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ol

rlo



M2 Al A, 71ZEG17} 0[0F7 |3k Dj2f mRoEF 25

%7 - 18799 WA7|do] WEE & ¢
28801 90%7F R, Y 11~22kg T} 4,51 AHE DA vjdstaL
o= 3= 4] 479 15 9ol A9 T diAIfE" 844 vt
AsAE v Fa g, AU WAt 5AsIA 7Fgol Eu #st
o g, @A 43} AdEolet = AlE AH|A7E =291 Hsket g4l
< BT A= 270l FAlolgtal H7] offrie Folth
o[Zgt AlZo & Etolal, 43 A S BoiA 27 S 4 ¢l
© M2 Aol Hojuar A gl B4AH3 3Fdo] 7Ithe k= Asizt A

&

AAF Aottt McKinsey Global Institute?] w40 2 Q34|52
Q3 AA| HMk= oA AJAYHT} £E L 108o] 23t 4= 9lon 2030

A7 132 229 F714R1 A 852 74 ZolH ol= 16%S] GDP
3718 E#20HMcKinsey & Company, 2018). FR1AHEA} A%, ol&A
oM ¥4 A& d 255 5 o, HHelHE 8% s 33l 2R o=
Hlo|AE 5ot S8AIRL, MRS AlEoke AN} Hebd 22 oiefdt
AE gEtele] HskE &9 eal oo e A AlAE FA e A
208 HiAe Yokl Qi

o]2} FAFSHAl Accenture Institute for High Performance® A+ 23}
(Purdy & Daugherty, 2016)° Wr=2H AUF A 5O =2 Q) AYAATL 40% F
JE thiER 57Ee] ATt AAVIYEC] 203597HA] 247 HE 571 Ao
E AgEAS. 53] A3As 7S Axolal Qe =2 FF 20497t
GDP &= sfiutet 3% ol AT Aew HAln.

MIT 4=%1 Erik Brynjolfsson A4 “A29] 7| AAH(YA]: The Second
Machine Age: Work, Progress, and Prosperity in a Time of Brilliant Tec
hnologies)”(Brynjolfsson & McAfee, 2014/2014)°f wh=2H 12} AFLEH 7}



26 Al Alti, Oj249] SXH= O3t AZ0| LRSI

2 AR Ve B3l A SA13 58 Adsiske A2 71AA]
e o AolH, 34 AT 421 AAE B2 Va0l e AH eF
< HAlsks A28 7IAAHE & Aol of=et A2 ZIAA el 7]
A} 17t} A Ad7o] E7Hsittal ojopr|jitt. 714 P 7}4 17]

Baskg o] ML FYsia 9t
A 452 ofefdt 4% drg ool wste] 5EL QAlshYL P

=
—F-_'—OFOﬂ st A Yo 3 £33 et EY2 AHAEF 4.00]2
= AT 55| Afo]HEZIA|AEI(Cyber Physical System: CPS)& 7|50

= 5
2 ANE FAE F5017] Yol Lokl QITHKIPOST, 2017. 8. 1.). =
< FEAZ2025(PEBEE2025)2hs A S5 AN BRVIe, Hdd
A" Alolg=|et 252 52 §44R0= 40 B ZRAES 45
UCHA LA A AT, 2015). Pl=-2 HAAAZIE 4 (Advanced Man
ufacturing Partnership: AMP) T2 1S 59 UtE, HAAAA, 2553}
AzZA) 4cf 3 FL Aslo] ofe] 5] 2 o]} auke FLet
ah Aok &S] 2017). Q= 19] 90% o149 oF 119 o] 553,
A" 7HQ1%1E EE Aadhaars B0 HAE A A2 BE ARER]
By, S2he-E, HHlold &85 Hoke 43 Addgoro] 1de Hs)
AL UATHESA-SF4, 2017).

o|AY AdH S A ZIdidde] 22 =R 4tdo] diet
589} 712 F&o] Ee HH, R0 IFA5o] Q7] YAt E
A& Aolghe vlwa Ay Eet Y21 itk Klaus Schwabe] 19710
A3 gRA AA A EH(World Economy Forum: WEF)2] 201649 2 Y

[
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oA=& 4A} AFAE O] o|5f|(Mastering the Fourth Industrial Revolution)
FAstel 71esgol -2 4t n|F AldiolA ojd HalE 7HAEA|
off sl =2stict. ool W= A|lA -89 65%F AASt= T8 1571=
oA He7l&ee] TH o= 2028t 79| A2 A7 FEEHARE, 71E9]
716%F 7R9] LA 7}F A Ao 2 AYEAtHWorld Economic Forum,
2016). ol°fl B3l S22 AFEA|H Gartneri= 2025Q97H] 7|& A
£9] 1/30] 2&olY As3tE tiAlE AolH, 203097 119 A&
o] 90%°l| o1& AL=E 53t vt UtH(Davenport, 2015).
o[ZA 42} AT H O R QI Fojts= QI YA HigE H]TA A
ol ShA, A2 Ablo] wE A2 A9 A=l it HTAl A ®
ot W] ciA|skal ek MIT A8} w491 David H. Autori= 1900
o= vl 2R 2/5 7Fo] oA A=l HAes71A7T
g tiAlsHEA T4 1/50 FHo] 1-80] FAHI UHA| leFAES &
oA FEUA =S ESF S AFEL} 7AR Q' AsSh= —’FE’JS
=R S80IA SaLEA el AdEo® 2016d T VIEoR
S of, 39 2,300%t 1=l F 19 5,9008F W=l o Hs] YA E 2L
25 °]°F7] St Acemoglu et al., 2016). Argslof| w2 EX AFQo]
g S THE Aoy #oko] BAd =20t BAIA 7 B
AL A= 2opoll A 9] dRRE|7E AT Aotk Autor W=
715 A= =0 Ad 197080 oA daAER1E717F
% 11 &A= FA &01 1995300 107t IFE vl W d=
2010¥00= 405t 7ol o|=3ith EEAREAE717F =YH
Wﬁ}—rﬂ e 2399 IR Eo] AR AFEStE HiA]
o] A= AUARE, AAE 19800l 508t HolHH 23
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28 Al Altf, D] LXK O3 %iZ0| RS

& 2010990 559 o= bﬂ‘*ﬁ‘r. Aol wEbA 2gu|gol it
+ 39S 59, 298 & AFE 5] gt o B2 Adso] AEESL
7, 159 28 4R BARY @29 A4S} A2} 22 T Gt
o TASY YA meleln 3§ AR 2L ANAS ABHE
Hoz equsel gt |EI teA A8 F2T Aol ol

59 4587} 712 LEASS 09 GEA0R A8s AR S
FEE & U BoFe AT AR

ole} FARHA 2016|° 5147t 7S] LAE|ZE AR Zlol=kal oSet

OEA AABAREAE 28 & 25| IR vl 2018 HAlA]
(World Economic Forum, 2018)"E &34 2023E7kA] A AMAQA H=&
2 A= 19 3,3009F 7ol ©& Aol Zio] tiAelo] wet dA &
AstARE Alebd GAbE= @A 71 AR Q] 7,5009F ZHE of ek,
A 4 garyg S0 FAE Atk

AAE A= HA| LE M2 U2 A 2 FHIAE 4
Al ZokE 4= Sk AUl E 5 Q= A
A 3 A4S Youtuberlt 48Rt o]
71881 kS S5k ERARl AETFE St e9jet AHF el &
718 B3 doH, JMISH A4 Coinbase®] CEO, Brian
Armstrong <= Nasdaq A= &3f 490 Tlof 1509 g2] =40
271%= KValinsky, 2021). 20189 THEA AAZAZH| wf=r A

1)

e

wu lo

[©]

25USS AFRRe FAREEY] 2/3€ 201849 FAole EAEHA] g 2
Ae 7H o7 A&t
A F27F €L Qs AYEol ATAE VIer diAlH 271 A



H2% Al Alt, 7IZS27L O0F7|Sk= D2 a2 29

S 9171 QST WEER] Hofol A Z74E AT Q1o 33 AkIE
3} QAEo] A He 43 oI 051

Y 2 o fEIt 9IXo] Yok A = YA v At 1
of chel Zulshs AL BEsihe Ao AAES 4 93 % Aotk
e o] oA mlee] & FR4o] 37k olgo] fhat ojo] 24
tH7] 918 ol PRl 7Rt ANEe AR B gk

A4 AgEgo] BBt Al Aol B & 7ot F48 7HIA
2 ool el 4kl FhER ekt el ojsol P A
A3 1ol 1EAT AES B9 Al Aol g o4F Ei A2
U WIS T4 Bk 4R ZAL I AR, PAA o
% tlojetg ol83t AFAT 23t A A3 /A, T2l vl e
A9 G P Ao /AT Atk YUSE afeic Boz

T=00A AAskE vl BRHFE ofof

c

5) 2 oA AT, 71 &Sk Qg s AR] sjo] el Amstich Tela the Mol Al
Aol Bz st cleko] vislo] tiel AETT LEAPgo] Wshl Baw s ool wse
258k ol UF T2 Uk w40 Wshh 3% vl el A5 Aolet vk B 4
oAt olo] cis) wh TRl oL, A7ACIA ol2ie 7|&Hsio] W sk wale] WalE T
Adoe Awd



4 - d Yol Asld 74
224 $90) B $AAA2L B9 %og—ez}c}% Ao}, 1fatolE
2

g F25] E

H2ZE Al Aldi, D2 2 7IENA HE

Lane & Saint-Martin(2021)2] ¥ =52 AVF lesAZol B3 = 9F

2 dEalT Here AXET At TRABL T1E9] A% AT
up-skilling B-& RS AT HESH= re-killingS Fo =S T4
Nz Aldfole] 48] FRTE oloplalL Atk &
S AT pesel, 9B A%S AIS o el o) A3dox
A 7 AR, Q8 1S AP} olHe ZoA ot 9
o4 A3 A%, 22 L8 9 ¥]5hd AbT(creative, social intelligence,
reasoning skills, and critical thinking) AZZ& 7idsfjof g2 o]ofr|stal
SJck. olZo] Aot oM, AlS) A, 22 52 W Ww A vl
9] O*Net H|o|E|E H}E O 2 St Sage-Gavin, Vazirani, & Hintermann(201
9)9] Aol A o, BARt 32, AS] 9 A/ Als{creativity, complex
reasoning, and social and emotional intelligence)?] F84J0] ThFst A
T FENEE 2= AU 4 At o] AZAEE OECD Future
of Education and Skills 2030 Project Background(OECD, 2019b)°lA4] A

AlgE 2791, Aot 234, BT AlA Aok 3 e HF
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+ 59 (creativity and originality, complex social interaction and deali

ng with uncertainty)Z}= FAFSICE. £35| Sage-Gavin, Vazirani, & Hinter

mann(2019)<> QIZto] AlET ESAAS thF = 80| T & A2 A5t

k. O]9 Qi7to] AlHTh B S 7HE 4+ Sle 24 UEehal
= K.

AZITHE AlS} Q17bo] ARo] HEF i

o3t Ao HY T2 thA| Ao BAT A= A o]of7]3t David H.
Autor W59 T Y A(David, 201505 ©|oF7]skalA} St} David H.

2 E42 AT G AATEL - 2Pkl A4 AL AA 5 - 4
94 ARz LRue A5 o5 44 A 4 k. w244
A 22O Q18] B0 thgslel 2HSH: S WA Ft
£2), TAol} ARS fhests 5L Baw s AYTES - TS
29 9ol A¥le 5 - AEIT AL} Y AP} ol e

49l e WAE A Bek oo F4He Aol
U A EE wEoR Sl R4 470 ATES - BaA, Bk
HE7H 5 - AFEsle] N s u 4 neAg TRoRA 5

2,
Y
ol
2
N
N
O N
[
w2
o
>
ok,
R
ri,
n
0,
H
o X
)
i
i
=
m
HO
>
o,
(@]
)
N,

Selingo(2018)x= of7] 7|&AF9] 2lH-E Sl thggt vz AZE0f tie]
A olopr]stal Quet. ¢
s(World Economic Forum, 2016)& %ol AAIE 202082 Top 10 24

v}

World Economic Forum®| Future of Jobs Report



32 Al Altt, DJ2He] L-SRH= Ot AZ0| BRETR

Cheatt 2ok B5et 24 s, Bl AL, el A e, BRI
24, A4 Abs, gt 5 A 27, ARlA A, @A A +94/9(Comple
x problem solving, Critical thinking, Creativity, People management, Coo
rdinating with others, Emotional intelligence, Judgement and decision m
aking, Service orientation, Negotiation, Cognitive flexibility). Burning Gla
ss SIAKY] dlo|E|(Miller & Highes, 2017)E E3lA g15Zl & 1571 A &
ololA Fat 22 S TheTt 2k ARUAIM 22, 248, 242
17 AH|A, ]3I =ATE A (Communication skills, Organizational s
kills, Writing, Customer service, Microsoft excel). T3+ SPH = thgtw o] D
avid Deming 159 W=2H(Deming, 2017), ALE AZO] UF9] A8 A
3} AFal(social skills and thinking skills), ©12A F 77} & 185
I el 2 = F= A= YET nl=old A 40zt R F A
IS FSPHA FAO B2 ARE AUS 3751 A% - QA A9
HAHE 5 - o] ZA| 43l 10%S Ad-e Fdoks W, 214 Alale

Ao

= =8

< 22 71 W EolEsitt —’%Wi /\LTL ATE A7 F o 3795
e 42 - $AEA - & 71 A ZojSHch ol §9) ATE 27

7leAd S840 FES ¢ 4 AUtk T Michigan State Uni
versity®] Phil Gadner= FHlo] A|d 18 A Hoh= T
oz WHolES olopr|attKSelingo, 2018). ThA] afl thast Holof s
1241 olgiel &5 5ol 1o ofd T3 g &ofe] AEES Ad
e Al Yot Q= Aolth utA9 e 2 World Economic Forum
9] Future of Jobs Reports(World Economic Forum, 2016)°] W=, 2020
d GAREoA Y 247 A 52 tad Atk A5 (Cognitive

i

W
(@)
[um
o
H

N

o, N

o
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abilitiesh 52% YAEIM Q7 o= AT, AAE A4 42% DA
A Qe A oF A, EBRSE BA|SIE(Complex problem solving) 22742 4
0% YA 842 Zlo® A, &8 AU 37% AR 872 2o
= A, o] vl 714 A5 S9iA & o, A5 webd Zast A7
71% Qlof] 419 Hgto] AAA ERIT F3pF o g AFshl Y& Hsiurh=
ATE Ao gt F8&7F IAEG B FRAIHA ae € 4 A
Manyika et al.(2017) E3SF 219 ZHbo] B Q3 18714 IS AA5HH,
AFgalo] me 9] wsle A4S WS o] 1871 FAFS ARA

(F 2-1) 1] 2 &30 B 181X I ASX|S 71E Hlu

5 Areas 18 Capabilities
1 27 Az 1. 2244 A7
(Sensory perception) (1. Sensory perception)

2. €11 Sle HE/AE Q1A

3. Az HE/dF A4, 4. =94 FE2/8A4 12,

5. FAgt 9 Ag, 6. Fo, 7. HE AA, 8. AT
oojdES 24, 9. AiHE AH/meAlEolA

(2. recognizing know patterns/categories, 3. generating
novel patterns/categories, 4. logical reasoning/problem
solving, 5. optimization and planning, 6. creativity, 7.
information retrieval, 8. coordination with multiple
agents, 9. output articulation/presentation)

2. AsH

(Cognitive capabilities)

Z}Ho] %
3. Aot A2 10. Ao} A, 11. AQo] o]8)(10. natural language
(Natural language i .
. generation, 11. natural language understanding)
processing)




34 Al AL, O]9 LSXH= O3 20| LS

5 Areas 18 Capabilities
f e e | 12 A8 R BT A, 13, 49 9 AHA 32
o r e e 14 A E AAE &Y
(12. social and emotional sensing, 13. social and emotional
reasoning, 14. social and emotional output)

15. &85 25 8/&4F, 160 S &5 59, 17.
5. AA 59 HulAold, 18. o154

(Physical capabilities) (15. fine motor skills/dexterity, 16. gross motor skills, 17.
navigation, 18. mobility)

(Social and emotional
capabilities)

A& Manyika et al.2017)& £ A9 HZof 94 A2

(E 2-Dolle 57H] Lz 7HEAEE wro] 2] Autol] B agth 18
7HA o] AXEAAL o] AS AFAls 71edt Blastiich o] Bl
Aol A3AE 7180l A9 AHeEop quartile)A, FATE
(median), 3F5(below median)QlA| S F-&ofo] H| WA (F 2-1)
2 0% QABAIE 7Iwo] ojHs] U7 stelaEHoll =EshAl XRt 1
YIS AT E3dr

AR AAE 187 S FolA @A Felrleze 43| 3.
Mz e/ A4, 4 =218 F2/2A41 12, 6. Z9A, 8. o o]
FEQO] 27, 11. Ado] olsl, 12. AHE] & FAH 4], 13. AR € AA]
A 38, 14 A3 H ZAA &9, 18 ol ke s ET FA
@2 g lrtsd= EC‘V‘J—’— ATk Topy - HOlE fJsto] o] IFEE
Aot - 2 ol w2t 24 309914 708 B Fojlof
gHeE A 71*—”0 Holg Z102 955 Slth

Manyika et al.(2017)= A3+ £ 7Fs/d(automation potential)O]
=7PEE 92, 4] 56% Z 7MY w2 7IHAE HEAL glom, Q
I 52%, B 51%, "l 46%, 58 B 5 =7l IR 59, 01%”1“40},
AHQl, F=Z 47%01M 11 9] =7h= 50%U= oloF7Iskal itk ol [T

sl
flo
ek (‘H:l
I:t:l
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o] A

1

e

H2% Al AlTH, 7|E

1OlHE BRI % ek, of) 13
B2 Ao]E0of
A7} o2 BB3te] ATHT Folk

SECEEE

7} 0j0F7Isk= D2 2R 35

<2 Manyika et al.(2017) H31A]9]
A I 4= QLo

(38 2-1] ASKIsS 7Ie0 gt XS3t 7hsdnt g3 | 280 Dixl= 3

Technlcal automation potentlal Is concentrated In countries with the largest populations and/or high wages
Potential impact due to automation, adapting currently demonstrated technology (46 countries)

Wages assoclated with
technlcally automatable activitles
$ trillion
South Korea
Remaning 0.3’ China
countries
47
100% =
$14.6 trillion
v United
Japan » States
India Europe Big 5'

Labor assoclated with
technlcally automatable activitles
Million FTE

South Korea
13’

100% =
1,156 million
FTEs

Remaning
countries
367

China

Japan

A 4

Europe Big 5! India

Automatlon potential
%

South Korea

I

Japan

I

India

Europe Big 5'

B

United States

R 4

Remaining countries

R 20

1 Francs, Germany, Italy, Spain, and the United Kingdom.

NOTE: Numbers may not sum due to rounding.

SOURCE: Oxford Economic Forecasts; Ems| databass; US Bureau of Labor Staistcs: bcKinsey Global nstiute analysis
A4 Manyika et al.(2017: 9)} https://public.tableau.com/app/profile/mckinsey.analytics
/viz/InternationalAutomation/WhereMachinesCanReplaceHumans9] $t= 2|5

Hsle] & ool o]

7

A et &

LER

925 g1} AR AFEE KA
olo] QlEe} HAT o
Flolet, &} 37k 19

S 52%% o
2 A53t 7hs/de Hol=
2 A AA =7PE ddo=2 A5As 7l<ol

6) McKinsey Global Institute. URL: https://public.tableau.com/app/profile/mckinsey.analytics/viz/

InternationalAutomation/WhereMachinesCanReplaceHumans(Z|57

AQl: 2021. 10. 1)



oJ3f diAl=E B2 dud L8&oE A4 ST Aot A AAH =
1

HY 146 98 22

19 Ble] 1EAS] A5} RS ALl
SOo& e Zoft. o] JA| Manyika et al.(2017) EalA] Oﬂ{‘—, o3
At B ApolEsol Pe] 2318 W Bele 4 Qo] & AT} o
Fastol AT Aol S4 A B A58 K54 Kol
U e BB MUSE A3 ol 26, A S5 A
24 AFS(olg X2, HolH A=y, A&7k $A4kg)0l AR5t
7Fs/del Al I BES(3 9, F2/)0] 7hsAdol RAT AkE

2 *OP%%P HAE Hn SHIER A2 AR § wSAfE|A AR, S

a rulm 59

r
ol

Hl2 tiAld o2 A5} 7FsAdel Rt v Al AlHE tiB|sh] Al
‘ﬂ&-‘ﬂ QTP T2, A5 AH|A AL T E AR At 9T
2 AP fsiME Saskal, I Az dsAsl 3 & diA=HI

Mo

Atdolehs SHAME o7t At mlFE sk3AS](learn fare
Foflok etk W =07k Sl=t, olefet A% Aike ol

ARGk & 4 9k

2

B

society) & A

[l

Ol

7) @stAl= A AlA7L ofdgt 2ol Fofdt 7SR F=t, I, v, BEbE, QIEYIAoL Ao}
A&, YolR| 2o}, WAL, dglulo}, £, H=, D, A=, o|FE, g, E7, ogelo}, n
2, oL, AHQL EUHPP ‘a‘o}ﬁﬁlﬂ*ﬂ% Avet, s, A, ol2dEY, HE, 7R,
\3.__}21]011\]0} A, 3%, HE3, ol ygws, *}TQO}EPH]O}, FECRZ, A, A=,
2904, I2A, QAERo), AQA AL, ofgon|HE, A7tEE, LE9o] JAE 7} Feo]
E, o%, 7l HiEQl, Hhlo|=A, HFrio|ct,

8) McKinsey Global Institute. URL: https://public.tableau.com/app/profile/mckinsey.analytics/viz/
InternationalAutomation/WhereMachinesCanReplaceHumans(ZZ A Y: 2021. 10. 1.)
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(38 2-2] ASKIS 7IEf 23t XSEt ks - L4

Technlcal potentlal for varles dep

Size of bubble indicates % of time spent in US occupations

Unpredict-
able
physical

Sectors by
activity type

Inter-

Manage Expertise face

g on mix of

Predict-
able
physical

Collect  Process
data data

tivity types

Accommedation °
and food services

Manufacturing I

Transportation and
warehousing

Agriculture F

Retail rade r

Mining r

Other services

Construction I

Utilities r

Wholesale rade -

Finance and
insurance

Arts, entertainment,
and recreation

Real estate

Administrative

Health care and
social assistances

Information

Professionals

Management

Educational
services

N
!“ o A A !s; "
Py F ﬁ ©
(&) (4] (<2}

SOURCE: US Bureau of Labor Statistics; McKinsey Global Institule analysis

b
I
o

QIE
Z
g
g 5
3
@
g

100
Automation potential
%

United States
South Korea

!a !m - I
N\l 078 g
2 by

a
=

N
o G
3]

2 a !A
=
! ! !t i ﬁ
W ﬂ

5
N

A4 Manyika et al.(2017: 9)} https://public.tableau.com/app/profile/mckinsey.analytics
/viz/International Automation/WhereMachinesCanReplaceHumans9] 3=+ $A|&

Hasto] & A7) mAo] g A4



38 Al A, Oj3Ho| LEXI= Ofm3t 0| LR

Frg s F7)= lcEAl b HIEE Zolt}, &gz}
275 LA 7IECR Y ey Hgo] At SHH k=9 A%
AAE-AFE A HEe Xﬂﬂlﬂoi WA o AAB R AES} 7R

S SRS ¢ Sl vl Blus) B fiRRo] Aol A3t 7

o] m=3 HlSSAY H At E3] AAG7%) =(53%)= V=T A
& 7Fs/dol © WA 50%7F de Atdolt:. SASHER nlsEre W
ARt ARE3} 7RsAdol 71%= 7P AL, Folof Alze] 60%= Asst 7t
7ol A

Manyika et al.(2017)2] 75 QoFoAHd, 2 EAof weh A5 &2
U Ar} Bk e, AES] o Ea juhct theA] Lt
g Aot ol B A79] AUHOINE AxskEo] ABA5T AHeE
Zre] vl vl 4R I8 42 wEAA B A4 43, A=A
L lo] ZQ5)y SHrA] wWEke 7R3 JAZA HLo] 23RS A A5
T Azjo)] % s} T AFE3Le] BHlo] WE AKeFO] A 7HsA
Manyika et al.(2017)> W&3ZNA Asd7t 71 of 2
1591 AoJA, 217t 74 oldl, o2 AR #E] U FH(creativity,

understanding human emotions, managing and coaching others)& 5=

o= A= U}?‘aﬁé 22 A oA BRI 4 Y5o] AT 24
279 £BE =5 AIZ Q18] 71 ojA|7} o]89n ESE 7R

H

rok

Al

> o e
=
ol
Lﬁi

m\u

AZE AZo]
A gAEH= 22U & 5 AT
Spector & Ma(2019)= ©|&st AZLE AZlof Tgsto], 2147] AXAZ

< 4C(Communication, Collaboration, Critical thinking, and Creativity;
AFUACIA, 8, v AL, Q)= ofopr|Rlitt. o]#gt 4C= Al
2 JZx5|o] ?lOH(Spector, 2019), 3R(Re-examining, Reasoning, and R



H2E Al A, 7IZS17271 0[0F7|5H= Dj2f Le%Z 39

eflecting: HAE, FE, THE XH-TL"JEE] Atk A HA, A E(re-exa
mining)% ojH FAIY %S W= AA AlREH, oFF oy 79
£ ol&oUH 4CE X3t F WA, FE(reasoningl> ZHZH0|AL Al

& TS AEAY o AREEM, o] ESF 4CE FXgH. npA[Ho g HhE
(reflecting)= EAZ 0| ALY M2 IAE S Eot= FIES Sl A4l
o] duht Folil UY=AE AL 1l doluhs o w2 HERIA 2
2 ZAIE didsta AFok= AF=E0lAA & 4 2™ (Macnamara & M
aitra, 2019) ©] E9F 4CE SR o] =woA HAESS 4C F 53] H|
& Abl(critical thinking)?] $84& 7xsl, vl Aldle= 3 &
T E2219] A3 9 7Ie WA EA 571, Lol Higt 71, Folut Aol
gt Wk z)A)o] A5 A}oAkeo] ol JekS wh=r}i o]ok]
Solgh oy FolA BIEH Het AL Hitt B, =5, 28 H|
E, 7P AL B QA Z2AIA0 dith ¥EEks 3RE AR A AL
+ e Aotk Eolet TEoly B ok HEIA|e}F A7) 2Ho
= 7 7H XA 5Ee B HIEE Alle e =tk oAl Eet
A, T 22 FYolA S AA vt 2o 9l AEA
AL 2 FE(3Re)E AZITH B4 AR} 7hsstal, o2t Bl
R 7kl

rlo n

d

=

[¢]
N

;V‘.:
%

>

i)

S~
=

—_

%0, _[>~l _|>J

5%
o, A9 I AdiA= ARMY ke R = Jtrtal ojopr|stal it

Spector & Ma(2019)7} HHZQl ATE AZQ}L AT 4712 ALNES
oloF7|THH, Andriole(2018)2 TR ¥27|E Sot A 7|&2 Uaskad
o} H|ZYA B4 Tdlig] AlEdo]ld Y AsSHbusiness analysis modelin
g, simulation, and automation), 415 7]&, £5] 1414 7|&(emerging tec

hnologies, especially disruptive technologies), A & 7 E-4(statistical
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and augmented analytics), S2F+E AFH(cloud computing), 35 HEZ
(performance metrics), ¥Zo|H 7|9t T2AE 9 127738 3 (remot
e, agile project, and program), 3R 3HUA T2|(competitive vendor ma
nagement), A8 EOF & HOF #a](digital security and security manage
ment), WA 2 FEAET AFUA Rl AZE(internal and external co
mmunication skills)o] AA=EFTE o]#gt AE 7|&ox ufx|gto g ATE
A79] sl ARYAClA Aol ZFEE AL & 4 ok

ZF 7§Q1 Aol A9l B a7} ofde, 20169 HHEA AAFAZE HRE
g wigtom AXE 371 AL th8T} Zricivicque, 20201 24
A4, St QIR QAFE A5 (emotional cognition, flexible cognitio
n, decision-making ability). ©] 37FA] AZA|E= 1 HY7F EF AFdo]
U 54 =710l PR 7]of, FAIARL 7162l HEHTE HHZQl 4
IE AZo| HeY FxH SHZ HolFal Ql

avin et al.(2019)9)= AX|E Ao =R 9I7t9] 1AL THotstal oo tixT:
o

AN

N

P94 A2 Sage-G

iz} =D 1= R T A T
o XN ¢ o w19 .o
ok E\l}J 5= ['FU j% Ly %lF
[~ < ™ Lo FPE rlr % o
= gm0 o =2
Z 2 g M G o .
l— >, ox E !—ﬂ.{ rlt o
rom & oo 5 | o8 e
> fo I 1% = M
FE < flo F'E Mo
0 Wogo = 2 =
ro ‘jﬁ Mo mllf mm m
N oo °-? 0 = o)
g w2 = Hu
o fr e E ol i
s T E e b
fll - 0, ol ?]:
i B2
= e T
o 4 2 o g M
= re rir o =
4 ox o =
P mlo e} Fj ol
]{f, o mlo iy

— o rlo
L oSIFL ﬂiQ _|>_", o
T
5= g u

et & =
| oF & 2 )
= N L i

)
5
&
_0|L
H,
e,
filo
oX,
o
2
b
o
%
i
)
A
%0,
rlr
r
|

m
[
Yy,
i}
o
o,
4
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7B Sk, ofaft ol Hfeo R of] RN} AR} Slel, 1)
A=A FAR] 2ARE ASAETF Sl ﬂ:r’—** S TRt =R AT
oM} Al A, vl BTl Hisf B FAH o= SIS HalA) Qi
A Sage-Gavin, Vazirani & Hintermann(2019)2 A= =559 ©o]
EHo|AE HIFoR A 4 Wt v U FALolH &= e
100717 He 58, 24, 47, 457 TS 2483, 1 FolA 47}7‘]
272 g2 AAS0IM I F8=7F SEPIAL Alee ASALeE HolF
ok Ao, S £, ARA As, AE A4 (creativity, complex
reasoning, social intelligence, and emotional cognition). AAF=0] T2

o] 471 27 A A ol AHE—‘L% 3H5}7)40] =YL ol F

Hjgo /A4S WA 2 Sk sk 4lA F2T Facky GBS
ke Ale], Bl AAHES ZI9AS0] 35 WEow 293 ATIAE

o] ABASY] e Weld] U ofE UL T 4 UL AUIA, F
2 7750 Ate] A Anhh hAIG 4 GheA] - T A, AR
Vg 2 ) B2 Q2 J1AVE W 9 W) 7RSSR ol B
sjolA Qzbe] WEl A9 7hK] 29) Fe4o] HFES ANt 9)
o} 3 WA A9l e A2 ofoldol AAlEAL 7] Eoe A
A4 Gote AN AARE okfol B4 that shABe AN
% Qe YL WA A zkech ARS BAAG IS She
o)Al Fole 4 Qlolz, 7149 YTelE AAS Tefs) 2 ), St
AEAL 241 AL e ol Hlofihs A7 SHe Ao1Al izt
HT} I 2o Shels] WolxY] wholtt £ WA A4Q) Bxle 2EL
q



2 3} FHL 7O S J1AS] FTENZL At 1 HelsEol
Holx] olek. A WAl 2791 A81H A5 ABH BAGIA elelat

u]=+9] Deloitte ZAAY IF> A7
Al 42} AAA Y-S ghot 571A] 83 AZAEE A|Aokt:: 7sdt A
g A gAY 71583 9, 71& AW T 2 7] tigh AR A4,

25 9 253 22y H)34 Aldl(technical and computer skills,

b
i
Mo
)
=
@

o
[\ ]
=
X
tlo
o
%

digital literacy and competence, working knowledge of technical
support tools and technologies, robotics and automation programming,
and critical thinking)°]th. 94l Sage-Gavin et al.(2019)0] H]Z- =5 ¢
oleHo|ATE 23} ARE HIFO R 3 AFE ST, Deloitte T14H
T2 A 17397 LEoA 553 2452 vl Wl 40071 o] A
AE vigo® o A AR, 7Y TS dides o AdER, 1 9 23t
A72] £4, Deloitte BA|AFA00A Ue2 A A9S B2z dE

A BER 2452 7R AABIITE o] A AR Zokl 28
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H2E Al Alti, 71ZS17t O|0F7[Sh= Dj2f oo 43

0

W3ol4] A4 AFol/]el, olo] A Izt 3R 471 ALBTRE
Az Hool ast AR 71l die) & o 8L T ek A
o|59 Q17 E3t HE 7|& o] HEHY Ao} g ANE AUS Y
5L itk ol Sage-Gavindt 19| EE0] I ATHE Holt 77
2 QA4 8 A A3 BHs A, ol HsolAL Ade

ZYsto] BeE7haet 2ol HH B4t 230 o2 ArAlelAl

Bakhshi et al.(2017)2 = H9] F27F A% - 20169 HARA 12
8, 18l 20169 HHOIA 137 - = 50 A FE= UL Ol HiE
o2 vl5 O*Net H|o[EIE B85t} 7FpAIE ZeAA Hag F3f vl
of "33t 120714 KSA(Knowledge, Skills, and Abilities) & ] Zo] ¢
S8AIEA] dSole A7E Weddth vl=olA =871 S7Ft 2R o
SH= AT 1A = TR A9 MRl AAYe] FolH, ul=olA

AT 5, A4,
o

H>
587k Z71E0K) b AOR oJEEl

g Zu] 2 FEY, WAL AR 9 HEYA HEL AABY/A)
o wH7lol], FIoIA 587t FHEA Fe AOE fEHE AAF

3
2ok ol 941K} U 294, 25 BB, 25 ALZ, 25 4

2 5 A7) 4
9, 27 AH|2 HQlolth, HlFo| A, GO HHsE AL 2
S0l o3 TAE Ao ol=E Aol

ule) 500 W2 vlEe) Aol FRF AL A, AL, A

o
i)
N
mh
irei)
olo

.

2

564 Sh5(learning strategies, instructing, social
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perceptiveness, coordination, active learning)?|™, Tl Q0] wE n]
20 ATl Y AT 2SS £8 9 Ao, AuGARS 52, &
| UEY, AH|A%(operation and control, equipment maintenance,
repairing, operation monitoring, equipment selection)o|t}. 0|2} F-Alo}
A v a0 HE F=9] AdTol Fa7 AAES T} 9AREA,

554 o, o5d= AlaE gL B9 EAIG1Z(udgement and

O

decision making, active learning, learning strategies, systems
evaluation, complex problem solving)o|H, B|g Q0] TZ FJ=9] AY
oA E 2% 2SS 28 9 Alo], FulAEy, 2, BRI, &
%EQH%](operation and control, equipment maintenance, repairing,
equipment selection, operation monitoring)O]E]'. Z3ksiAHd, 214171 &
4 A2E AZojA giel ¥A B A A4S F35%7F H S Ao,
vl=ofat= o] oA i)l BA AZo] /IR AZ4ET F o FREIL, =
oli= QA AZo] gl #A AZHT= £ © ZRE Ao=E Usht
(Bakhshi et al., 2017).

u]=t Q]9 %= Environics Institute(2020)= 18A4] o4 5 g2 7y}l
= o= AERAE AAJSHAT. $-4 2018W Business Council Skills
Surveys 59l 8679 F8 Uttt 1EFE2 T &2 57HA] £70]
AUArEE B71E i SRttt okt EU/HAA, ARUACIA &
g, ZAZE 59, @24, 2458 (Collaboration/teamwork, Communic
ation skills, Problem-solving skills, Resiliency, Analytical capabilities). 2
9 2, 20208 AfHlolE B3 EEYCE Uk Q= 2,33689 ATl
< e 22 57HA] 24o] dso] AR e i ST H9itk
AAwdACId 58, £AIBIE 58, 71E4 okt dU/" YA, Hatol
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27 A-85k= 53(Communication skills, Problem-solving skills, Techni
cal know-how, Collaboration/teamwork, the ability to adapt quickly to
change). &2 E3F 45 I AZEZ 9= Al 2 S AAofA

522 B9 )9t Zlolehn dowe] ST etk AN AF

5
e ¥EEHES 59 i A 28%0lH, FF HolA ATEE 18T
He Bl o A= 9% AEHUS B3 vl A= 8%, 12 A
Hu tiote] WEEHS 6HA1 ol FQE 5%2 FARE UL

o=} AuThet 22 Fol= Qo) A/ =] A2 oH 7N Saari

et al.(2021)2 E|oJAloF &7} 2008 EH*@E s 74-—1—* RES RS
2 B9 /A T8 245 ARSI A Ve A8l 55, 7197H
A, HAE Ve Ae) Ve H AZE Vel é@ﬂ)roﬁciem in usin
g high-technology, entrepreneur mindset, empowering digital skills, co
mbination of technical and soft skills). Al&7fd=to]gk= AFSS 7Qrer
o, olg d7elME AR 7Iedl did 282 € 2oz = & e, ol

AR 7% B3t ATE A7 Agto] ZREITH
gt
o] O

r°“

Tt 33l ojefg A200] vlgle] B A o] A a7 A
b2 ool Tt S Aok, £ Tt 59 A4S e @ vt
opd IFAAZH| I RAA 4 119] Ante}E 21} gt} Adecco Gro
up¥} Boston Consulting Group®] @@5t0] AAIRE FA|AZE| I ZAKAde
cco Groupd} & Boston Consulting Group, 2018+ AZ=1} 7 AN
= okpEe FAY Il F7HE, S, Y A7IEE, oJgEo}, T,
2914, F=, v=)E g eZ AAER ofF ARlE 5 A9 A
Stz Qlef & Habr} ot 2709] Atdl S8/E AT £HA/ e
Toll FABHE oF 4,700%99) AFLY FARE toZ 3 AERAL 7Y



46 Al A|CY, 0|2He] LEXt= Omst S| TSI

W e THRE tio R g Qe 2|1 AZwSa dE R o
2, &AL A7NH FARE o= g QIER g ARt o] =
AAZAE I ZAPIAE 2 Ughiith 2 Ao 288 T 9l&o] ]
Hom LAl yolof mE A7 239] W3l E3F SRIE F=, A%,
ojggjo}, J7tER] LB AEL HlolE £4 7% tigt 23o] AA| ¥
wETE =4 UEeH - S 57%, 1% 63%, olEEoF 52%, A7IEE
42%; 978=t Bt 39% - HAE 7% Efol| dis) A9A%t 22 oE
B Ew HARE Aod UePItHAYA 19%, AE18% 9/ B 3
9%). BAH O 25~34A19] LBFAEL 45~ 54%114 CEAEYG H w2 4

Zo| A 7|4S HASHT 9T BEIL U O Uehgrh 2L
29g $EAY 7|2 208 %ﬂcﬂol_s}—s a2, detat 22718
S BgIE B 5ol BaRHoH, V|Gl FRolN ABoH 083

AL B9} QRS 282 SSHE 497} 50%8 e AOR ZAH

3 M 2 Aoz BRtou, 7AiM Bl 248 247t A
SR, B8 Azt Betsle] Age QoIS Hot AFeHe Ao Ut
or] 719 ol Heh 1 AR A% 2 Aow 2AEg ol
Aele] 27 7zt 719 o] e A2 A 9] I8 FFE A
o 3a%e HIME RS AEA HET ADRAE 2 T

g AEE AZ(ZEAE ffUAHE &, HAHFE A9 58, AZ viyAHE,
HeE 5, A5 HAE 2AARI ste AZ@EHA|, vHAR, AR AR,
IT 27 ), Hlole] &43 tAE AZ(HAled, Hlofe ulold, e
5), AFUAlRI 2D A, Mz AoltAL ) 5ol F=2 AX=Ick

719l A7 743} Bst] Hoberg, Kremar, & Welz(2017) E3F 1870
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oA 1169 QUL PO TAE A/IE Tob BAG 212 AL

A AAE &3] Efotal AUA| Fotthal SHEoT. 11689 Aol A

SHH 421 AT AlE Sot 8 EE 223 ofF WUEA7|A] X5t
WA= 24 g sjaclr] Rt ws AlAE B GE AR At AT
=& A430] F3=o] ot Cummins et al.(20192> XEEH] FAES
OECD9] AJQIHZFZAHPIAAC: Programme for the International Assessme
nt of Adult Competencies)E HFEO 2 HojZEdl Qi) 7|[EA o7 #j<edy
35 2k= AEskE Ago] o ARIAA EW(Arntz, Gregory, & Zierahn, 2
016; Frey & Osborne, 2017; White House, 2016), £4 A 7|&(e.g., ©
& FA| e5)2 7Ie WERE A X1 flofA|L AlFHBaptista, 2016: Gu
zman et al., 2012). o1& BIFC=® o] 87 5e A42 Hi$= 2o F
[5h, E3] WePrjete] ATt A Hojedt 459 P AdEH
+ OECD(2015) RIAE vhgo® & uf, AukAQl Q12atdat #a}7]&
TE Ao gt gAwSo] £87F A Aol 244 HH solual o
S-S & 4= QItkBaptista, 2016; Guzman et al., 2012). AR 2012/201
4 PIAAC HJ|o]E|of|A] PSTRE(Problem Solving in Technology Rich Environ
ments) 5 BIFOE =4 HwE A sHefd] HE A% 1
F BEre QAEF Yo} o] 12%% 7HY AL, 11 thgo] tijhdl
FOR 14%°1H, vl=o] 23%= 7MY F =7t WS BTl 97i=9)
PSTRE B4 Ut Ath 920] 294% 7Fg 24dold, LAEH Ue

ol
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oF 289, AJ7FEE 287, ST il 28308 T 491, ANt 282,
Y= 280, Ol2~EHo} 278, 1Al |0l 2747 TP W2 HE 7150
ot ol HIFCo R 52 vl ws A" AFHS S3f vl ARglol
B 220 i SUBS wHHOE oY A 2T

WS PSTRE WA4E UFFO2 3 o QoA tlo] Hsjelolw

2 A9Hol &3], OBCD(2019b) ElA(Future of Education
and Skills 20308 2 955 g 42ek o] Ao ek eHe Had
(15~29A4) 2Z A E(youth skill set) AHAl= 9 20%01 A5, 387 HolH
2 8 EdCo] o] ol 5191 20%S ATk B B HASY
FHAE AN E(broad skill set) B+ 5F 20~40%° HES Y= 4+
Zole}. 2 QoL 57 3ol ohd B ke /1Y 4 YxE A

Aol LeEo] Fa3H WA Aulo] BH Fgshey], o] A

oleigt 2jere} .47} Fokat Aol
o] Bz olfet FA &Aof o]of, mlFo] 1 F84°] § AR=
275 TR} 2o thopst APAES AL Yk 712 A2 &)Y
22 9 A Baje), Aarkse X 9 verlx] Aee A
e 241 siE, A AL sk 3 A] 248 o), AejE | A
24084, A, o4, A 2, €9, AZF0lAL 7eFoln E45}
| QAT 7140 olefdt ALEL AR S0 weed, A4, W, ASS
3l g5H70le ofzteol =+ W19l OECD =719 d@8¥ =9
g HIAE 275k Itk 53] BARLo] P35 g8 Arat
9) Foundation skills(literacy, numeracy and digital literacy), transversal cognitive and

meta-cognitive skills (critical thinking, complex problem solving, creative thinking, learning
to learn and self-regulation), social and emotional skills(conscientiousness, responsibility,
empathy, self-efficacy, collaboration), professional, technical and specialized knowledge and
skills.
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. Armstrong et al.(2018)2] 97]=HUSA, W&, Yo]

2% Al A, 7IE77} ojoplste Of2f

o] ghHgh

"ooy

49

<

)

glof, Ql=, Bl Ay, d=, 824, HAF) 53199 P4 (15~29

A2l

ez

AE B R oF It mET, 54%9] SHAN: 43t A

ol T8 Soli #lo] glowl 7out BiiEg el ohd AzE Aol

o Q35 AZIS %}%1:]-—!

l_.

SEtt T AT 43 AYH S Ho}
1A IR ol & % 9lo8 GE 2-2)

(B 2-2) HASOH 2st 47IX] AZ FHE|12|
. Teaching &
Skill _— -
S Definition Purpose Examples Training
Methodology
e EN Team-based
o9, gAd
Eod, o]FA | Project-based
24
A7\ &7, ATk Practical
z7] FA A T, ARA, application
A&4Q1 1§ oEA, AR
0] HAE0] T (literacy, Experiential
HERE] o|27]7}4] AR E I | numeracy,
(Workforce 7iQle] XY & | EHshy A digital Case simulation
Readiness) AgolAe | oA 3 literacy,
E=sl)| $ IEE Y resume Business
Aol it writing, exposure
7]5k self-presentati
on, time Job shadowing
management,

professionalis
m, etiquette,
social norms)

Mentorship

Coaching

E AL
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Skill
categories

Definition

Purpose

Examples

Teaching &
Training
Methodology

el 54
A A1,

04, 8 9
A9 gL

AL,
HjEE AL
Aol A,
A= oy

HO, T10 71,
T4,
ZHA,

ARSg AehE,
ZRES
A7, B,
AgulelE,
ELER
(communicati
on, critical

B EH?ljﬂ'ﬁ] E‘l 14-]_‘?_ 2 o thinking,
ATE AZ e Al ) A2 creative
(Soft Skills) = o oA A} thinking,

Yo A8-S gl
o=l S3lstal collaboration,
X]—do]-t 9]*} =ya3=1
AE g %’a Ol"f_‘ adaptability,
° e Jae AY initiative,
leadership,
social
emotional
learning,
teamwork,
self-confidence,
empathy,
growth
mindset,
cultural
awareness)
-
oo | @ e _EEH
pi g
AR 7l& T Z8517] 98 2T,
o AFE +9T | o5 .| FY, ZEAE
(Technical | 1 % a7
$ Q& A4z o, R
Skills) = T god AR ey ’
9 XS AT e, 714
K ° 715, st
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Skill
categories

Definition

Purpose

Examples

Teaching &
Training
Methodology

Y, 7&
748t 7|1& 9
7|et A %‘%
15(01] s,
o 1:1, @E)
(computer
programming,
coding,
project
management,
financial
management,
mechanical
functions,
scientific
tasks,
technology-ba
sed skills, and

other
job-specific
skills(e.g.,
nursing,
farming, legal)
ol e N T
A1 e
Adses
gyo sy | Agsa, | TR
ofojtiels | meA, 714
Yk | 4sdes | Avm e 2
(Entrepreneur =l gig work R’ | 27] -
ship) T=t= A4 9/E= U_];,L]/\ '
0] He 2 34 5;@—
R A U
Aj‘]ixf ::r EJ\E (initiative,
OfEl‘EE ZI%] innovation,
Mo creativity,
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i Teaching &
Skill . hir
categories Definition Purpose Examples Training
° Methodology
industriousness,
resourcefulnes

s, resilience,
ingenuity,
curiosity,
optimism,

risk-taking,
courage,
business
acumen,
business

execution)

Z}&: Armstrong et al.(2018: 16)

Reaves(2019) E3t 37K &AF Fo B3t 2147] &2 olopr|sta
2211 W54 flipped classroom(BHEE2 HoIA H71E d=stal =
17toll AAIE ZA] s Ade ok 2) 2 TRt i Wk AAIsH
Ak, World Economic Forumol] W& 21417] AZ(Gray, 20162 T2t
ok B3k Al s, WIEH Akl oA, AR e, BRI 24, w
2ol AR, AEIA A7 F@A IRA F34(complex  problem

solving, critical thinking, creativity, people management, coordinating

>~

Rl

mN

av

with others, judgement and decision making, service orientation,
negotiation, cognitive flexibility). Education design LabollA AAISt 214
7] 22018y tht Atk 4, FF, A A siE, HiEA] AR
TR A, 5 7 YAAE, S1EER A(nitiative, collaboration,
creative problem solving, critical thinking, intercultural fluency,

empathy, oral communication, resilience). BFA|2FO.& Institute for Future
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oA At 21417] 2Z(Institute for Future, 2011)2 Thea} Zth AlA o
o7, Al Als, RAlekal 234 Akl thEst A, ARFE ARL wHH o
=58, SHA| 71 BRIl RIEAIE, QIA] 73t 2], 7H) EY (sense-making,
social intelligence, novel and adaptive thinking, cross-cultural competence,
computational thinking, new-media literacy, transdisciplinary, design
mindset, cognitive load management, virtual collaboration). °|#/%t A7)
52 99]7] YallA+=, Armstrong et al.(2018)0] AAISH & F4], Z2AE
34, WE, 2T 2L T A, Tie] @3 9o} 4ot o
shgso] AW BB} S0l Aok FBA SHexperiential
learning)& Reaves(2019) ESH Aot} Qich

oleig 8 T2 1] S5 Balslo], S WekE Hao) ¢ 1
A (Enders et al,, 2019} Pl 7le FF= A9l AFEF FHE
20109 SR AAJRE tiet fAE dF Z2she A7HskaL, uF &
4 A 97] A o7 WS TdRt 7oA Wixupdste] Al]lstal
ek A A e ST 281 ERES EYshs Aol AA|
2 nFoxs 281 EHE Portfoliume B9l 3.7589 ©Ho] shj=o]

v O
7 F57E gl ¥ &9, 50,0009 9] 1-8F50] sk 9l

}. o5 HIg o2 EdoAx 28] ZAES F3f vl 7|&S Avfsta
Edold 7|37HA] AlFotH &3t =2 2L 7Idiske Aol & #A
W2 g 9 diglolA 7le BSE A4 0= AF6le Aotk F=Y
% 155t @ g AE technological skills T2} Al T I 2714
7FEX| 2 Qlow, mlEolM e P Z5etmofA FAfste|y BFe} THEoA]

H1

71 IH59] web development® ZEjAL] AgkO 2 oAl 9t} oE HIE
EAo| A Z}F hof| A technological skillsE 59 Y2ko 7 4o

Lﬁi
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A FUES AT $ S AolH, English classOl|A] bilingual programmin
ge ZUShE 5 o2 FYA Qo] U 4+ S Aol Al WA WS
skl @ tfglollA g4 7F w5 7iEE TSk Aotk Al 9], IHE
M= HIEC] FAH 2AISHE 582 ol 5 55 534 s A
T}, o|& v o2 FUoA L IZAE AT vy 2R st vl 7]&
2 52 53 HiE ¢ S Aolt Hl MAE vl o] Wit A
HE =5k Aotk ZHHFEZE School of Finance & Managem
+ Blockchain CenterE 783l blockchain 7]&< A-+okal A
A} 5= A5t Qltk. olF HiF o R SYoAE AR x| Hstof| df
AF A7 A AT & U Aotk ol viAlR He

AdS Azt v Ve 7SS B4 Aol 59 okt A
AIAHCZ ulF 7]&o] Tt WS} T 915 ko] ds] Y=L
AUtk 5L T SAk= YFAo| S AEA LEAREC] Yske T
7162 B4 QoA 9= H Al €5 4 Slth olE HIEeE =Y

283 vl Ve i

Ho
ol
)
o
O
it
5
?
=
o
o
=8
=3
=)
aQ
ofll
i)
b
>
>,
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T U= Zlolet. E ARiAIF ZEHAES] v Vs
ES

= 2
TS B 18-S BT ABNO RN TR el Tesl

o
G 2 AR A7 AR e Lo s A9 W
Z9131t}. Mayhew & Keep(2014)2 Z+ OECD A& HIgoZ & ),

F29 =72 AHHARl Aol 44 24487 Sofual AR 9
< G A FH - w2 22548 vs. B2 2458 - E 7
Vo= RARAY. ES G A 223 A1Y 2] mismatcht oA
underutilization®] FoIHL U2 AASIAT. &, 7|HolA AAlsh=
SEH2 200097E S015aL glon, FHHozE oHs] A4 &
H5E(traditional skills-supply led) A& AHA S|ARY AlE|o]| A7} of
Yzt 39 E FX(central government-led) ZH-E A1 Q1710 AR
= A5 AA HeE a6k 2 AFollA T vl mEAt JFet
Aeke] dHlos AFTH AN T2 A9 oY Al HAL2 A=
Sh=tll, = GAL HIeE A4 stofl AR S AAskL FA8taAL St
A AgEn Hoh AARE Wi A4 g o Sl

7199] =23} #esle] McKinsey & Company(2018)2] ZH U2} 6
7HA Al ARt ARssiet HAE WS gol SRAEY] A
FEAZI7] et o] HauAM= 9bA AiE d-e] HAE A7 9o FHA
243} veAZds FEsIt FUAdEE o= F4l(creativity and
innovation), H|WZ Ak} EA|5|Z (critical thinking and problem
solving), AF8] AJ&(social intelligence), JAHdT} Zilo st Y
(productivity and accountability)°] AAXEROH, HERAAZ = FAT}

-3 (flexibility and adaptability), FEEY A7|FE(nitiative and
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self-direction), #E43 Aol gt #QA(leadership and responsibility)
5 5 ot A9 ARS Ae AT, TeT FUARS OAE A2
B o] Wt ofgiet B2 714 A7 HEo] B A4S B2
Itk 14 ABEAS] AR FHAzo] WS A% 430 ol
Agote oA gon] AZe A9 P4 £ BAE 4 P o
] ST 20 IS A7b ST 2] T2 e
2ol Aze dAE A% WA 3tk 3% 4EIRe AT
X]Eé 7l&0] 8R)2 9] 71E ‘ﬂ—‘?— I }‘43} Az AFolA bAE

JE o

P

ZollA 28 Ao R The A= AAY AR M= HAE 242
TR/E k= AdRol7lof o] AlER HAE AZ4g Y5l &9 1=3}
(up-skilling)7} 87537, 1§ oA 3 O 7= Ff= S 9 &
ol At HAE A HsKdigital re-skilling)7F ﬁ?ﬂ o, 1§ A=l
A 451 R T A= Aelgoly 7Rl w2 AR s
N=Z2L AEo| 2AH He THAz Zﬂékradﬂ(human re-skilling)°] &
Tt} o] HdlofA YA AZI FHAZS B ofe2H TR AZ
NEES A7 E A2 debAaZ T EsHmeta skilling® EFECH
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Digital
skills

Required skills
(of labor supply)

i HLITIJI'I“
skills

0

New skills required to | Digital skils required
workand interact | fo create, steer, and
with new technology | maintain technology

in an old job in newly created ITC
jobs
4

g @

Some (niche) parts
of the labor market
wil not be automated
and need no

{re)skilling

Inhierently human skills
necessary for new
non-CT jobs

0—

Existing New

Jobs (labor demand)

A& McKinsey & Company(2018: 9)

0 Meta skilling: Enable individuals to
develop @ new mindset embracing life-
lang leaming and other overarching
life skills

@ Upskilling: Teaching employees the
shills they need o do old jobs with new
technalogy

@ Digital reshilling: Teaching skills to
program, design, or apply technology
on complex tasks

@ “Human" reskilling: Enabling peaple
to (rejdiscover lzaming and innovation
skillz, perzanal strengths, and hidden
talents
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H 2-3) Al At}, 02§ LAY J7|=%7 F§t
AT | A ES TR | A s Agl
A2 vjof, At A, ZAsHL 4
A7, ches) ol AR AL Fvitol
cop | B3, A 72, TRl vRlEAE, Q1]
Z1Z]"§-’] H;]_ 3,_1_1—_,/] 7]_/q_ —&KQ ki ial
Institute for | BT} o= ot T, 7 FYU(sense-making, socia
2011 The Future =5 21471 intelligence, novel and adaptive thinking,
A7 A cross-cultural competence, computational
-= thinking, new-media literacy,
transdisciplinary, design mindset, cognitive
load management, virtual collaboration)
B35 A s, Hwd Al Zo, A
Az0| wzlo} I, eRlTte] 2%, Z:]r'fé X]%, o g oAt
Sl wre 29, AelA A%, 9, 2
World AZZQ B4 (complex problem solving, critical
2016 Economic Hsjo] wa} thinking, creativity, people management,
Forum ‘;iEH Py coordinating with others, emotional
Xﬂ_/\]EE intelligence, judgement and decision
rnaking, service orientation, negotiation,
cognitive flexibility)
S0 B4 A, S AT, RO, At
World | e, clelmel 24, wa 9 oja 24,
Economic A A A @AY, ARA G994 (complex
2016 Gra Forum< problem solving, critical thinking,
¥ Higo g creativity, people management,
214171 2Z4& | coordinating with others, judgement and
AA decision making, service orientation,
negotiation, cognitive flexibility)
tloje 4
E54 w7 AFUACIA A2, A8, A&, 14
oL e MU A, mlo]IZATE
Mﬂler & %‘ 157H ol Al . ’ . . . .
2017 A Al(communication skills, organizational
Hughes AbEofof A
=g A7 skills, writing, customer service, microsoft
o —e excel)
57HA AA
2 oA
IEER
2017 Demin AFof A A8 A3} Al (social skills and
g oJgkeo] T4 thinking skills
ehte 22
AA
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H2% Al
OT | WA ES TR | RARSY s A2
A7bA Az 93 Qe wE/EE Q4

o=
M= s/ "”“, =2 F2/2A4
oid, A3 9 AY, FoY, Y5 FJA,
ofg] oJo|HEQe] 24, A=
A/ Adlgo]ld, Aol B4, Apedo]
olsf, At 9 AAH 7R, AE] 2 HAH
=2 A8 U NN Y 478 oF
SENE, 28 o5 59, qulAolA,
xlci] L\g_]—oﬂ O]%ﬂ(sensory perception, recognizing
Manyika et | a3t 18717 know patterns/categone; gener.atmg novel
2017 | Jeko] djst patterns/categories, logical
ak. - = reasoning/problem solving, optimization
27t AE and planning, creativity, information
retrieval, coordination with multiple
agents, output articulation/presentation,
natural language generation, natural
language understanding, social and
emotional sensing, social and emotional
reasoning, social and emotional output,
fine motor skills/dexterity, gross motor
skills, navigation, mobility)

ol=olM $8&7F S7Fske A4 Shslet,
A%, ARl A7t 48, 554 o
(Learning strategies, instructing, social
perceptiveness, coordination, active
learning)
E L mEd aws s 27 28 9
g=OIME | Ao, gu] §ARS, 2 o8 BUE,
ARt 34, Z] A (operation and control,
=+ O*Net equipment maintenance, repairing,
) golg & operation monitoring, equipment
2017 Bakhshi et 825100 selection) -
al. =0l TRt Skeke A s
ajZfeo] ojd _447“4 Lo 5l sliaeE AAH
AZEO| ¢ g7} EX ]— —y—ZﬂOHﬁ(]udgement and
gl g decision makmg, active learning, learning
=294 = strategies, systems evaluation, complex
o = problem solving)
IFolA Tt dasHe A 28 4
Ale], Bl fARS, 2, ] A4, 28
Eqa%(operation and control, equipment
maintenance, repairing, equipment
selection, operation monitoring)

E A
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rot

A0 TRE?

Ol | AR E= R ZAEE 8 A
N | TR FAEE 27 AE HkEs%),
2017 KIr_Iccr)::;g,& liggij()ﬂ%i% it 71e(e79), WU He i{l’al(84%),
Welz oA Am Hldo] &A(84%), STE ARD(76%),
© ©EE AR QE(5%), BIZUA HESATIY.
HZUA 24 ndgy A[Edold 9 Asd,
A 71, 59 4394 7, A 4 54
4, 292E R, 45 HES,
¥Zog 7|Yigt 2HE 9 na g Fe,
A4 TaYAl B, gAY EHet 9 Hok
gaa | B WA 9 SRaET ARl
W= o} AZ(business analysis modeling,
2018 Andriole w Q3 Am simulation, and automation, emerging
;‘i o ]‘:]_; technologies, especially disruptive
= e technologies, statistical and augmented
analytics, cloud computing, performance
metrics, remote, agile project, and
program, competitive vendor management,
digital security and security management,
internal and external communication skills)
FoA, B5 FYY ZA o4, Hwd Ak,
=9& ORI 4, T, 15 IS,
2018 Education Hglo g SlEere] A(initiative, collaboration,
design Lab 214171 22 | creative problem solving, critical thinking,
AA] intercultural fluency, empathy, oral
communication, resilience)
97 H;'LEUSA’ Q18] ZH|(workforce readiness): &of13,
4, seld, oA 2o, oA 2,
HolAlEeL | z1ah, Azt el ARA, oElA, AIF
oL, T (literacy, numeracy, digital literacy,
Btz o}, resume writing, self-presentation, time
Armstrong ALk, G, management, professionalism, etiquette,
2018 [zt social norms)
et al WAT)O | ALE AZ(sofr skilly: OARLE, BT
sl | AL HOld A, B, AgE, FEA,
FoolS(15~2 | HEA, AERASRS, 99, AR 34
9A)) 2] =, #9H9)4(communication,
HAEZAE critical thinking, creative thinking,
Hjelo g collaboration, adaptability, initiative,

& AL
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T | M E= R | T s A2
leadership, social emotional learning,
teamwork, self-confidence, empathy,
growth mindset, cultural awareness)

HE 7]&(technical skills): AFE
27, 39, T2AE #A9, JF T,
1A 71s, e A, 71 718 Ve 9
71 Add 71 1k, 59 ¥E)
(computer programming, coding, project
management, financial management,
Qs mechanical functions, scientific tasks,
AANES technology-based skills, and other
AA job-specific skills (e.g., nursing, farming,
legal)
A7} AAl(entrepreneurship): &9, A1,
29, 49, &%, JEuEY, =34,
S, YS9, 99 A, 871, HRYA
B2, H|2YA A¥(initiative, innovation,
creativity, industriousness, resourcefulness,
resilience, ingenuity, curiosity, optimism,
risk-taking, courage, business acumen,
business execution)
A AZE| N
24 o7l
4,700739]
228 | 5%, ok ofgol, AVlEze ZRAEe
Higo g tlole B4 7]&o] gt 2ol HA|
A2 719 | BeEY =4 YEeH G 57%, Qe
Adecco W ey 63%, olgelot 52%, J7FE=242%; 97l=
Group & RE B 39%), HAE 7& E5o] s
2018 Boston ggo gt | AYASL B2 UE UskERET FAXE
Consulting QI H, Ao 2 YeEPHAYAA 19%, L& 18%; 9=
Group A NS} Bt 39%).

A" Z7
g, ¥}
A7
TS
gog gt

QIE}R

BAEHOZ 25~344|9] LRAEL
45~5449] TRAHT} o &2 pF0
gAg 7les Rt o &8
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EL
19
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0

FO|

1=
to
ok

2l

Ol | AR E= R ZAEE 8 A
FAAZ: o= vy Alael 24 s,
AERALS} ALY A5, AV Aol diet Fe
A EHES (creativity and innovation, social
Higo g intelligence, productivity and
2018 McKinsey & | TXE 7|& accountability)
Company Qlo]| e AZ: {3 489, Fedd A7)
FoaZdy | 32 FEid ARl ozt A (flexibility
HEet A4S and adaptability, initiative and
A self-direction, leadership and
responsibility)
2zt | st BRE 22, gAY s <,
4BS BN | J1E AL =T @ 710 et A% A4,
& 23 9 AFs} n2agy, vuE An
AFolEimo ) .
2018 | Giffi et al. ‘;;;ﬂ@l o= (te'chmcal and computer skills, d‘1g1tal
dto} 571%] literacy and competence, working
%93t knowledge of technical support tools and
AN EE technologies, robotics and automation
AAl programming, and critical thinking)
Spector & 214171 AFUACIA, e, vl A, o)A
2019 P Ma HAAZL 4C (4C: Communication, Collaboration,
L AA] Critical thinking, and Creativity)
ERIES
O*Net
Sage-Gavin, tlojEE o, B3 8 AR 2 34
2019 | Vazirani, & Hglo g A %5{creativity, complex reasoning, and
Hintermann =297} social and emotional intelligence)
F7kee A2
A A
OECD
OECD =S
0D vgoz g gelgs S, B AR 934G o
uture. © AR mE ESAAE 2 E 53 (creativity and
2019 | Education o o .
. H7IEA R | originality, complex social interaction and
and Skills . . .
2030 Proi w2} )2 dealing with uncertainty)
30 Project Qs AZS
AA
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T | M E= R | T s A2
oo FR&7 SRt A7 7|2
AZENE, 229 2 gAd 2948,
A QA 9 vERIA] AZMHA AR,
AR 2A S, A AR gk 2 A
24 o), ARA 9 AAA A8,
OECD Az 34, A7) Bs, 89, AEHo|n
ERET 7&Holu] E5alE A4 714
OECD Skills | HFEoZ St (foundation skills(literacy, numeracy and
2019 Strategy AEo] W2 | digital literacy), transversal cognitive and
2019 AL EA, meta-cognitive skills(critical thinking,
ol A7 complex problem solving, creative
s =9 thinking, learning to learn and
self-regulation), social and emotional skills
conscientiousness, responsibility, empathy,
self-efficacy, collaboration), professional,
technical and specialized knowledge and
skills).
18550l SHT Fa% A7 FA/HYA,
ARUACIA 58, A 124 58, ©84,
BX 52l (Collaboration/teamwork,
Communication skills, Problem-solving
Auciole skills, Resilizncy,oAnilytiial ;capabilities).
2020 Environics o ELEZ]'E?_] SEe 3.9.?‘_]; Eatak R
mstiwe | weow | ARYACL 59 BANE 52, 7147
= Loke, /9 9a, wslol #EA 235l
52 (Communication skills,
Problem-solving skills, Technical
know-how, Collaboration/teamwork, the
ability to adapt quickly to change).
AAZAZH
YEES AR AR, fAgt AAA, A+ B
2020 Scivicque Hglo g %58(Emotional cognition, flexible
374 A2 cognition, decision-making ability)
A
oot | B 7% A8l 55, 197 Ay
ABI} 205 jj] =| 7]E 70}% 7]? ‘% ATE 7]&9]
2001 | Saart et al taros A3H(Proficient .m using hlgh—te.chnol.ogy,
FA~ IS ent.repreneur. ml.ndset, empO\fvermg digital
T A skills, combination of technical and soft

skills).
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HEZ | Al Alth, BHEO{7H= Oj2{™

of WgkE QI7AFY wE WHE Agotal, E5| AA QAT
(societal human intelligence) °]2k= 71'dZ &of 7A7H1ETt ofd 2} )1+
A7 A EESAF T AEE Aotk

83 IFA AR gL XA sl FT = Qs At IF
A FAYA], A7HY] mpEH A 5olA HERT S JAFA50] ofEA
BsfjoF Ao tigt B2 UA SOl A3t vAE HES Bl d9He
2 FEE. o|2HE HEES QXA JIEA5e] BA L ofwsfof
SR SRl & U Aolrh 719 B A4so] AdBAEe] TS
o E5S ISl o] 7144 a1k AUAIA Axstal AR
ZAol| gt olsl7} *OEHZ*_E e, £ Aolide o] 2ol gt
THUZS 7HAAL QAs T QIS A5Y] 544 BAE AljtetH, 1At
S2|7} oo & HF‘%Z]"‘?J nEe] Hgo= @] aiA} gtk

10) £ 32 £ HIA 4749 wke ualeh F A7o] B5 RSl AR GEY
S A7 10 B £8S T 1 9 ofe] HEIES] A oA 2o] Mgslac,
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Ao 9alo)A) ol YEo] A S sl AU B HojAi

AL A, HAE A 22 43; ARQE o] EAL 71ed oA &
o, 71 W3} £57h 3FA of wjEr} B2 Aot A9 Wokes 7|5
FH I &5, 82 A4 HIE 1 EFO0= gt} o
At o 2duict F Y =i Fol9] MA oRL & gl
A w2 FF e 44 HJEe EYYesitt ¥4F9 gy
(emergent evolution) ¥8Z 53l BAIY ARBIE F22 08 HTHA|
A ALY 7L Fofo] Mals wETh 7PYsHH, 2d & 28,
49 & 4u, 6l & gufl, 84 & 164, 104 & 32vR7F AQAECt @A) e
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o 591 304 Fetel AR e 200] 2zAle ol 7t AA] &
$H)7} 719) 7] e AEAS0] £ 9IS rulrk o]Ho] vHE AL
A3 Pt kg A AFEA A ohel A2e ile] st
AolT BR, 95, 5, ofF 5 AL A0 A ThE 54
Aolct. ZASk A8] Auto] dhasto] WA Foltk. Al AthE U2 A
3 32 43} AeHoletn ok ol g7t ofle] ink

AR ABAs, HREA, R HololAlk oleat slauHo] Ay
¥PA7] B9t Doftth. FOEE g Aoleky W o]So] ek G

o

= T
B Agsfior & 21171 wiEre] F ARA Hiolup Eetoy A Bavt
Tl & AP I v E 1 g2 d=olty A S
AL ¢ 52 AR ARV AeS 7 wel ABsH =i, ofAo]
T A5 AvE Lot o] A Lo ZFH vl &2
THAH A oA 758 g & &2 170)7] wizold. e39
HISEE QIASHA] AR ofAleh 34 th=A) o W Eot vhd
7HAD Zole), 7|14 oF A4 et Y=g 5T+ e Bl
oj2i3t 2|4 Mot vhE VS AAE Y, @AY £z E dA

11) S QREE AIATE] ol okt WS A nleRet o e 1A MokSol
Hog SRk olzte] AEe] elsh] mRoltk. ojhy o2 Q.87 WY o] gl
o] feat WAle] QR LHE TR AP LA ke Aigo] WISk 4 9olct, B
Boli= Bri7|E olehw of&she 490k A W shvlek olZshe A9 A Aol I
R % Q.Folk, olat Al 957k A4 lel o3l glo] SelelA § 2 Ang Rk
T A WSl O TS U 344 75k 3 Aolet vk 3% A thax e
Aolehs Frelaelt vlhe AsHs Felag F RO § 2 AR tAkvjols e Al
Aol i B ATES B upPAE, vl B A fEldrk GEIORE Tejt o
FES el 2Rt Hety A0 A AWk
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2, ARlA Apdol| B G et Aol AR S0 A=
= dFABOlE Mz 71419 E82 ofAY %XJP AIAs 9]

RN 5-AIEAS 0= P Y2 5L 0)F9 F
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o] Itk Kahneman(2011)] w2l Sttt o5& sheln] L7l 2417
o= A) Jae | FRIT) YA ATE Sehd )5S 87 249

of SR, T 223t ofZ0] A2 Aot Qlek AUE L Wi
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WA LEE A Bl A BEEH TP BIWHE B

=4, @A 1&AHAL} AT AAY 7oA FEHoRE
7P S8AIEE A HYFE oItk EE YA o= &9
o|FAE7FE B3l THIA 0l WY £ GAHAP=AE HAREL A
g 1 53] lojAs =2 B7HE WAL IR Xolthel4d &, 2018).

ojof ojzls] thRES] AU AR I TIME HFES VISR 1§
Au|Aet AASENLE B7RIE 28 HY fA7IZolU 181Y A&
AGFo RO HPoR 5 FHAY A 94E I Q7] AT & A
Tof| A AIAIGE 7HQ19] A FeH capability)S ¥HSH AJIHE 717 o] F
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AE AR 7ES E EWO 7§19} A capability)°ll = 287}
. ST Pojae] S A 0E S5t YR ARE 5 A
A 7P FAARE 7190 € 17P ATHE 7iQ1e] AFAR HskE A71H e
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AAff =gk Wgetol7|of AARTE oty Ay, AdFe] Al §iA
U, AJFE o] £X1%t 7390 tigst7] ofF EP ES AR 7
Aoz AN A S A Axel7lo Aedt a7l AU S
el HiSshe ¥t oyt

o] HollA= ole} Z=2 vhe-A WA wSETH A AA Y A 3o

7] 913t tieky JiRlEE S-S H XY AR AR FFF(CCT, C
onditional Cash Transfer)?} W52 H|2 E5 &5 A|StolA] &L 7f1E=

AlFKindividual activity account) E+= 7§Q11-8AFKindividual employme
nt account), L&l ﬁoq_/l\_%(participation income) 5= AHEI o]%
o] ofo|tjolEZ Al Al ZIFE & d AdA|ko] &8 5 U= 1
Qboll s AEStaLA Sitt

II.
o

2. TioHE| JHQIRE WSS X|auel
7t =% #320(CCT)
ARG FYo] £ORH FFAF ohd £AHCIDE AU

AL, HRA HAfo] ofd dg WAE Foke Al HEARI ARz 4%
FEHACCT)7E Atk CCT= HEot27E =7ksolA HIEE X9}t /1%
ANES 2402 19909 FRHRE =olE TSR, WA
a2 1 AHProgresa)2t HeF2o] B QAL nhdE]olBolsa Familia)7} tHHA]
ojtt. 0% 9] FW| H7HECIAM CCTE =Y, 1 4= Rt
T} okedt B4dE k=55 she HiAl st HEule A, okedt ARt
A71H02 ARARNLS vi= Ayl 722 QAR Y 2AHY P52



2A0F PRolAE AR RelchdAY, 2019)
CCTE 49 Aslnze} 2 Hlaso] tig 2EHEE AFSA,
o QAR FAS 95t WEo THet AME A} HES ke HolA
S70) ARz} Xol7} glek. o] eIl BiFols SEvt AR
wof 9IA] eirhe Aol BheAet chaxw, Adeld] H52 918 i)
QUAR}Eo] Exjofof 5hil, 1 FAE 915 Zolw U FEo| BFL 914
A SRS 9t v g0 TP el Telx 1 A dige] A
2 gEdss A U Ao stk 20100 41). WebAl cCT
= Bl Hla] FiQlo] & o ARHOR B8 4 Y BIFoIE 9

Apeah piEl SEa A% AR st
tht CCTvt EYE FAHEL £ selojrlvtel Qi dopAlol, ofx
e ShSolm, aTE PEL AYS sho] B A, AANL W
A, oSS e A Soleke A Teid wast ok ol S 7}

AR obsleEo] EokA] AL, ol St Hule o] YAAIH

= o] 9l F7HEOIA ceTe] ako] Ao Hhl RS EA
L Sdlolrt
wep o} £ o A5go] &2 7150 485 Jshie 24| I

89, A9 Family Rewards 7} o]& 739tk FL&A19] HA|7|SATH

= 9% A Z449 m2
#oz cCTe g ¥ ‘Family Rewards S £ 2010974 SFFH
t}. o] Z2 IO WS I QMEHE of5a} HAUo] S, g4, K
9] 24 519] I FE 59 Lee, A% T QAEHEE 52w 719,
271384, 714 «W T2 59 &5 191 s W Qe EE B

O] AYA| A8} 7] wSE™ o] e 24
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sl 514 B2 Als 23 2% s AFAHEL, 2010).
Iy o2l e wEAlE CCTe AaSss #4

AL, W2bA T AT} GA] ORI = AAES] AlgHE Alol2kal siA]s|
of git}. o] o] oA HESIIA ke & B HHA A=A 71T
T WSEH AYTs Zol7t itk AW CCTe Eawol7h AAAER
Apof| Higt A4 B0 ® gt AAE o] L=, BHeF CCTo HiA
A7} o] AA] HARZ AHl9] fEol tigh SA|IZ Wolsd B A9
AR A3t YA 57|59 Aold $HE UthDeci, Koestner, & Ryan,
1999). Al AJHj2] Sh5oll P agt Ao] skaitaiAte] 2ka/d, A9, 454
SYUS Aok, SheAEe &9 9F FIEPE 44 sE S
(crowd-out)stA| B=g oh= FHHA 7t Qs

rol

|=J

HALES 247 d5HY AR & o Hedow XFHy,
A 25 dagoiet Hud 7EAS Alolof Qi At Holas
< 22 IR Az FF ofolHolz AASIAL Q= LAt EAA(ob
guarantee)2FE Y3t ZISHAdo] St

Ao AEL ‘HHZA 7| EAE(Universal Basic Income) I TR 2 A

20 tpoE Ygole] BFFoIE BN, 2A% BFFole} vhk
A2 Folg 2] 919l QYT PEoRA) ol & a7, ol

Holt ge on|o] Aol Jloleg EPshLE, AT, (FDHER, &
%A 5 AH R A Sl PolAut Aol FET M e

A E5l= 50| 11 3 tiAo]tiAtkinson, 1996; 2015/2015).
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FOLES LB BPYHO] 2ok 712 NSRS 9, 1)
70 e U] a0 S AS A0 Sk ol O of
ojtjoiERl A oy ‘AR BAA| 9 B o] Qlrt. %Al Foja
S5} RASS HlmsE, HolASe JEAST ge AsjHoe o 9
= &5 digt FolE AAZ = HoflA| 27 & (conditional)e] 710l FF
A (unconditionalityyE HALACE k= 7|EAET} tf=t). tigt ‘o
o) z710] e AL HOlEIchE 71 BAST} LA Hols} Hojd 3
W], 7] RAEo] uls) HHH AA|Z 10| Golstei HolH Hu 7%
AEO0 R 7= FHRHAZ 75k A9 tHFitzpatrick, 1999). 1Lt
HOAEL T|HAET} ge] 22T} AL Belgpluris P o] AES
Spefstasat sk ol HolAl I ofoltlololi el Aol gik
AT AAE, 2018). 71EHOE BoldES 7| B4 22 Aol ‘Al

A ol & AL 28l (reciprocity)®] HElE S50k A= S0k
Aotk o] & 7)EaEl] ‘-?—iﬁ*é’oﬂ Aishs g 71 olEk
AaSo] dis] A F7HE T & ke 7tEel]E St

7194«1 nhol| giet =71 g Fof
2] E *Xﬂ% AR AE 7H e Q. ey Ak B
Ale Fol” I AA Rt AJAE fet =712 HFE5F2A49] 929
& FEdte A, 29a IRE] AlE Hoie e =8 €4
ZE 87%the HoA FojasSo vl H w2 0] HAS 282 T
Zolgk= FollA o]t let.4b

o5 1 ol 9] 84 ol dARE] digt FAke Zgske 2

NS

41) BE ol FolaSo] WS Folo] fzo] o HErpe] et gebd 4 gtk Leith 9A
2AoIA] Y7 iy gk e A i i

2 TesE TAL AR o RS 7o) 458 HAY Ao A4 4 9t
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o] ohet HolH A AARE BEFH) U AU LI e
2 YoMt} Jeih ARAR E42 9ot @8Ew0] 9K Fol 4
% Shbel 2 Eustul, wepd Bh9A A1) MOlE Hol Ak el
859 A AL A8 5 Ik o] A9 LEH] Holss Hals
o o 717 % fFeFol A gelet YT AEAUS B 5
gom, ol BTG I ARF EYo] that BAOR 48T 5 9)
thid) EG HolASe AR @EFelst 29 1 A4St Hulzoln
A1H 0% on] g B T Holg BATITHE HAxet Hold 9
2] 571518 AZHANE WA 5718 Fo(crowding-ou)sHE 4 2
oF a5 4 gk W Bola5e o} LREA Fofs AU

o] A Talg, ARelA Aoiet vt AdekE Aos Y|diE e Qlt.

Ju a5 Hxo] AAT AAE 9A dagd Holtte A%
A7t opdct. it ofyet AE2 2u|9 “FaEleE o] obd Hf’t &
off thet I HAFS S0k, I0E A4 @2 Alflo] £A8%= T2
Holoh.9) =8 1 A=A Au)7t 719 23] =Yl gt ARelE] =2
= [ B2 Aot 2yt o] FoA R UFe wsEdol
gt A olehs Aol Wk Folaso] ool digt shtel &
A7t 2 5 USADH 2319 A =7 ot 2353 Fojase] 2
2742 49 e 2T AR]F R 7] Sl EEol tieh EAoleke &

=
o sidoln 2EAS Wl kojd Wt Urk

T T v

N
o
ol

42) THEF AR 5 AEA A WA A9 Holasat 2 PHo ASEAS UG S+
glojok & Zolsl, TARZF Bt 22 A5V AYE 48T Wast %2 Zolk

43) Bola50] 205E V§L BT Pl A= oIS AT, fFuF 9 BF Wl
ol Ale Agstviol weh A ek & ek WA HolAS ool T Yol WEaka ek



(mobility)o] S7Ftell w2t 71919 183t HHE HE HA| olF 716
of dth= THAA AZ|E LF AEH A=A YA,
2016) 9] e & Xﬂﬁ 1110}510“31(”}] , 2018). L2t @AY ol &
2 A=E *Jo1L Q= TS WEEH T2 FHEST F ol
ez 1 855 Aglelal %J:HElchhorst Fahrenholtz, & Linckh, 2017).

7RI AFe] dFEA Q] A+ 2016W EUH ZHAC] CPA(Compte
Personnel d'Activité)o]t), I#AS] CPAE  7iQlu S-S HAFHCPF,
Compte Personnel de Formation), A9 A® I L-FAIZE FAE
o) Szt o] % 714 SHoleln & 4 Y= ANAGTAA: RE 7
AZEZAR7E A7t 20417 Al HEE A-stal 6137t 295t

ARG 4= QI Sk Utk 2018WRE = EHARE di4l S| 2 AN
= e Aos ALFieE, 1490 50042, 104°] 500072 Fez A
o] 7Fssi, FAASE O &2 +5(800/8,00072)2] AH&o] 7HsS
th. YL 7149] HYEHAETFOITHOECD, 20192 HAS <, 2019). &
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Zlof & o Feleitt AHAdEEAR ] titt AE 7HRle] ske o] ofY
gt =71e] AR A A wRAo] Mz A9, ARGFY 7]of, 12l Qo]
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%o} A= YrHAckerman, Alstott, & Van Parijs, 2006/2010).44 A}S]A
|2 g 1 A2 HHE /EaSol} HolaS oS e
SIS 9% ASk 0= WolSolA T S, F1EASa Bl Aol
s A ) BAZ BES AU HNE Zrhe Hold 4
SVFSieh b ERE el 4714 Wl Bl 4
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44) Tt Ackerman, Alstott, & Van Parijs(2006/2010)= AH8]4 A|&F 05]—3— A7)0 440 24 4F
WY Lol W= AEAE 7FsoH & = = 73S Goleal qlom, *}ﬂ’q A2Foiet gA
g 7|2 o ot 29| = =9Joll A Aol AT Iuitt YFRE P -’F Q= HRto] A
AlE71 = FohRHE, 2020). 84 AR XEF0d7t REEA] 1349 o= §iokal shledl,
IR0l o] A 7]iﬂi EE9 YL Bl 7HQlo] A4lY wEE Z]‘.%Zii ALL =
U= G capability)e Fofdthe HAS 71 Sivke oA 714 Fojite w2 £59
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H4E A

AAE Gekez elarI o YA, B AFolA A4t

T3 ATONE AV ANY A50] £ARAF TS SeEord A
AAel 7123 AL sheths A2 ol A= BT 2o® Helt: ol
[dolHe] e senact W TREA ZAAIMY wE o
(competency) S4] AAAE oj= Hr FHolE) = 5A}9] 2 430

A& (capability)e 8k= LEI7} obd AolA 1&Ed AAl= @714
0% P Bag /15E 450k Al HYs S FAAE A
SAM(work first) HLOE WA YT, o= RHUZOE kEA}
4 Ao ofgt /N WA O ® Hol= /RIS wSEH AU
A AN A = miRb7RA] ot} o] &
A} AR S] A=A FARS D7 TS 58 AR competency) $4 2
WS HA AL AElA RS (selective affinity)o] Jctal TS = Ut
91 ) ol A AR 5 5 3
B R4t HtE Al TS $ATE
Lo|A S35 A A%t At o R AP
= ¢ 2AAQA =529 D capability)S 5t J—J’_%—;‘%ﬁ A A7} %33}
ot 83 A= ol (path-breaking)?] Al=HaP} Q75= A2, °]
oA olF A3t HiRte = 7|0 Hie-A WA WS XA A 7|
At 2L CHR)EHSHEAS 9] =S AT HT o]F AA =Y o]
EoA4 olopr|shs A=) Ao A vt Lt
S HRA WA 1S3 APAEY A VIE AEY A
(conversion)s &t FAA A =SS A9t FLof| sFeteh4) = Aofa
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3to] 2| P& I A Soltt. ol 7|£9] vke-A 4] w8EH

g A0 FuMLE Zlojep|Hth: & o FEY
0] =2t 71Q19] AEK(capability)E ZA10 & o|RoJAEE 7|& A
£ WshA|71E Fdoltt. mEkA 712 Aw9] FAH F2AL FAE R A
T9] & HAyS DEjgo 2N AHSE F1ok= H¥Hconversion)

45) ABAH o7 IAMA A|LF9(historical institutionalism)O A= A= QP Zoln QFA ZAd|
AU o ehhs 24 £717 oA DE4 HskE ZA4L, o]Fole 71&9 A=E A6k
AROEH AAATFS Boltk= WA ¥ (punctuated equilibrium) ZEE A =HSHE As|
SeHKrasner, 1988). 12t} 19709t oJHE A= HZ1H HEF 7t Fools Aeg Z=H0E
WShI7|= QP40 LpERL e o} HEsls] SIek o]250] LEREOR, Sireeck & Thelen(2005)3}
Mahoney & Thelen(2010)2] H%14 A L3} o]Zo| tjExAo|tt. 0|52 H I =T WS
Bl A7t FRA o= st FH9 FFS HMLEY ol 4 A= AEREY P2 AR
AF=d], A9 thA(displacement), SSKlayering), FE5Hdrift), A¥Hconversion)°] TA 0|t}
olo] st FAZQA AL Mahoney & Thelen(2010)2 R L.
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oA FNedeE] IF F40] BYSEH AL Al LS JeH
-0 F ThRe o]9% A ofnlZEjo} Ale] oA o] BT FHHH

o] ke ZBSHe Zol7] thizolch, 2 Ao ‘D He-shs -
UEHIF S A7) SRS VAT Shto] Fo Sobel 4Eet EHd
AT 2 olfolct

1. Al Atie| LA} 02 A

AR Ffe) MR AR wEAYT BREAY v AN
BAGkIAF YT, 1 PO R AAFT 875k B Ti(task) B
< SI%F FYEA] I F4H9 WSEHA(CBT)O] AlFE] frk 18y HE
A5 EIARIE Aol ddilEe] BRI NI 7Y A8
B (Human development)= 3t i e I5F FAIC 20| e} F=
o] QHAL Sl

ATD(Association for Talent Developmenti= QAUAAL/NLAEE A
oz 3 AL IFREFS /ST, SRS M2 A 2
(competency model)S NHUHE] EE(capability mode)ZE ZE3HO 224
Nz ZHIHZE AT Aolth49) Huj'A= 7iQlo] LB oA
A AFrege £ WRTtt 7Tt Ae Quieitt Wi AjwdeE=
Ao} Hatol it it R3] di-ggtoll lol axtaolal AHsiA A
S AA 9 7le 23 Al A 5 582 SulshH vl &:rLoﬂ
S g Al 270l 7Rl Bl Eef @Al AFrdel 2adt
Al AEAolA FA 23 Q= 58 HEo] mHol Bast 7| ”@
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3 AR Ago] 97T = A”elth

ATDZ} AARE QIAAIIEHE712] AwdeE] B0 [T 6-113 2
o] /NNGF 5, FwdT /M 2AHF 710 5 Al 7K 99z 2
= Q=) o] F 7H19%F F(building personal capability> YE Q] H=
AFA} 2500k Sk o2 apARl 24 9 | Z3lot AlF|, Jofs
Z3517] Y8l 7= tIEAV e 22 ATE AZ(soft skill)o] ST

[O% 6-1] HEUHE| Az HHIdUTS

Building
Personal
Capability

Capability

2

Developing
Professional
Capability

. \\-\\ﬂ

ity
Y.\
g PERsoNAL CoP

Z4:  The New Talent Development Capability Model. (URL: https://www.td.org/capability-model/,
2EAMY: 2021. 11. 8)
MG 75 FYolle Z=AE 2] (project management), w2114 B
IE-8(cultural awareness and inclusion), & % t4(collaboration and
leadership), 2JAtAE{communication), T4 5 2 282 & 5{compliance

and ethical behavior), 74 A5 2 YJAFEH(emotional intelligence and

50) The New Talent Development Capability Model AF]E(https://www.td.org/capability-model/)
£ gasiol A7} 8L Aelsi
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k5 AlQfet tigtolA sW W52 AR WS 5 Q= 713]= H|Esith
(19 6-310] =9 Al A7t $45 AR tehoistd 5 115 ws7]3o]
7|25 OA 2L o T Al 71E SE(HESAIZIEH7RY, 2019 Al
A FalaE o] 81.6% BB E-SA71E B 71, 2019), Al FHAIG
+ AA B 2= ITHelSS, 2019: 10).

[33 6-2] SW ug HH| s}

AHIHCT EE SH e el 7= s ey
AT EQ0] 7|2 AQF E= 3442 o4 H b MEHo 2 M5 AT EQ| 0]
nLjEo= JHm ATEgo| EA Ligo= Aoz LR Jmsto =)
5~68HA T 2 17417 o4k 2hat 7t Clelstmo| ats Metg X

A7 FENSTEHHEA2017: 14); A9A2018: 2)014 Al&

(O3 6-3] ASKIs HA J[&9 YiiH &

HA 2 25F 718 BR= - 01F

HOHE (FDSF 1 100%) 7|&23t (224E - 09)
100 0.0
100 0.04
86:4 88.1
1.04
.................. 14
%S Y
1.8
2.0 -
204 |---m-
2.54
B U= 53 33 L E e 3 EE]

A JHEAZEH71(2019: 53)



224 Al AIH, D)3 =SAH= OfH3H Sizjo] TR

LHOAE ABAE Al ol HiEjste] 2 ICT 71e] 7127} He
SW 9 e sl SIS, Olluﬂﬂ 148 270, SW AEH,

(H 6-1) 40 R SW 20f2| A7l +33%(2018~20221)

(&9 )
+=2(A) 3a(B) SEX0|(B-A)

| 14,139 4,153 -9,986

=S 1.273 602 -671

o] 3,818 1,770 -2,048

g 9,049 1,781 -7.268

A 6,724 6,389 -335

B 1,210 1,805 595

Ca) 2,555 3,203 648

A=y 2,959 1,381 -1,578

24 17,073 14,288 -2,785

= 3,415 3,477 62

] 9,219 9,609 390

g 4,439 1,202 -3,237

24 19,847 1,120 -18,727
372:?/ 23 2977 0 2,977
4 =g 9,328 674 -8,654

g 7,542 445 -7,097

232 A

2 Lv‘i—tﬂ+7l%tﬁ+4‘§tﬂ S 49A dfsh I sk -EAD.
A7 ol=d -84 - 7A(2018: 14)
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E 6-2) Al QY 23 22Y 5%

=27t FQ U8
o (FQAA) Al o|UMEE FAE(19. 2.), =7} Al FNE A 19. 6.)
. o (B2
TR 3w umE AGg S 918 STEM 1L 73t
- Al4KI2(ZFTE 95 Al o[UAMER) B 9 Al w83y Zloj=alRl At
o (o) AN Al EAL(17. 7.), 2T X AZ(19. 1.)
o (A
FF | - SASTSSA] AR AL WA 335 i D AL ATESl G007 2%
- Al AR} QIR 52 ol sl Al E A9} Efl} 83 ASHAI+X)
- 52 9gt AT ZHE AL F oist W Ar vlsky] I AR
o (A Al ZA(19. 4.)
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dE | - ArglolEAleldA WS MAtL S ¥ dieliA] HEFHE I 9
- A8l ¥8 AsiArgs Mooc 4 ¥ HAEdE =9)
- A Hoolr] Al 52 AR AHXES B85t 5= = QRIS vliEsi= tiskAlAl ]
o (2742 Al : FH], 9%, 7H54(18. 4, AY EHHIA)
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- ZFUARH Al L] Badt ¥ w4 FF 5 AL
o (F87%) Al 8A4HK(18. 11.)
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67) Bronsoler, Doyle, & Van Reenen(2020). “The Impact of New Technology on the Healthcare
Workforce,” MIT Work of the Future Research Brief.

68) Sanger-Katz(2020). “Why 1.4 Million Health Jobs Have Been Lost During a Huge Health Crisis.” The New York
Times, May 10, 2020, B4 URL: https://www.nytimes.corry’2020/05/08/upshot/health-jobs-plummeting-virus. htrml.
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SUMMARY

In the age of AI, what kind of competencies will the

workers in the future need?

Ga-Woon Ban, Bom-I Kim, Jaewook Nahm,

Youngbin Kim, Kyetaik Oh, Hyeran Choi, Cho Eunsang

In the age of Al, what kind of competencies will the workers in the
future need? This study intends to answer this question from the
perspective of not only predicting the future, but creating the future
through policies and institutions. This is the reason why this study is
not a pure research report but a policy report.

Although this study is a policy report, due to the nature of the
research topic, it is composed of a balanced theoretical review and
concrete policy presentation. It is composed of a total of eight
chapters. Excluding the introduction and conclusion, there are three
chapters for review of existing research and theoretical discussion, and
three chapters for specific policies. In addition, in each specific policy
chapter, existing research was reviewed if it is necessary. Chapter 4
presents a theoretical discussion and a comprehensive policy direction
in consideration of the relevance to the specific policy proposals that

will follow from Chapter 5. Chapters 5 to 7 present specific policies



340 Al Alt, Dj2f L=8Xt= Of3t H0| HE?

necessary for the development and utilization of human capital in the
Al era. These chapters were chosen by limiting them to policy areas
that the Korea Research Institute for Vocational Education and
Training needs to focus, rather than encompassing all related policy
content, and at the same time, those that can contain more
future-oriented content in the wake of the new government's
inauguration. The contents of each chapter of this study are as follows.

Chapter 1 describes the necessity and purpose of the study and
introduces the structure of the study.

Chapter 2 reviews existing studies on future competencies required
by the Al era. The Al era has been mentioned in existing research,
popular writings, and the media under various names such as the 4th
industrial revolution, digital transformation, and the second machine
age. On the other hand, Al technology encompasses not only Al but
also other related technologies such as the Internet of Things, big data,
and robot technology. It is also narrowly interpreted as a machine
learning technique. In this chapter, we review existing studies from
various dimensions and suggest future competencies through them.

In Chapter 3, the -characteristics of human intelligence are
additionally reviewed to the contents of Chapter 2, and the necessary
competencies for the Al era and future work are presented. At this
time, we want to show that our future is open to both ‘positive HI-AI
relationship’ and ‘negative HI-AI relationship’. This is because the

researchers have an optimistic view that when various policies to be
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proposed later can be aligned in a way that supports a positive
relationship, it will soon become our future. In the future of
possibilities open to both utopias and dystopias, we would like to
suggest implications for the desirable institutions and policy choices of
the Republic of Korea.

Chapter 4 reviews the Korean skill system that artificial intelligence
technology will bring and presents comprehensive policy directions for
a desirable future. Through this chapter, we would like to emphasize
the need for policy prescriptions that fit the Korean context, not the
policy prescriptions of international organizations according to the
Universalist model. While many related studies have dealt with the
impact of artificial intelligence technology based on a single capitalist
model and have been engrossed in supply-oriented prescriptions, this
study depicts the situation in Korea through the skill system analysis
framework under the position that several capitalist models are
possible, so we would like to raise the question of the need for a
policy. We present the current state of Korea (i.e., low skill balance)
from the point of view of the skill system, and propose
‘capability-centered adult learning' and 'workplace innovation with
autonomy and discretion’ as future-oriented policies to overcome this.
. It is possible to check how capability and workplace innovation
policies of autonomy and discretion can cooperate to create a virtuous
cycle between supply and demand for competencies of future Korean

workers in the Al era. In short, Chapter 4 emphasizes supply and
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demand policies at the same time for future workers to develop and
utilize their competencies in the Al era, which is also a 'learning
transformation’ and a 'workplace transformation' that respond to
‘digital transformation'. Learning transformation and workplace
transformation are not dependent variables of technology, but are
explanatory variables constituting the appearance of digital
transformation.

Chapters 5 to 7 are the chapters that suggest specific policies. In the
previous chapter, we drew a picture of the future by considering
existing research reviews, deductive reasoning on human and artificial
intelligence, and policy will at the same time on the premise of the
future to be created, not the future given. It maintained the position
that it is one component of Chapters 5 to 7 do not take a passive
position about what the future will look like, but present an active
position on what the ‘desirable’ future should look like as a policy. The
specific aspects of the competency supply policy in the Al era, that is,
learning transformation, are dealt with in Chapters 5 and 6. Chapter
7 deals with the competency demand policy, namely, the change of
working methods in the Al era and workplace transformation through
workplace innovation. In order to respond to digital transformation,
when learning transformation and workplace transformation can be
simultaneously raised and implemented as a policy, the necessary and
at the same time desirable competencies for future workers in the Al

era can be properly developed and utilized. And through social and
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economic institutionalization that goes through the process of policy
or politics, we can secure room for ourselves to choose what
competencies we need in the future and what we need to cultivate and
utilize in spite of certain technological and biological limitations.
Whether or not digital transformation will become digital Taylorism is
not decided, it is what we make of it.

As a specific policy for learning transformation, Chapter 5 proposes
a policy of universal learning income to support an individual-led
learning system for the purpose of strengthening capability. The
government-supported policies for capacity building, such as
vocational education and training and lifelong learning, are specific
institutional designs to support long-term human development of
workers or citizens, not the immediate needs of employers. As a plan
for this, the idea of 'universal learning income' (tentative name) as a
new policy and improvement of the existing voucher-based education
and training system was presented. Voucher-based education and
training support has limitations in that it only supports the direct cost
of education and training, and the program is limited to formal and
non-formal education recognized by the government. To improve this,
in this study, ‘universal learning income  (tentative name) was
proposed as a new system to support individuals' participation in
education and training. Although there are still many uncertainties
about the new system proposed as participatory income, social equity

benefit, and individual activity account, it is a system to promote
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human capital investment based on individual autonomy in the age of
artificial intelligence and to strengthen individual capability, so there
is a need to explore.

Chapter 6 approaches the reinforcement of capability from the point
of view of developing soft skills and proposes a policy of education
and training methods to strengthen them using Al technology.
Capability should not be considered as the problem of a specific skill
- even if it is a general skill or a soft skill - because it is strengthened
when the overall human ability is expanded. However, even so, the
importance of soft skills, including social skills to solve problems and
learn on their own, and form good relationships with others, should
not be underestimated. This study should not emphasize only soft
skills, but at the same time take the position that there is no capability
without soft skills. In other words, it is difficult for futurists to
understand that soft skills are all necessary competencies in the Al era,
as is generally confirmed in the review of existing studies in Chapter
2. But at the same time, soft skills cannot be a sufficient condition, but
may be a necessary condition. And it is not only a matter of the
content and method of teaching and learning, but also a matter of
accumulating and utilizing competencies in the workplace.

Capability can be strengthened by not only emphasizing soft skills,
but also having a wide range of technical skills or hard skills in the
workplace. This is because when there is expertise that can be judged

by oneself by accumulating special skills in the field, soft skills can also
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be cultivated in reverse. What is the use of communication skills
without field knowledge? Also, communication skills are understood
and used in different contexts depending on one's job and
professionalism. Communication between a hairdresser and a physicist
is something completely different. Accordingly, the direction of
improvement of K-digital policy to strengthen digital skills, which is
emphasized as the most necessary technical skill in the workplace in
the Al era, is also devoted to a part of Chapter 6. Of course, this study
does not emphasize only specific digital technologies to respond to the
Al era. Rather, it emphasizes that each worker should have a high level
of professional competency as a hard skill in his/her field (see Chapter
3, Section 2).

In the Al era, in order to achieve a learning transformation that
strengthens capability through universal individual-led learning,
individuals can follow their life course—not simply the life cycle—from
the perspective of the transitional labor market. Individuals must be
able to strengthen own technical expertise. As an important part of
this technical expertise, digital skills will also play a role. At the same
time, it also supports the creation of a virtuous cycle of mutual growth
between soft skills and digital skills as future competency of workers
through changes in teaching and learning methods to improve the
quality of education and training, expansion of educational processes
and subjects, and furthermore, support for learning in the workplace.

Thus, a policy mix is needed.
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Chapter 7 provides policy proposals for specific cases and workplace
innovation to respond to changes in working methods and personnel
management in the Al era. This is a policy necessary for workplace
transformation to increase the demand for competency. Through the
workplace innovation policy in this chapter and the autonomous and
discretionary workplace innovation in Chapter 4, it is emphasized that
in order for digital transformation to achieve the desired productivity
improvement and distribution results, it is necessary to promote not
only learning transformation but also workplace transformation. The
'skill utilization system' proposed in Chapter 8 can also be interpreted
from the perspective of workplace change. Chapter 7 examines how
the development of artificial intelligence technology affects the way
humans work. We explored the possibility that the way we work can
be designed in a way that expands discretion and increases the
demand for competency and skills. To this end, we looked at how
specific human tasks are changing with the introduction of artificial
intelligence technology. Also, the characteristics of job change caused
by the introduction of artificial intelligence technology were examined.
Some features are similar to previous technological changes, but some
changes appear only in the development of artificial intelligence
technology. In order to examine how technological development is
embodied in workplace-level skill, it was analyzed from the perspective
of workplace innovation. Just as the technological development of the

past was established in various ways through interaction with humans
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in the workplace, the development of artificial intelligence technology
is also expected to appear in various ways at the workplace level. The
key part is how humans can work in the workplace as an active being
who recognizes problems on their own with the help of artificial
intelligence, contemplates reality, and finds solutions, rather than just
passive beings who carry out work orders of artificial intelligence. In
this regard, several policy alternatives have been suggested, and the
detailed contents can be referred to the main text.

Chapter 8, as a conclusion, summarizes the research results of the
previous chapter and proposes the policy alternatives of this study
comprehensively through the concept of ‘skill utilization system’. This
study has the following viewpoints: the view that the future is created
with a policy will rather than a prospect, the view that skill is a social
construct rather than something that belongs to the individual, the
view that the demand and supply of competency should be considered
both in policy, and the view that the Korean context should be
considered rather than a universalist approach. Given them, rather
than giving an immediate answer to the question of what competencies
are needed in the future in the Al era, we propose a 'skill utilization
system' for a 'desirable HI-AI relationship'. Through this, the demand
and supply of competency should be considered both in policy, and
the importance of the demand-oriented workplace transformation
presented in Chapter 8 will be further emphasized. The ‘skill

utilization system’ argues that various systems surrounding skills or
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competencies should be analyzed at the meso organizational level, not
at the micro individual level or the macro national level.

Before concluding this chapter, it seems necessary to explain more
kindly why the contents and structure of this study take this form. This
is because this approach of this study may be somewhat questionable
to readers who want to know what specific competencies are needed
and cultivated through this study. Of course, Chapter 2 of this study
has faithfully reviewed the future competencies through previous
studies, and the reader will be able to confirm various future
competencies by referring to this chapter. However, this approach to
skill or competency is, in fact, based on personalism (skill embodied
in humans), occupationalism (skill embodied in occupation, and social
construct (acquisition and utilization of skill in social, institutional, and
historical contexts). Out of these three aspects, only personalism will
be emphasized. Therefore, in the age of Al, focusing a single aspect
of personalism is not desirable to cultivate and utilize the
competencies necessary for the future to achieve the policy objective
to guarantee national productivity and worker well-being.

In particular, as can be seen in Chapter 2, most of the existing
studies emphasize soft skills as a necessary competency for the future.
For example, when the ability to work and learn on their own is
important as a competency that will be emphasized in the future, this
ability is also learned and cultivated by individuals (personalism), but

at the same time, it is through changes in the company's personnel
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management practices, work organization, and job design, that is
through occupationalism. When the emphasis on these soft skills
appears in the form of emotional work, aesthetic work, and
articulation work, there is actually a mechanism for exploitation of
labor, which is the power of labor and capital. It is also a reflection
of capital advantage in relationships (skills as a social construct). How
can the 'personality’ to put up with abusive remarks from customers
and boring things become a skill? And who are the people who say
that it is a good worker to have these ‘character competencies ?
Skills presuppose that the labor process is traditionally complex, and
based on the complexity, field workers can enjoy autonomy and
discretion because they have tacit knowledge, and that they can
receive reasonable compensation for it. However, many soft skills are
not properly compensated because they have the characteristics of
discriminatory women's labor as a legacy, and there are also
accusations that the simple and controlling characteristics of digital
Taylorism, not digital transformation, disguise as skill or competency.
As demonstrated by several economists, we will not only emphasize the
importance of non-cognitive and social competencies to labor market
performance (in this case, personalism) but rather how skills are
deployed and utilized (in this case, occupationalism), and how they are
recognized and rewarded in the labor market and society (in this case,
a social construct). This approach has been valid in the past, and we

believe it will be the same in the Al era.
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In short, this study took this structure to break away from the
personalism nature of the existing discussion of skill and competency
being interpreted too narrowly only with human capital. Moreover, as
emphasized in Chapter 3 of this study, the explanatory power and
accuracy of predicting an unexperienced future based on the past is
extremely low and dangerous. It is even more dangerous to
deterministically define the future competency required, ignore the
multidimensionality of skill and limit it to personalism, then divide it
into several competencies and approach it in a reductionist approach
to present a policy. This is because such a policy inevitably results in
concentrating the budget by defining a specific competency and
providing policy support to nurture it well. As a policy study, this study
tried to avoid such determinism and reductionism.

One more point we would like to emphasize is that technology, on
its own, never leads to increased productivity and income.
Technological innovation can achieve desired results when combined
with social and economic innovation. In digital transformation, when
the workplace is transformed and the workers' competencies necessary
for this transformed workplace are secured through the transformation
of learning, then productivity improvement occurs. Brynjolfsson and
McAfee (2014) explained this through several historical examples in
‘The Second Machine Age’. In order for technological innovation to
lead to productivity improvement, it is necessary to change the

corporate management process and organizational customs to utilize
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this new technology. Also, workers must learn and acquire the
competencies that fit this changed practice. In other words, when
digital transformation, workplace transformation, and learning
transformation become the Trinity, it is possible to achieve desired
outcomes at the level of individuals, companies, and the national
economy. Considering this aspect, the future necessary competencies
needed for Korean workers in the Al era should not be dwarfed as
providing some functional competencies - whether digital skills or soft
skills that are functionally interpreted - and to provide learning for
them. As will be explained in this chapter, this is especially true if you
imagine the process of cultivating capability for human development,
exercising autonomy and discretion at work based on this, and
imagining the process of improving one's competencies again from
this experience. Therefore, this study intends to propose a specific
policy that encompasses both aspects of competency utilization and
development, and a system for competency utilization as a synthesis.
Other policies related to human competencies in the Al era can also
be judged based on this competency utilization system.

The content of this study explained so far is ultimately the answer
of this study to what kind of competencies will be needed in the Al
era, future workers. Readers looking for a simple answer should refer
to Chapter 2. However, readers who are interested in the relationship
between human intelligence and artificial intelligence, which is

desirable from the point of view of the future to be created, should
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also thoroughly review the contents of Chapter 3. Chapter 3 will allow
readers to imagine what competencies will be needed in the future for

themselves, in addition to what our researchers suggest. No one knows
the future, and the future that artificial intelligence will bring is even

more so, so this study took this open approach. Furthermore, for
'digital  transformation-workplace

that
complementary

readers who believe
transformation’ is in a

transformation-learning

relationship, and a policy that considers supply and demand of

competency simultaneously is necessary to create the future we want,

Chapters 4 to 7 will be a reading. And for readers who are
contemplating additional policy development to prepare for digital

transformation, Chapter 8, Skill Utilization System, is also worth a

reference.
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