sigoles 18 §le 4% FAE
Holo, o|9} 2 @A A7|StET et 2010dd] 34 A% 3

[e] 50 il =
FAsHE Eyet 18 A s FHE 5 2 o AAAE 2ol 20189
0.130% "ozl FAE Hdn. HAA S7ke +AE A& GDP 37k A=

U AR 18 B8N AEE AAAA 1842 5 2
% Ik, olgfat ZHolA, FEs) Fadhs R4S Holt 18 BN AL 18
Gl A olehe ol whl Sefubet AAAA Aghe ARt & 4 ik

olggt 18 gle A% F8 lo dis] 2 FFo| A= S=H,
Brynjolfsson and McAfee(2014, 2012), Stiglitz(2014) & A7+ 7|&d4lo] 1&
A= Ao FQ YRlolgky XA AL B3t YA FAto] AA|AAAZ =
T3o] EARE 47 o8 71A7 AFEES dARE dAIsHEA 71ed A]dol
AT 4= Slok= Aoloh ofZet o] 7|HkE: & F£8 APA4=2 7leg4le
F8730] A} SHE= AAAA A AASdT 18 G 7F Eexdt Aol A7)
=8 o |Erh= 7leXlHe] YAA H44o= QIS 24 EAYS AR

(Yeo and Lee, 2020; Jung et al., 2017).
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(Brynjolfsson and McAfee, 2014, 2012; Mallick and Sousa, 2017; Neiman
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and Karabarbounis, 2015; Goos, Manning, and Salomons, 2014; Autor and
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AFAE EHGY F9 9AULS 45 HJung et al., 2017; Mallick and Sousa,

2017; Marouani and Nilsson, 2016; Rogerson et al., 2015; Brynjolfsson and
McAfee, 2012). 1 9J&, Juhn et al.(1993) 9++= =A% W 4 &35 37t
FAE =EAVE HRS ¥ 9 QIARRES Higt BA o Sl FFU=
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wES YAeks, w5 dokd J1EusiE Ablkol HEYHoR WERG AxT)
(Doraszelski and Jaumandreu, 2018; Bridgman, 2017; Brynjolfsson and
McAfee, 2014). o= 7I&€g4lo] WE 7|&xE7 A4Ed W A2 2 =5 5
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2020). L 92, Brynjolfsson and McAfee(2014)2} Karabarbounis and Neiman(2013)
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£X: Neiman and Karabarbounis(2015)
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ZEX: Jung et al.(2017)
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Management, Business, and Financial
I Computer, Engineering, and Science
Education, Legal, Community Service, Arts, and Media
I Healthcare Practitioners and Technical
Service
I Sales and Related
Office and Administrative Support
I Farming, Fishing, and Forestry
Construction and Extraction
I Installation, Maintenance, and Repair
Production
I Transportation and Material Moving

400M

+—— Low —— +—— Medium — «—— Hig
33% Employment 19% Employment 47% Employm

Employment

T T
0 0.2 0.4 0.6 0.8 1
Probability of Computerisation

Z£%{: Frey and Osborne(2017)
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o] et HE A4e2 dAEAT] e WHEQR "I 7leXH(routine
-biased technological change) 2= W& &/dof =0k ot FHEAE HEFH
7IeXEe= HAE 7leddo] FYskE AR, & ¥HEAo|n HARHo|H ARA
T HV\]Oﬂ et Y= GFE Ak IR o|FolS USTHAFE,
2020; A=, 2015). oo B A= dAE 7ol Qs A 7hse AP eE
d7et E%Hﬂfﬁ]oﬂ Ue HHE JFE FESHe], HAE 7o UE ii/\]
FEF= AlLSHA mpofstaa Alestal et T1of wet A|xAG W Assh #2U
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BA FAL} vAE AFE FPcke 159 ELEXP%OHH] Hﬁ%ﬂi—ﬂ% BAIA o
8 A CEN, &5 EF5 FAVE U5 A3 - + Zojth 019} A
AL v o2 519, Bessen(2016) 2 Goos, Manning, and Salomons(2014) &
AT dAEAR Ve o8 IUF A £k BoluAul F&5A 2
TR R 7|bt dAE= VleR YAEE @40 8 gdEE AR
2-8) ¥ (O™ 2-9) F).

[E 2-6] YR (task) 7122} AP BEE CIXHHE F
e T o 4y 291 oA AL
e IF
SHN ox xgn
oo 4 [eX)
(phy8|ca|) N MAFR| £
oo + HI2M0|(repetitive), CHRIE Tt
X3 oo HXIE0|H(procedural), e AIRE, (=
(routine - AVEO S SA] (manualdl | SRIHHE, g
tasks) = et 3= o At )
(cognitive) CrA 0] L)
AT ¢ M= 3 =8 Y S SH
ToRE,
2 S
=84
FHH o MY AZ, AN L AZE Q1A HAY, FHIH, (€23
y (physical) 2 M MERg 9 % 87, RS/ A
XS = [=1
IR BE L en L xaw o U4 L8 S 24 8
(non- 0oj)
routine =
o ZAH AT 744 X]
asks) oIx| FH Af(abstract thmkm;) 434, HokE T}
( .t._‘ ) Aol Z2XjoZE 53, Efst CIXto|H, (L=
cognitive C
Yo SUAE 53 27 2T ARLOL, g =y
27 THeNE  TH S
o D53 T S S

EX: 6Y=(2020)
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35
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b
e a0
£ oo, Regresion Une:
o T et whole sconceny
Regression Lins:
Mon-traded only
5 Edis =
a .;“ Ii TTI ail
Change ICT/VA

Bam Fogiaie filoia W Gromal frorm 1000 S 2004 ol el i-ihiled wigs B ahasss gl Be gasesh of KT
ey (ICTAAL By Fedumiry, Setesied Srond (ufirad Lfd o M vaiudd o regreiadnd. wisghiesd
B T P OOy g of e sraduabry b taard i 1IB0 e dppsaat (Rold bred Tor erlite aooraerTy
el D A NPT TR Y

£X|: Bessen(2016)

(a8 2-9) M MA 2 37t 187X Hs}

Percentage change in employment shares
18% b

15% |
12% |
9%
6% |

Ireland

Finland

Greece

UK

Sweden
Germany
Spain
Belgium
Denmark

:

E
=
£

Luxembourg
France  pomssd
N y—
EU area rage

Netherlands

M Lowest-paying third W Middle-paying third B Highest-paying third

ZX: Goos, Manning, and Salomons(2014)
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S Aol digt 3 le¥ste HE871eE &840,
A FAAA Atk sFadE AT o2 AYHKCeccobelli, Gitto, and
Mancuso, 2012). olof] AAZAE THoZ2 frEHge] mE FAAE A gFads
siAstaAl gt AFEAES AWEH, MGIQ2018) A4+ QU3AE 7I&o 28=
S50l QISAEY] gHito] mE AABAE adE ALY 42 55 AASHIH.
g AdolAes AFYAFLE AESH] FF 203097 A AlA 70%E B3 ot=
71950] AZAE & 7I& F St olds EEY ALo=E Astal, ol wE
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Impact on employment by 2030, cumulative
% change, FTEs

Labor displaced
due to Al

Labor gains from
augmentation

Labor gains from
innovation and
redployment

Labor gains from
reinvestment

Labor gains from
global flows

Net effect on
employment

E£X: MGI(2018)
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H3E CIX|XS| M2 ZMALS] D2 HEjsM

SAM2 4t b ARY FEE Asoke At
H TASARJE 5 A=E A, S

e =9 old FY-AEAE % *J%*OS_%—QP TUEEAH 52
She AmAAIRAL Olﬁﬂ’%‘ T At o|AY o] ARAAE 2ol
-T“é Sk= SAMZ =7F BAAA W &5 4 4

At.5) 3, ofeh 22 SAM XPEHV%]% BAAA W B4 5L A
A& B &40l =E25e 7 ARE 9T oY, V€A d¥BAE AR
. olo CGE 2¥e +5ke 72 T4 Ale 7€k SAM A=AA W F2
FEA v H EEEUAL & 5 A 712AQ FHY ARRARdE A2 (#
3-113 2ol &g = St

o, u:9
é
i
é
=
)

[3 3-1]° AAE AB]SAIPEY] 7|2 R4 mRIsE 4= Qi%o], AL]S|AgE A=
ArA AT “fé— 7|22 oy, 7|ESAd0] AAra et FA FAES AR 7128
FeiE [E 3-1]3 Zo] BAE, AAras, A B0 A *é(—rXP) Ale 4
afe] ¥ “% xZgoto] 67 FHROE FAAHLE?) 1 ABS|IARES Y
(square matrix) FES] T2 Hof Y=, IEFFH)CE ¢lo E'ﬂ ofig 79
F9ULS, NEH(PLE god oid FE A& guloiH, 7t25 3t *LEL% 42
Aot s Fqo] 7|Y=olof girt. ThA] Wafl, SAM ARAA W WF(row) FEE

g AFel HAF ol £ HEE UEHY &5 IES HARI IF
(column) FEE T A B9 A=E(expenditure) JEE YeRdtty & 5
Atk ool FdE Feje =< /\].ngzﬂoggq]ﬁ HE A FEe A5

o] %
<0| gow, Hx A W &5 2 AE 2 JA LA HEr, deka
=

Rl

==

oM,

2
N

’

of sl Hrt. o wet (& 3-1]01M= SAM W F8 A uE

4) MAGTE L RetE FEE WEE ASSARE 20 EF0] ElLt, AEI2AIEES Aot H A 0[219) T
X

2 NRSE £71K{02 O Lol SAM XS SIoh BRSHAIZ, X5, Mz S2E AS 215 S0 254K
NS MR 78 4 8| 12010,
5) AIIGIPHEE 0|3 £RI-ASENZ SR T2 ZH| HE0| HeP} k= THIslIM(RE 38 24) 42 HS|

Fe
e *f"ﬂ SIS St = QALY 2Lt Atnt AH| 0]Q01 MF, FAIRt 22 =2 SE0| 7| 0]2/0f 71A, H&, of
Q| H20f {EA S2Z=XI0] TS ZA| MAEQI 2HIE CHR7| QloiAls MUAAUEE TL5k= Ot EXE 3 AA
(accounting system)7t ZR5IC}. AtS|S|AZ2 0|0f CHE! CHOFO 2 KA BiO|CY,
6) M= 222 4H| 7|2 economic institution) E£= ZX| FHIZ Q|0|SiCt
7) ¢ SN0 2 SAM2| AES CIYSH HSIAIZ 4 UCH MiEstE = QUL
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SRI 4= Utk SAM ARAAE A5t 8 8] E ARSI A%E A 7F A
FJRE 7|Usk= ®Hol et AAISE A2 Yeo and Lee(2020), Hwang et
al.(2020), Jung et al.(2017), Hong et al.(2014) ¥ &s]Y- A& 0]F5(2012) 5
Aol A ERIT 4= Ut
oo B AFoiE 7|EAE 2018WE HARR= SAM 74L& {sfl, =299
(AR, FUAZEA, FATAAE, T=astr]&E7 g H7HA(KISTEP)Y
T&s2AE A8 A9 nggﬂﬂﬂﬂﬂiqanE_ﬂ%mﬂﬂiﬁ
WORLD KLEMS®O] 84Hd BAAE 52 &8sttt WA, SAM W & 3174
e Este] AlESSklnh 1Al VedeE A% 20189k ARIAEH
(B E GEICEH, 31/ AFERE olF Witk £ A7olA 123t AdEF
AAE [ 3-21904 EQIg 4= Q}h. 20154 7|&9% AR ASHEEHE
T= HECE 7]EFE 38U avF 1671 R FEF 837 VI
} AUtk ofo] & Aol T3] 2018 AME ATIE(ATH)
8171 tie=, 4% 2(2019) 79 M-S Falste] SAM

-
RIS

W
ST
= R

>~

Nl

E 3-2] 2 A7 MESAEE W HART

SAM R=HA U MEUEF
= MY H| 11

SSO1 1. 8, 49 2 oY

Ss02 2. &Y

SS03 | 3. SA=aE H Fiil MAY

SS04 | 4 d® & JIRAME Mx

SS05 5. =X, 30|, Qlaf 3 Eﬁlo*

SS06 | 6. TAA, HEH A MRFMZ A

SS07 | 7. sfel=E, =leiNiE H 9ofE

SS08 | 8. Hig&d=kE MEY

SS09 | 9. 1A=4 H S5ME MEY

SS10 | 10. MXEE M= CRIZES 718 Mz
SS11 1. AFEZHE|(T) HEY 28t HW Aj2 it

58 =aojeiry



coo H3Y CIXIEME M2 ZEAE TEsd YR

SAM A=A W MYRF

= MY H|1
SS12 | 12, SNFHI(CT) MEY CIXEXe HW A2 i

SS13 1 13. Oz, HE, /17| HxY
SS14 |14, 7|A4 H H7IEH] MEY
SS15 | 15, 2&%H| HZxY

SS16 | 16. 7IEt HEY

SS17 17. ™7\, 7tA, 2 329

SS19 | 19. ZOf U A

SS20 | 20. 2% U Hye

SS21 | 21, &8 Y SAH

SS22 | 22. AZEY0{(SW) At CIX[EMEE SW K2 At

SS23 | 23. ICT MH|AY CIRIE™E (8 MHAY

SS24 | 24. 28 ¥ HHY

SS25 25, B34t 3 AN

SS26 | 26. MENEt ¥ U|E/AMERIE MHIAY

SS27 | 27. R&D At

SS28 28. S3YY, = L AlR|2 A

SS29 | 29. WS MHIAY

SS30 | 30. B I ARSA| MHIAY

SS31 | 31. 2& U 7|Et MH|AY
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AArek= Ao 2 A AFEARAT) AR, BAPGHICT) AXY ¢ AZE0|(SW)

d'E HEE I BARAEA HAEAS AES AEsty FAAA
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CIXIY ME| M2 8%, 25T 24 ¥ Yuuy o
Aol 38170 7IEHE 7IE AR FASAVT, oleeT, Vg

vy
AT EQo] A 2 2 Ve IT AH|A

7IE S ' ARIN)E BAkske

=4
AAFOoZA 10, AAEE A2F' T 23. ICT AHAG S EE g FLESIT

[E 3-3] M=|EAEE W CIXIEHE XE2XH0f st 12

Az JHEX Ho|
EXgt O M ==X 2 5= X0 glES A 1)
o HEEIH, SNIH|, 2ATH S B3

o CIXZRE QImat SN0 58 7|02 3l 52 4
t =
o

= IPATION =
¢ ADEQN, FEMSAHA H EH Y FHX 2

CiX|&Hgt SW k2

s=l!
ol

a3 ARRIEAEE W 2008 =HIAGA|A(Systems of National Accounts,
SNA®) A Hoj| we}, YAEAE {5 ke sk A FE(11
AFBAEAT) Az, "12. SABHICT) A2 I 22. 2ZEYOI(SW) AHd)2
RO Hiet FARE HAEAS it digt A2 AEE AESkeITh o]
AAATE B 7IE ARIFAYE W UEhd SIPAEDA Al Hit AlRSE
S3ll, dAEAS Ao Higt A4 AE=A HAEH AREA g 7R
HARSEIT. oo & dAgtoA= "AEAS AP vt FH BARES S
Ao A 11, HAFLDHAT) A=Y, ‘12 SAFHI(CD ARA 9 22
AZEQO(SW) AFd'Z Akt olol ‘11, AFEAZHAD) A=A, 12
BAFGRI(CT) A2 & 22, AZE0J(SW) AHY 9] BAHAA W 4] HADAS

8) ZRAHO| ZHE7 |01 ZUIHEMAI(System of National Accounts, SNAYE 19534 =K|%1EKUnited Nations,
UN)OIl 25l XS MZSRACE 015 ZAxety Hat SAHA 53 U, 7|=AE & 6 21 S YiYoto] 196831t
19931, Z12|11 20080 7|0 oS X[Z0) 2t R2|LE Zatdt 7E 27 E2 I UARSAE 2401 AR,
L2|L{2te] 42 2010 AEH 0|5 H 2008 SNAE W=7 |= ZM6t0] 0[0i| HiEE F0 2 IUAMESAE 2y I

2ralist QL.
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H3Y CIXEHa0 ME ZMiE MEgEat YeEY

Ol A 0@%’6}0:"—':—01 2010Lﬂ 01-r A+ | A
FA 7102 AE AR Aok dho] EAEQILE o whet, E AFtoflA
SAM Z=2AA W yAEAS}E AR =
WSS 7Y ot uislct

oo & ATollA SAM A=A|A W HAEHE HW 2 SW Hito] thgt FAAIY S
AlESfote B2 (I8 3-2)< Zo] ZT & Stk (I¥ 3-2)004 AlAE vkt
Zol, gAEAE HW A= IT AES kol 11, HJFPAHAD) ARA 9
THREZAE AR W FAE OAEHS AEFAE AR drgstal, sid A&l
st SEAGS FA5H] o g e 712 TAAEFY A W FA00A
Aot stk 123 dAEHE HW ARl CT A2 9 dAE™E swW
ARE Aisks 120 BARHICT) ARA E 220 AZEO|(SW) AR 9
IFREZY ARG W A gAERTE AEFY AR bidsty, &
THREGY AR W A& FA= AAToEN, dADAT kS BAalol= A
4 ot A AEH A& ZEE AlEStote] HAStstaA} skt

(I8 3-2) MelgAdE W CiX|EXer X2 £XPIE Mi2st

suws =5t suus =5
o | B o e | e
G ey | W R e | e
a2 FINV a2
1 1 1" 0 IT
a2 FINV a2
12 12 112 0 el
e g
#s|. 5
el FINV el
22 22 22 0 SW
2l ) (%2 3
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OXE Hao me 4%, Eiled 24 I 3y ay

E3L SAM AEAA W HAES AEFGYAEARRLDL AAAA W A=
29 A&CE vES 7k oo & AFolA= HAEHS ik ot
FAREOEZA A& FEE Az F2Z20H, 719 € FF)ol wiEst] ¢fs) 244
A7 2A JEFAZ|EZATAE(2017)9 ICT R&D BAEA A=E &8513ct ol&
o 2 A gAe A4t et BN HSS Tt R0 2 7)) € 35
RO g FEsto] mofstizt AlLstih. FAIF o R FEFA7&EXSAE(2017)2]
ICT R&D BAEAY A=E &8ato], 7|&dx 20184 7|+ HAEHET HW & SW
2 R&D FAAY AEE dgHeE s, qAEAe A2 ot FARES
AlEskst izt sttt

2E]3L SAM A=AA W BitaseA HAEAS RS dER 25 A5,
Hwang et al.(2020) 975 #arste] SAM A=AA W 771 A W gA g At
AEE PAFR R TE St} A=t 5], of7]oA= 20174 7IedE AFddE
FIPHA] 48 A EAS AR HE5E =&Y, 7E dAAECE S8R AT
FEol =3E PG F gAEdd AFE EQo oE PSS
ABslstaAr AlEsiiet. o] wek WORLD KLEMS AHa 9 SHEAJAREELO]
A AEAE Holg i ARE EE5ta, 20174 Tedk AdE AERAE

HS(C A g4 HW A2 813 HW_SHRi, TXEAF SW A= 8% SW_SHRI,
R&D AHZ H]%: RD_SHRi ¥ EZZHE H|F: CAP_SHRi)E AlEslsto] =&staizt
SHITH(EE 3-4] 3a0). 20179 7|EAE ARPE AEAE H|F 2§ &83t OH%—’:
A Ao AEAE FZF 2o wt WS olE WA wEt the o
7727 B8k Aol 718kt AdS HRlth

o]oll

E 3-4] MHE X2 RIPIR| £YUFE

OXigEe oxasg

2 Aol B hw sw b
M e e
SSO01 1. =%, 9 2 oYy 99.22% 0.45% 0.00% 0.33%
SS02 |2, = 89.60% 1.41% 0.07% 8.92%
SS03 [3. SAl2E 2 HHi MZXY 84.75% 5.42% 4.80% 5.03%
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oo M3 CIXIET] o=

ZHME DiEsd HEEA

o OX e Cxgne
2 Mo w=oww o osw o
N NS

SS04 4. de E VEME HEY 85.72% 7.41% 2.31% | 4.56%
SS05 5. 2, Z0|, oI U =X 84.16%  12.16% 2.24% | 1.44%
SS06 6. TIA, HEt I MOMKE HZxY 86.68%  4.23%  3.12%  5.98%
SS07 7. BEl2R BlEIME 9 ook 77.81% 9.09% 2.67% 10.43%
SS08 | 8. HIZALEHE HEY 90.99% 5.58% 0.44% | 2.99%
SS09 9. 1AE4 & FEME MAY 90.38% 5.77% 1.05%  2.80%
SS10 110, MAEE MEY 72.05%  11.16% 1.85%  14.94%
SS11 11, ARYEH|(T) HEL 40.41% 40.75% 3.90% 14.94%
SS12 112, SAFH|(CT) MEY 63.78%  1753%  3.75% 14.94%
SS13 113, 93, MY ZWsl7|7| HEY 74.84% 6.54%  3.68% 14.94%
SS14 14, 7|4 & F7|RH| HEY 73.46%  10.00% 5.41% | 11.12%
SS15 | 15. S&8H| MEY 71.69%  11.86% 1.62% 14.83%
SS16 1 16. 7|EF MIEY 79.33%  11.39% 2.74% | 6.54%
SS17 17. &7|, 7tA, & 359 97.15% 0.43% 0.20% |  2.22%
SS18 | 18. 7MY 89.78% 2.64% 2.90% | 4.68%
SS19 119, =0f & AOfY 87.60% 8.03%  321% 1.16%
SS20 120. 24 U 2HY 99.63% 0.17% 0.04% | 0.15%
SS21 121, =t 2 SAH 2%491%  3.87% 0.07% 1.16%
SS22 122. ATEYIOI(SW) At 64.57%  27.40% 7.99% 0.04%
SS23 1 23. ICT MH|AY 75.86%  22.96% 1.14%  0.04%
SS24 124, 28 Y =23 46.70%  3535%  17.91%  0.03%
SS25 |25, HEA 4 Qi 86.97%  3.30% 2.12% | 7.62%
SS26 | 26. HRuISt U 7|&/MAKIY AHIAY  5845%  23.38%  6.84% 11.32%
SS27 1 27. R&D Ate 66.49%  25.92% 7.59% 0.00%
SS28 128. B3WH, =Y Y AEEHHY 86.60% 8.71% 0.64% |  4.05%
SS29 129. WS MHIAY 65.97%  21.77% 7.48%  4.78%
SS30 1 30. B U AREISX| AfHIAY 79.37% 7.37%  429% 8.97%
SS31 |31, 28 & 7|Et MH|AY 79.67%  18.93% 1.34%  0.06%
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HI

a8al & Ao gRERge] e wsA W ey 249 fASkE
Hall AE3(2015) 9 Autor and Dorn(2013) & 75 FaLsl], AR 215(YH)
71% 37 FEoE kE ARE AESkRIA AZstth) ol s, F o]
SEAZE 5k A5 ]l S ARbstA, :LEZV} Tt AFE 7Re=E
¥ IFE dAEE AEStA AlTstelok el [# 3-5] #an). 119
BAAY 2018¢ 7IEAE A9 1IERAF Hlo|H10F -goto], A
7|8 AF RS HIRCE E AXS AlESFstIAl AZSelH ofof 4
PF TE2 AFF20159 A5 Fasion, [# 3-0]°] AAE o
AARE Esto] ARE LF AY AlRESE AdE Akl ES, A

EX2AL ol Y SRS E R 2 AolA RSk ARER 7 A
Al Z18Y5tiet.

2
&

Do Ny e
2 ik ol o d

JRI:I

[ 3-5] MBS ] SAY HZSIE 93t 92 718 XE 28
&

T 7= e &4 ST E/Q] GJA|
MAKD Ap|Z xxkz
= oo, T-o, =710
P o HEEX  HXHO|T AREO| s=d IR craLoxt
09 HT _ELI‘IE| HEAL (manual)Oﬂ (mlddle oo, UL TN,
(routine task) S o : JU=ETP LI Py lel
[[l’al' T%IEL_ =T Sk|||) ILH]Hxl _OHO_]
— 1y I_OL O
SHE e MY XS A L ALY . Bagl, Zoe
SS | (manua) ol MBI geHE S5, 2,
g @R | eq 28 St S
(non-
. o) - -
routine ._IX.P.‘_*‘ 4 —’i‘—’é”_i*‘ N 789@._ e 2R F2I}
task) (cognitive) SHEE S st , _ -
= o1 or =T (high skill) AX|LIO] E
BT IMNAE 58 Q7 8F

9) LIXZTOZ OF7 |2 D|2Hers Hato| sy UXI2| Hf 4= A= 7|Z YA2(QF ME AET= YA2(| ARt ¢
SHRA0| HSHH= FO|CHRSIX] @, 2017). I GIZ, Arntz, Gregory, and Zierahn(2016)2 7 1&S4M0)| (T2 =SA|
T geks FAokE Ol 0, AT 71E H2(task-based approach)0| $Q31S ZZxeICt.

10) SAEL ‘XHE UEXAY H[O|El= 2|2t L AlFE 18348 Tofo[0] 23 7|9t YHE KSoh= XA, 2

& S MY 2] E0IM ZALELES HISoHL QUL
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N

9 Ho

ol 2 A

Higo g A J3 A5 7I8F ZE(routine task, RLAB),
7|8k Z]ZF(non-routine manual tasks, NRMLAB) ¥ H|HE
AF 7|9t AF(non-routine cognitive tasks, NRCLAB)Q] H|52 o}
(19 3-3)3 Zo] mefd 4= QUi ofof 7iE 4tddE 7 7|6t 259 v|SS 2472t
shrR;, shrNRM,, shy NRCOIZHIL SIS ®, 7]& AS|3A%¥E ddAgoE
18E ks PR AR FEe (O 3-4H4 E2 YHoE AESkshA
A &5t 3g A2 Yeo and Lee(2020) ¥ Jung et al.(2017) 975 Fargt
HAEAZ Rl (O™ 3-4)00A AAE v} o], 7|& GdAE R 1EH A
s TIPS LABEAL D W shrR;, shr NRM,, shr NRGE HUHC.2H] 2 2159
E7PIR A& ARSI 4= QA "ot o7]oAe 7EAE FZEA AdEolA

L.

BE Ao AUd dFS FASTE Aol el A% 7 A4 Aole
= o

[e] =

=

e T
4o o

S|
&

jn s

14

p A

W oo 1o

o,
o

A

TSR gk S AIPE R N HF0] 4y wiFoR
S By 22 ARSRE P 94 ST 4 9tk

E 3-6] =SAE MEEE o3t dF-s8-2Y gAR

? 1= Sk £F XS94 DEXA L EEARRE I
B XAE:I
MY ¢ (?E o 313239, 61,62, 63, 71,72 73,74, 75, 76, 77, 78,
(routine task) o) 79, 81, 82, 83, 84, 85, 86, 87, 88, 89, 91, 991
SHE s
(manual) =T 41, 42, 43, 44, 52, 53, 92, 93, 94, 95, 992, 999
e o2 (low skill)
o2 111, 112, 121, 122, 131, 132, 133, 134, 135, 139,
(o= 141, 149, 151, 152, 153, 159, 211, 212, 213, 221,
outine | b ey | LAH 222,223 204, 205, 231, 232, 233, 234, 235, 236,
task) INTVE) | (high skill)| 237, 238, 239, 241, 242, 243, 244, 245, 246, 247,
[=In

248, 251, 252, 253, 254, 259, 261, 262, 271, 273,
274, 281, 282, 283, 284, 285, 286, 287, 288, 330, 510
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100.00%

90.00% - 8

80.00% & I HH HI II | HEEE
70.00% — —1 \—
T 1
40.00% & — I I
. 1 1111l REENIRIIRNR il
10.00% 1 |
35835488 588253535323233200585888088885
B NRCLAB | RLAB NRMLAB
(O3 3-4) M3gAHE L] 277X APE Mi=2st
MAEE MMEE
o 24 et o =20 A
MY | MY MY 4 . A4 M
1 30| 31 1 30 31
Al A
A MJ01 M AJ01
& . b
| 30 & | Me30
S [ s S | a1
=8 | CAPSHRT | . | CAP.SHR30 | CAP SHR3T
Xe i< K30 K31
CRISBE | b SHRT | . | HW.SHRSO | HW SHR31
5 a1l K K30 K31
B (x|~ | Keo|ke i
= AR | SWLSHRT | . | SW.SHR3D | SWSHR3I
4 g | R Ki k30 K31
& & RD.SHR1 | _ | RD.SHR30 | RD_SHR3I
2 2 RED A2 | iy 7K30 731
= = | B %%ﬁ shR1ALT | - | shrR3030 | shrR31#L31
°I;5|||§§':' ShiNRM1* | | shiNRMB0* | shriNRMBT*
e |1 | | 13031 =L L1 130 L31
o&'fg%_?_ ShiNRCT®L | | shiNRC30* | shrNRC31*
P 1 130 131
(X2| H) X2l )
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coo H3Y CIXIEME M2 ZEAE TEsd YR

Sl & Aol GuRAY AR U =F A ARSI A= B
A A ARSE 8, T FAES NEOR 107 ASESIR TS Tt
dAE pEe WS stdrh ool 201849 JMIBRRA AR(GEAR,
AEA3) D AFERAZNE BEl, JHRIE 25, A5 I A% JuS
ARSI AZIAE. WA, A5 JHOIPE BYLS, DTIAS, AYLS
AN

’ h
ArtaS, olHAES, HIBAAS, 7eedor 74) & ARlaST Atase] des

ARAES] FHORA, BN ARAS FFHAS AET & 9

THASFERA W 7HEES] BAF 2FS 71502 of], [ 3-518 s

o
alfy
Rl
ox
4
N
rlr
S
o)
H
&
!
i)
my
i)
¥

oX,
)
ol
]
4
S,
=
>
>
o i
H
W
5
lo
=
_—>‘~l_l“

B 3-7] 7IE91E SAM L SUPH| 74 S0 ASHoE HiE
7 7 REAS H"ggﬂ? ¥ syesuz H'%a‘g S
AEE 0.26% 3.92% 0.71% 0.77%
AEEP2 1.00% 9.14% 1.34% 1.21%
PEPY 2.37% 13.10% 3.68% 3.22%
AEE4 5.11% 14.82% 7.68% 5.74%
AEE5 7.16% 14.01% 10.63% 7.21%
AEEL6 10.10% 11.90% 12.89% 11.00%
ASEYT 12.74% 9.93% 15.18% 10.94%
AEEL8 15.24% 9.32% 16.24% 13.91%
AEE9 16.83% 7.64% 16.53% 18.21%
A2=2910 29.18% 6.21% 15.11% 27.78%
z3 100.00% 100.00% 100.00% 100.00%
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THAEAE F45 H A5 RS A
THIEAE 2HAE 25 HFo] Al A

HlS2 =E0RAL oldinh olo THIRHE 2 Aol At Higt ARAE BlS2
737 A THAIETRA AeAtE W FEH & AFolA Aok

e S AY IA AFSIATHE 3-8] D). 23 ARIER &BAE
TE 3 AZE0] ofFR 4 FE2 THIEHE £5HI5E vEe R, AE VAR
1= HISS E=E0Ih old, 7|Eel deAdez A" T &RAEYI
THESENE Ae HFES FHo=M, THIEAE aHRE 729 oS
HEgotazt sttt Eot 7HAIEHE A FE AlESE As) THIesEAERA AR
U 7HIEE A5 vlS $AE wefstti(TE 3-5) &3, ol BEdg, 71E 9
79l AAEFES At A A0 THEAE A HE SRS &5
THEHAE A5 FHE =S0ih ol dET F8 Fde vRe=
Ao 7HIE 1071 912 AlZedhl, =8 FEe 35k dF IRt AF
IR N FEOE MESRIoEHN, ASSAREES ST
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7] O FaTE AEsh] fd] &83%t CGE B39 8 4] digt 4%
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A Ao A AE IS B9 7[S9 E 20189 HAEAS E5} AR AIEEO|
2=, s AA=AA W AAE JEE BgC R sto] CGE 23 W W34 AAE
AT 487t ok gutdos BEE Aok AR B Aot A B E
L3k= & 4R CES(Constant Elasticity of Substitution) 44 LES(Linear
Expenditure System) ¥ S5 ©o&stA Hr}. olo] A, 7HA € FFI
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=
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AR Hed dZskd 7= g4lo] sttt 4, 89 Fg°] LXgth
AlZ HAHmarket clearing) 24 #4072 Yerd & Qo 8 33 €4

ARG ozt R4AFYLE ZI3ITE BB, WA A& Tk 347} 5]
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BAe B4 FAor sh=ifof weh A9 HEshs v 7HHA ot & AtolA]
AR gAEAS E3} CGE 239 F8 EALS g Zo] AT 4= QU A
Al Yikaa Fgo] gAEAS HW 9 SW AHEZ F7HH o g vesigirhs M
YA g A3} ZpAlof| st Expr 2§kElo], tAgAE Apale] AT WASIAATH=
ot & WAgls, dAEAS A4k HHo] wet fIEE VSRR QI AHY
Brol gabd 0 aue yAslslel 23 Ul ¥rgdsigitks Holoh o= FA A

ﬂJ

REIE EIehe CAEAR VH Ve 293 £43 #@do] Aok A
HAlE, HHEAE 194 VledE 9 AR 1 VedE R ddole gAEAE
ZIeXEe] WAy £ AR W H}Oﬂﬂoﬂ oA 7R 7led R wE
Addd W I4F 2448 @4 JdE SHekAr Alsiltts Foltt. Hl ¥iAlE,
BAAA W s e s F E’er“’- WAststel HAEAS Al A=
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FPote IF VIR AE5tL, £5EC] U THIE 107 2R ERgo=H,
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T A== A AT HolH.
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supply)?] A%, F7PH] EdA(value-added)?} F7Hll(intermediate inputs)E
Fo Eetsto] AAlsHA Ho 15’41 FH71712] B3d= 434 Y5 (routine tasks)E
Pol= AF9 54, B8P viRFd 718 dF(non-routine manual tasks)E
°”’5}— AF9 LA, vHAHFAH JAAH AF(non-routine cognitive tasks)E
Pol= S A, AR, dAES HW (DT H/W), HAEHS SW
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goods)F A, =W $8Q(domestic demand)E FsHA Hrt. of7|oA sUW =2+
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AR 2 EMNSHDTCAP)7t AT} of7]oA HAExdgt HW A2t
SW AHE9] EtdAo|A= ZB-B 22 A(Cobb-Douglas) BEE H3t=|o] 4
73Skl 18 gAEAS HW AR29] Afole 4RdE IT A2y CT AREo]
CES o= FHl= E3teo] ik 7Hdsta, sig STA i diAl &= A=
A5y 2(2019) AollA &85 X5 A&kl 121 A §A dAo|A BAtE
HAEHg A2 EFASE DTCAP = /8% GACIA S22 K3} CES o FHIZ
EoEo] A3 A BRI KGE BAsHA HE whdsiaith

0|2} Z2 I APAF9 F8 Fol v & AT, L 9= Berg, Bulftie,
and Zanna(2018) 79 AL HsHQ ALY FEE 2R AH(robot
capital}& WAIFCE sty EAAREY HEH FAAREC] AT E/lEo]
FFZAT At ARAETEE AIESE HE Qo E3E, Sachs and Kotlikoff(2012)
AT A, EAAEA] A5F 7ol GAE ANE WAl g Este, s
A2 AAAA W eEo] 5= SAsT BitEs AR ERE ARt HE Qleh
olof] B Ao Ak Berg, Buffie, and Zanna(2018) ¥ Sachs and Kotlikoff(2012)
Ato] & Aok, yAEAS SA 71eXErt AR w1 Ve EE ST 5
U0l FESIGATE. ofo HAEHE A EA|St DTCAP7E AEAQ] EAARER]
CAPS} CES ¥ FHIZ EF=0] Aed AL SFAER] KGE B4 d=
7Vt AtHA] (4.3) #a). ol wel, Berg, Buffie, and Zanna(2018) 175
Fraste] DTCAPSY K= A4 W A% HAEQl AR 7PE5H A Ho ko = 0.5).

T18]31 o]9} Z2 S Bl AFAHE Red AR BRI KC= A9 A4
BEA AT 71 AT SASRE =S (RL)Y CES T FHIE EEo] 7MY

e}t KCRE BATE 7HYsIATHA (4.4) &a0). 183l KCR, EAg= A4
dARIA HEBE wiwE 7IHE AFol| FAe =5 NRMEE CES T FHIE
=0} Mol EdASt KCRME A4S REFSHAITHA (4.5) #a). 124l o|¢}
Fo oA AR AMPE KCRM = HIR@A QIAA JF 7IRE AFol| SASH=
E NRCO BRFEOEMN 7HFY KCrRMC, AstE AASHL(A (4.6) &), SiF
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o4 AaTt 7iE A A4k U SAsE ik 9% 8 EdeAl= (OH
4-3)o = SIS o= ot ARPE A4t W EdA A 9] A g8y #A=
72202 Hwang et al.(2020) € H&Y 2l(2019) A+ W F=AE
SHARE 2 AFolAe ARATE=d HEA, dAEAS 7|6k 7|sste] "
A W WAsksta Al Alsiqitth. olo HAEMS AR EASt DTCAP%}
AS4R0 B4R KoF B3t A5d A2 54 KG9 RL(ZBA A5 74t
AZol| FAte 5), NeRM(FEIFEE diwd 71N AFo| SA: ), 181
NRCG(HIAFA AAH AR 7|H AT JAtE =5) 1t EFTACIA Al
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VAi.t = 1

1% S
VA(HKORMCKCRMO— p,"’1+ (1— pKCRMC) o — o! ) el X(4.7)
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(O 4-4) 2 3| A7 W Ghats FE0IA)

Q Q
CES CES
ol ol
\Y K N S
CES \ (traditional capital) CES (skilled labor)
02 / 02\
L Z uM L
(Labor) (Robot capital) (machine) (unskilled labor)
(a) Berg, Buffie, and Zanna(2018) ¢4 (b) Sachs and Kotlikoff(2012) A+

H 4-1] 2 LY gAE L iR B TR

|

O_DTCAP KC KCR KCRM

KCRMC VA
i g 0 0 0

OHA| Sy X 1.00 0.50 2.50 0.97 0.23 0.90

83 o]e} 2 EFAAIE AAX AE KOR, BEEASks of2 A4 B EH
i 7IHE AFo] SAkE = NRMSE CES ¢ FHE HFEA 7MY
EAAS KCrME ABASHA "ok ESE AME KORM = BIEBA AXH AR
7|8F AFo| SAHE =E NRCOF EREHOEN T KCrRMC; A3tE BiRES
7Pkt v B A AR 7R kE F XA AR 7|6 keEs VRO WiwE AR
718t =5 NRM7F AR BE AN EJRAE 7= ol HAEAE 74t
71eWst Sdof weh, vAFEd AR 7Nt =F F AXE AR 7|6F Fo High
A 27 gL 34 fdEo=E AYATHEden and Gaggle, 2018; Michaels,
Natraj, and Van Reenen, 2014)¢} 94 AWHE SAM S$5-ay B4 AE

H1E Oxgne sst ey 2y 25 99
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15t 7] wj&olct. o]o] E AofA= Berg, Buffie, and Zanna(2018) A2}
Sachs and Kotlikoff(2012) IS HI3&, owxcpy = 0.97 L opcmue = 0.23
#FOoE wFPSIITt ol & AollA AR AR HARE 9IS wkget oA
g A= [F 4-1]04 &1 5= Ut

oA Y & Ao A ikt W oA ©E4d £ ApEA HigS B,
qrgdgt A2 S4o] e BHEEAR w4, A2 "EFE 7leX % A
HARSHIAL SH9it. HE0], £ AolA= BAAA i dAEHS A2 S40 TE
QREGMEA, HAEA 7|&S 8ol 4y Avte] LS Sd a3E 29 Y
grgstaiat Alstqitt. olE 9ldll, Hwang et al.(2020) ¥ *:‘-%L:ﬂ 9l(2019)9] F8
1y F4& Jarste], o ] A%k A2 40 e R Ry WS 23 W
HARSHIAL SHQITE. A RS AHRE e AAAA W HdRt A2 S2o] o
QIEAIE BFFsH] Hofl, & AtolA= off A (4.8)F o] JNE Aol A
T 535 29 W wkgstat ol

Lﬁ

TFP,, =exp(bADTHW,,) « exp(b,ADTSW,,)

. Al
o exp(bSACAP l}t) o eXp(b4A}2i,t) . eXp(bBARSRi,t) —1(48)

KCRMC,, = TFP;, «+ KCRMC;, - 2](4.9)

3 (4.8) 2l ADTHW,,, ADTSW,,, ACAP,,, AR 2 Z¥Zr A3 to A<
M Aol SARLE W HAEAE HW A2, HAZHE sW AR, S3ARE,
R&D AR HlE HSkE oulettty. 123l ARSE, 2 78 ARl SA=LE W &
AF19] R&D AHEAE H|Z HSlE oju|sich, B3, by,b,,05,b,,0,= 22 7HE AH<]
At Zdioll digst ADTHW,,, ADTSW,,, ACAP,,, AR 9] &S oulsh=
mietu|gole}. ool £ Afoli= Hwang et al.(2020) € 454 2l(2019) W
utEn|E 25 2Rgote], By W RHgstaltt. o8 vio R sto] TAEe At
SHo I A WekE A (499 Zo] Rigskith &, A (4.0 A
KCRMC; 54A9} A7 F2ollA Aid S 2t dads 7Pgste] Hhgsiait.
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J8]3 B Ao A A AEAECAEAZ} HW AHE, SW AR,
EXAE 9 R&D AHD)S JHAIHE Bol SHES 7HYotdoH, ZF AEAES]
WHSES 27 WORLD KLEMS HlolE & &of] AARE $£X|& wrgsiditt 19

gt AAAA W BRAR, OAEde HW AR, OAE88 SW A2 2% R&D

ARAELS ol 4] (4.10), A4 (4.11), 4] (4.12) B 4] (4.13)& HIgo= S4Ee
2y W wkgdskait
(O3 4-5) 2 L LA MAs: LY MY S0 53t
ZIE Xzt
@
|
| = |
2Ip71%| Set 2 52 Sa
(VA) (XIM)
|
| > | /O\
KCRMC “va  R&D X
ST =g ®)
EI |
kcrmt =t ke s orxy
| HZ(NRC)
O‘I(CI‘IH
CREEM :© HIHY My
: °HNRM)
Ol st al=l
%E. (F§L)
DICAP | 8RR | | 72 = cxolb,ADTHW ) - exnlb,ADTSW, )
=3 cap) . '
exp(b;ACAP ) - exp(AR ) * exn(bsARSE )

I_I_I

T
PN X

M1E OXgHE S3 etz 28 25 107
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KS, =(1-0,,)KS, | +INVK, - 21(4.10)
DTHWS, = (1= 6 p7uyu) DTHWS, _ | + INVDTHW, - A(4.11)
DTSWS, = (1= 676y ) DTSWS, _ | + INVDTSW, - A(4.12)
RS, =(1-6, )RS _,+INVR , - A(4.13)

HEo], & dA+oA= AAIsk= CGE 29 W =a5A=2] a5l ot 3 o]
WEdosr ZAAE= #FS BHGskAth olol Yeo and Lee(2020), Ojha, et
al.Pradhan, and Ghosh(2013) ¥ Jung and Thorbecke(2003) 979 9 A+
Agsto], w5 A=Y ST Y2 A e a2 ARt A=A gl o]
WA er 2492 7Pgsiith ool vzt ¥ I35 FEY ISEA A&

EDU, S} A =aAte] Addidael =eAEe] w4
_]
o

FF= 7IRE 7P o] 22 WHER EA4L &9 = olF W AR

g5 He o5 SHEHYEY 7D 5 71 4\—9]-% oz L AEl]

S 2 AT S JAEAO] olFES AlARIH(Yeo and Lee, 2020).

J8a Wt 94 FE REY BSRA AEsE EpUw g AT AxF
374 (availability of education facility) £5& oJu|stctal HQtth

old & AFoME eAEY SHE FT o "E A 9 =sAEY
A AAAA W w54 &5 =5AE] ofd 7Ll A9 = 7H
A Aol Aol Yol AAHEE =P W §rgsielty. ofo off 4
(4.14)°14 FA=Ro], HFH AF 7|5t JFo=2HE HAFH QAAH AF 7|5t
Azogo] &AL AL GASH: w54 R LS, = AAAA W nSEA
AEeE EpUY ol 7] ARE AR 7N A Ae(PLS, ) W]

el AR AT 7IRE mEAE2 BE(PLS ey, )OI S8 WA= 27H

_l

oZi
ofl j‘
)
mlo

2 W wgeidnt. 2Ea FAAA W ASFA AesE 55 ¥ W 22
WSARAO] Hieh A& AFRE wofsiglet. ERL 4] (4.15)9014 BFERC], HIAHBA
Hrd A5 7HE AForRE HEEH AAH AR 7HE AForo] ¥k S
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2ot w5At R LS, = BAAA W ZSFA &5 EDUT oA 7
HAEA miwd A% 71N =AY S (PLSyay,, ) T HIEFEA A AR
719t e EAEY FE(PLSypey, )OI S8 WA R A7ES B Wi Hhdskilth
ofFf 4] (4.14)2} (4.15)°014 g+ 3l t AL (t-1) A1 tiv] BAGZECIH, ir
ojAteS Yulgttt. E3L pE HEMEE SEAL A0 Ut 9% Y= Bt
}co o= BEAOZA Yeo and Lee(2020) ¥ Jung and Thorbecke(2003)2]

= arsto] ey $AE REgstith Tof ol E42 A8 53 CGE
2o W AAAA W S0l tigt B4 A& AAAA W =eAEe] S8 F 4
3 SUE9] W3l 7t TAE YAZH R vtgotat Frt17)

OH

PLS\'ECL ]_+g j'
. pE NMECL - t S|
LS. ,=@, « EDU'+ @, » ( PLSy, | j [l-i—ir 21(4.14)
PLSypey 1+g,}
o pE N Lt I d e Al
LSr:rm t @1 EDU + QQ [PLS]VR]L[LiIJ ': 14ir “I(415)

% ENE ASe 2 U welsiolrh QMR weld ATHRE 44
AR BATF5AT AYHE T

AN A 414 B9 248, 494 QR 79 AFoRny wgY
Qe TPk YEo 2 WU wE FR 18, = IE WHFH AAY 4R A 4

LE=AE LSNRCOLO| CEiAA KA (4.17) &3, ESE <HLE SAFS £

17) 2 SH70IME HIEYE QIX| IF 7|8t 2E | AZ T OEL AE Q| A 2Kt STh7t QIMRKZE0) Ciet £XE FXIF 2+
Che E2CE By L HIHOIRLE. Ol edAt 2t g AR Q1A £ QAAZE0| 2 7IZICkE= Kaufman et
al.(2001)2 ¢+, J2|1 WEEX XE420) Mot #AM== JHIEI* 2%OI PIMARE S0 Fek= 0|7ICk= Jung and
Thorbecke(2003)2t Ojha, Pradhan, and Ghosh(2013) S SI71E9| HMS EHZ, ZK |2 QIXXt= =Xt &
A5 LA QIAFZZ0] CHEH ZAOIM WS EXI0] [HE <=0 PSS QUL 0 M2, WSSO et = &
7t WS EX0| G2 HESE0, S5 % M 2 wSH|, LSAIT 02 S2= 215t 7|SHIE, 30 1S S &2
MM H|g 5)2 Zaft ZMA HIES 2 LY 11245HK| 240, WSEX| M2 QIMAt= £X RJ—W Cia 2l =2

O O — L=
A 0|22 dis
= QSS gfelct
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A i 4 7IEE AFomRY BggE AAF AR Tt AFos At
= o PAES

}—':% LSm’m.,t "l/\] 7]% H]Xé]‘agzjl ?J_Z]Zjl c1)iﬂ“':|!_ 7]?_ —1 O —L—E%—/—\—Ef LSNRCLfOﬂ
AF LeiE LSRLY HIFFE tiwd AR 71N AF =A% LSNRMLZHE
AHELES oto], YL o] OE e AE FAAHSE 2y U WASketzt
SHATHA] (4.18) 2 4] (4.19) D).
LS, =(1+gl,) + LS,_, - 21(4.16)
LSNRCL, = (1—lapdep) « LSNRCL, , + LS, , + LS,,,, ; - A(4.17)
LSRL, = (1—lapdep) « LSRL, | — LS, , - 21(4.18)
LSNRML, = (1— lapdep) « LSNRML,_, — LS,,,, , - 21(4.19)

B3 wEASo] uy] A O B QoM dxame Anshe
FAE HrIsten W7EA2017) Aol AR fEUEe] JIAAE AFde
58 B3 4 wgskt. AH4Re] AR WA Uusiel 9 ARslm
TES = Qo AR S, Q1 AAZo] 7RISk QJIFAES] ZXRSIE SA4F
8 R A g9 42 & 5 A A9 BS oF & W] ot
Aoz, HAius 9 dFuSolA HiR A4 B o] MAT] FIEE= Zog
HIE]R] a3kl & 4 ItiNeuman and Weiss, 1995; De Grip and van Loo,

2002). °JHY £ AFNHE BF W =FASY =BAY AY F A5 5T
SUE P4 WIS WSRO, oS B3} AN | LLEAY wEAY
e sl BE BAAA § AHAE Y 5 wskrge EAuA
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(a2 4-6) B LY JPHERsS: X

7 &8
| CES |
TH A5 {7t
c-D
7HA| &H| 7 M=

HEo], 2 Aot By U A BEel JA g FRo] g A mAE
A olF W THel B, AE AAEEel RHe 293 Adss=
5__5(3 1AEA oA JF 7]HF AE v|AFEA ojHd &7 7|¥F A2 9 HFgH JF

N 4B AR FFHA Heh TT 0F B9 A5 JYSHA e, 25
AR 2¥AZe] TP UriAs A5 BEol BESP BE Yol /Yo

a3 7S] 882 BAcke F8 84RA THAST o7ke aLEsie] (OH
S+ 725 29 W g ol S8l THe ﬂl—g
At FE FAe UES 7Hdere] Y W gttt Ee oA A

AdFolME 7HLES VIR 107 £&5E9= 7THIE }9&5}.
ol 7}74] 107} BE9e M2 o8 &5 72 2 AE 725 9498 7Mdct 23

HEol, AFe A7 FAE Zdstel, A}, 7 o 71?301W FHT AlE
}E*_E &5& A "2 7PEsIT 83 A}l SR 34d
}(z%ﬂ 25)1E F5 28AEH AF g5 L85t "o Eﬂgﬂ i 4 &

%*%—E— ﬂﬂ 35 785 %E}. T3 3 HE 7}7419} u}imx] ﬂol—g— E%EHE]—%V]

=
?4_
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A5 9 AZ FRE (Y 473 Zo] AT 4 Urk

(a2 4-7) By ] M5 AE 4 XE 12X

2 2| B
B AS
g AH| e XS 7124 o

AR B E A (small open economy)E 7HYsIAt AR
AL =] AA7E w9 ZrobA, g yEte] AAE-50] <
=710 ofERt FFE FA| = A= Auigtt). of#gt 7ML 9] =P &S
Azte] 7HAolyg st AjEte] 7HAol BY oA oAFor HolEE Ao=
FEET oA Tel, 2 W s9] Fi2 BAIZCE AR SHA] g A=
7Hstal, AAAE 7HEEGEY A 2 & A 712 o R AR "ok
oo & AlFATolME CGE 2y Wl 2BF o= A3t o] 23] =i Azt
= 7 4 4 A3t A 7HEo] AREEAG ST olof Wil =y A4t
FSAE 59 7HAS WBHoE AAHES 7] 2 A4S SHSlth ol &6, &4
o vt AAAAY WsPE e sie] =7 BAIES #¥l F=

O
=

%S 7ot 18l 28 W obYE 7F¥(Armington’s assumption)< &394l
A

SRR ) 1t B HABAS PAH R WIS T, oA Ak
Aste Sl avsAt ARt sz et BUBEE st Y Ade
S gl AHAT 52 bl b, BaE Aoke S AT el Aol B

stz WHEAZIoh oo & EFPox= 7€ CGE E2F9 HIAH
EHHIENE A (Constant Elasticity of Transformation) &5 =5
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A5 dlasl %’4% gAdiRkE Aljbekal, AAEHE BHde=HA vl
OAEAR Al 284 ok Ft AATAE =&5tA It ool ths oAM=
= Hs ARt F2 AuE| o] Higt e AAskA
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CIXIY Melo| B2 4%, SHEL 24 ¥ U4 A7

S VA CX[EXE ALR|Q A 9 A

oA HojA AFSE HEA 9AES 725 CGE ¥ Ut AA| A%l oist
R AYAE vRer, B4 HEXEAk(target year)? 203097H] S2u=t A
A2 HARH] Htt, ojzo] 7|EAERl 2018ERE 203097kA]|9] 2 HH FZo]
U= A= 7HIE AU E 71EQHBusiness As Usual, BAU) AU ezt A3tk
CGE E3oflA BAU AU = F& F20] By W =Y=RA] 8k B & 7Ied=
BA Aol A&Her FAEAS AE YUttt ol AAIE FHAIUE 9}

H|wsl & a3s Wi 4= lA €t olof BAU AU 44 #Isf 28 e=
AR U= ARSI dlEiE ARESHe], s AR S7ReS WHgste] A
S HAREIA siqith. B0, HAEHS A2 ] thet TR} 2018 EF-E
2030W71A] FAEHAL 7Hgste] BAU AU E AASHIH-

83 2 A "UAEAE At =S njgiey HIlE dAEde Vedd
=, HAEAE 7ed WE estAes SHeE AWEIA gt ojet #2
AL Berg, Buffie, and Zanna(2018)2] EA4E0] 783k}t Berg, Buffie, and
Zanna(2018) A= ER 7&E FHCE Xeq 2R A wE, AANFAH
HILE it 44 oA FEoE Hygslsto] EA5IIH sig AtollA=

A5d ER0] ottt kstiA FJxrt BES] FREA g2 ol 2Riste], A5F
25 s 7F oA @S qob?ﬂ]7Fﬂdﬁl 7t ZSolA 2RO WA e
BAFE HSHE AAISIGITE TR olF A 2R 7T ol wE A SHE
AUl W b2 AEToEN, A3 EX 7eWRT 7edde| v = 4
25 7t iAol ofsf hfstAl 2UIE mlies wslol wE, AABAE saERE
FE|F o7 Atsto] AAISHITH(IE 4-2] 1), oo & Aol % Berg, Buffie, and
Zanna(2018)9] A& HFCe R stof, tXEx% T_ 7]%‘?3_*11 T2, HAEAS 7]
U2 shAlaess A 1Este] o [# 4-3 | RE AAskit
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[E 4-2] Berg, Buffie, and Zanna(2018) ¢ | AA| A|LI2|2(0fIA])

ST 25 7H CiREA 25 JjeuH A%

220 L= 7t Y2

HOAMARMO| LIS =

A2 1 2 (moderately low) CHR|SA =X gthadl == S
Bl LE 7 O [HR|BIAL

AL 2 SXA xs 7 s s 2% M9l 2 B0

(12X 501 =2

[E 4-3]°1A4] xﬂﬂlﬂ Hiel Zo|, E AFoAE CGE 7¥F B4ES 98 1)
A 7edd £23 2) UNEAT Ve ke 2 dAE v dAEA%
A F2 9oz sk ol sid FRlEe AFE Sl 2x2 AlUERE
T3t s %‘;ELS ZJ%HL 9](2018)0ll4 AQtet, AAALE] W 2 w]fHst
T/ Wiol 71k ok olo] & AFolA= A HA

%‘ % OAEHeE Aol gt
EXZFE(GDP HiH] 1%‘@@ Aol Higt &2 FR)E iR st
g FAE WHIAA o 1*:%1 3 7leddo] wE P FIUEES oEA
Agstdet. o) weh, HAEd }—szﬂoﬂ 3 FAYE7F BAU AlYE] 2 ]
I%ZRNE Fst= LS EW A%t 7ledAdd] Age o] e AR
HUATHSCN_A AU R). 183 BAU AlUE|e v tx[gxgh Ao digt
FARNGE7E BAU tiH] 2%EQIE  JFWsks ASE OXEH 7ledHol
7H53kEE 492 HOITHSCN_B AlUE]|Q).

183 qAEHS Ve k5 IF gAieES ApEslete] Ay Qo] wrgstaat
OAEHg 71et P4 AR 715 AF =59 dAezo] HAR F2 024
Y W KC} RL; ZF A FEHAE FAF oxep = 2.5% WISFHHSCN_AT &
SCN_B1 Al4&]Q). olo] #isfl, AExst 7|&y} o b tiA =7t S7ieke
BFE 7H8SH open = SO(SCN A2 9 SCN B2 AlUg|Q)oz zHzb utdsto]
AuE e W grdsioint olof 1) gAERS 7edd 53 2) gAEAS Ve
L3 It AE 8 %?lp_i T AU E [# 4-3]7 Zo] MAsHIT

(¢}

Zolog 131 3t E]X]

H2E Cxgmet Allze M4 2 28 109
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[H 4-3] 2 a7 W B4 ALt 24
OXIE8e 7iedie +F

Moderate Advances High Advances
(CXIExE 71, A) (ORIt 71438, B)
X Moderately Low SCN_A1 SCN_B1
EJ'H 1% @HE %2) (01cn=2.5) (0 1cn = 2.5)
1a SCN_A2 SCN_B2
718 i ( =5.0) ( =5.0)
LE High Ogcr = O Ogcr = O-
O Substitution SCN_A2L SCN_B2L
Ax (=2 oA (0 xcr=5.0) (0 xcr=5.0)
o (BRBES 1) (BREES 1)

ol [E 4-3]0 AAH EHE&

P Rt Aol B 4= Qlth oo r|&wEt SH
ANE oeFet mied w3t B
7o) w2t 7led ka1t ARl AetEl=s 99 SCN_A29F SCN_B2
AU oA esAld W 2EAEY shaEsol SUsHA AfEs A9E 7PET
AU E EEE uEstax} gt olo] AAAA W WSEA]| e EAH]
SHE AT olE9 A Fol YESHA dojue A whgste] F7HAQl
AU2]2(SCN_A2L ¥ SCN_B2L)2 1Eslo] BE W wrdsiich(® 4-3] 2.
o] F71 AU 5 HARE o]f= HAEHS 7HE3o] g
q%E 2o =5A W BTG gt 38EE 3 S SUE B 7t
A2 =g A7l Aol v FAASAAR-Y 284E F3fst= o QLo
9% 707 oAR7] f&Eo|tYeo and Lee, 2020; Goldin and Katz, 2008).
g HAod AR ole9-A38lA(2017) v tXEdS Al 1-83hF #Hsh
AU L2 QIFAs 71€9] W FEot T A s T Etoto] 1|
AlRFSH 1= 51t olF Bl & AfolA= vl HXEHS At FAAAL] Fa
7l ¥ FRES oidsta AAAAY 284 AR 9t BAdE HA
IS AlFotaAL gttt o]Zo] Al AU E Higo R, u|F fAEAs
=i

(o]
[
ofl

X,

rir

4

fo

Ay
)

>

mlm

N

A9 A 5 ole] Betalel Zledekaza e
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MA% CIXIEHE AL2IQE ZAME IEsn 24

S BN CIX|2iNE ALj2|'E mEwat 24

B CIX|EXE 7|sHst AL2|E migsat 24

4L 4300 AN et 2l D S99 Ziee 228 ) Ba9ue
A&t wF 7 dAE BRHcE Tedlel dASAR /e Fge T
AUE(SCN_AT ¥ SCN_B1 ‘/}E]i SCN_A2 ¥ SCN_B2 AUz Q)d mF83E
BN Gk ofo] AR M OE AN Tt AE T =FAY 2
AsRi) E9 mRE HL-BASIA St oF HEom HX UM 7&wso)

Foll W FEuE AAAA W F8 dgud ¥ 03932 oaE AuEd

7L BHAULIRE FHEE gt 24

A A" A el FAGY T AR HIE S
st off <IF 4-8)ollA] AAIE vk} o] CGE 7%t E—cﬂ A%
e HAEAS A2 o] gt £k BAU HiH] 2
gAgdgt 7leddo] 7K53Khigh  advances)®= ’%%](SC B AU R)0lA,
SCN_A AU=|2BAU oH] tAExg AR2Ae] izt FARFEl 1%ZIE
ZH5l= A9 iy gL =8 £329] AAAAZ o] @A4ES FIg 4 9t I8
SCN_B AlUzeolA Asd HAEAS AL ERW(xC)St BFH dF 714t
AZ(RL) 7F 9A S84 FAE oy = 2.58 HHgsl0], DA 7|47 HFH
IF 7I5F AT w 7F dAER] 7EdE 52 A5k B<(SCN_B1), 7P
E2 29 A Zt UEREE 1T 4 UAtH20309 71% BAU oiH] oF

?
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27.82% =2 GDP 45). 181l [3 4-4]ol|A] Yehd vk} o], SCN_AT AU 2.9
A%, 71E9% 20189FE 203097HA] GDP #<=°] 19.81% gscl= ZAo=E
U, BT BEC] 1.52%%1 A& motdn) oo whsf], SCN_B1 AlvE] 2.9
7% GDP 0] oF 33.85% S7I5lH, B+t GDP Ag4Eo] oF 2.46%%1 A=
UERETE ofo SCN_A AME%&Q} SCN_B AU E Hlws| HZ wf, txExig

AR T FAYHE SeAplel, AR /Il T Y S
£94% 1S ¥O 229 GDPE BT 4 UL AT + A9

19 Z2uXe Sede ARAA 0 F71HQ OAEas 4R et £4pt
AARAS B8 FAT 5 9L AR ol UALAT AuA] B FA

St gAEds sk vledRg F5kel, AAAA wsq B FHE

ERSH Y A&EH o g Fzof Het -rx}:—-z %"41/\] d

(J8 4-8) BAU A|LI2|R CHH| A|LI2|2¥ GDP 4=
(2 %)

30.00% SCN_B1 : 27.82%

o J
~=” SCN_B2:27.32%
25.00% e 4

-
20.00% i
>
7 SCN_A1:14.41%
15.00% ¢
ol -3'-'-'-'"'.

od Y 15 SCN_A2: 13.92%

- /'/ e '8
>7 s . -.""‘ o
/., R =
5.00% 8
', o '.'-.'.' ’
/’.“' :
I, %
000% — el
-¥

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
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Sasks A% A uhg @ago] Zotuol, S HFo] BAE Fa ALE U
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Siety, HEEuEC] Fase IS 4 %tk olE Higez, fXEnT

EA0] mE WER wHEbd slsdn % 2 WPH /&dEst Selue

140  =sijzyoipe



HAZ CIXIEXe ALY M DEsd 24

AANENN BRELE, LSRR = 3
olalig 4 Uk ol YAYHT A&l wet, UADAG AEAS BGT 7

FA% HFY AFE FPole Lsd ZRASN wiese BAA ol vs

s fEoE HT 4 Uk F WA FobH RERO) wgmv Bl
sfolstgsol, AT ek Seivet AAAA W IADAR AL} 193
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[E 4-11] BAU CHH| 7t FALZRE MAE MET HE|
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2020 2025 2030
SCN AT ~0.30% 6.82% 11.46%
SCN A2
- _ 0, 0, 0,
6 =50) 1.31% 4.84% 8.96%
. SCN.A2L ~1.62% 4.96% 9.16%
T SCN.B1 -0.61% 12.79% 21.93%
SCN. B2
- — [0} 0, 0,
6 —50) 1.60% 10.55% 19.05%
SCN.B2L ~1.92% 10.68% 19.33%
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SCN A1 -0.37% 6.70% 11.30%
SCN A2
- — 0, 0, 0,
(rin=50) 1.36% 4.67% 8.71%
HIGE)CI X EE SCN_AZL -1.62% 4.93% 9.11%
A= SCN_B1 -0.71% 12.54% 21.54%
SCN_B2
2 :5 0) -1.72% 10.22% 18.54%
KCR — v
SCN_B2L -1.98% 10.52% 19.08%
SCN_A1 -0.91% 5.65% 9.83%
SCN_A2
- — 0 0, 0
(o —50) 2.24% 3.34% 7.01%
H|GE)CIX|E X8t SCN_AZL -2.93% 2.88% 6.50%
MH|AY SCN _B1 -1.83% 10.41% 18.60%
SCN_B2
- — 0, 0, 0,
(Grin=50) 3.14% 7.85% 16.42%
SCN_B2L -3.83% 7.32% 14.78%
SCN_AT1 -0.61% 6.16% 10.57%
hSCN:iZO) -1.03% 4.71% 8.52%
KCR — ¥
71} Al SCN_A2L -1.06% 5.18% 9.14%
- SCN_B1 -1.19% 11.48% 20.13%
SCN B2
2 :5 0) -1.63% 9.75% 17.65%
KCR ~—
SCN _B2L -1.67% 10.28% 18.46%
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Abstract







Abstract

Digital Transformation and its Implications for Growth and Income
Distribution: Policy Implications for Reshaping the Innovation Policies

There have been few studies that quantitatively investigate the opportunities
and risk factors driven by digital transformation. In addition, there has
been a lack of quantitative research that estimates the impacts of policy
interventions to resolve potential problems in the future digital
transformation era. Against this background, this study attempts to explore
the intrinsic characteristics of digital transformation-led technological
changes. In addition, this study explores the long-run impacts of digital
transformation on the socioeconomic system in terms of economic growth,
employment, and distribution, using a computable general equilibrium

(CGE) model.

The results show that digital transformation has the potential to
accelerate routine-biased and capital-biased technological changes. In this
regard, we have found that economic growth driven by digital transformation
disproportionately increases relative demand for capital and non-routinized
cognitive tasks over routinized tasks. This shift in the value-added
composition is found to have the potential to deepen income inequality, as
higher income groups benefit from greater tasks premiums and capital
earnings. Furthermore, the quantitative findings suggest that the promotion
of the dynamic interaction between digital transformation-led technological
change and lifelong learning may alleviate the potential risks induced by
technological changes. Based on these findings, this study attempts to
redefine the role of innovation policy in making a successful transition to

the digital transformation era.
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