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ek, AIZE ZXEE|of 0fXl= ggk2 24 X229 Al 7|=0] ofmst

Q2 ChRE 4 /S Z40IX] 12|71 Al Sl 0lstod ofH3t

&7 HY U= =

30| o Q2 5t EX| & 7HA] SHOIM L0 e 7t QT
of2{gt Hedo| = =t5t1, Z22| FH[sfHel A= A= 21501 tix|7t
2 7t5d0l =2 ZB0| thgh g7S0| Hol EnEf, SXie| 4=
Yduixez S/ BaEnh O 0|fE M| 42 £ 442 7
HESE0| AtSst2 7| ti7t 7HsSiths 71Fgstof Bl A 242t el
=40| 7+S5HL, 2] 2 45| Hatst A= Al 7|sS neE o
242 Q1 0| Z(prediction)O] 0187 | ZO|Lf. 0foi| Of22 AH S| M=
HAte| Z2HE SYL 2 AFYHEL T2 ZnE 2YstE, At EX(0f
thsM= ZrafshA| =2 sets dEsttt

2) Ale| = CHA|

(1) o+ HHE

Alof| 2|5t0{ O{i sk 2| 40| CHA|Zt & 7t5d0] =2XI§ 2A5=
ALS2 U= Chael BAardE AHEICH JM, A (ex-ante) 2=
A7t CHAISE | 212 2 EM, 2 HITHE A7t CHA|SE | 022
ol EME P VHX| EFSICL M, 2R (task), 2 (occupation),
Ard(industry) 22 L0t AIZ CHH|E7| 4/ 2(E2 0122) Y7
THE|0] A=K AlLtstot, A, = e THAlo| M Al ASE X2 E A9
Cixll 7Hs-d(probability) 2= Tetstt, Hest 22 24 chiafof| w2t CHA|
7tsd Z0E Y, MY, 52 F7t T2 ghitsto] Lot Al CHA|E
0| =2X| =Xx|3t Bt

OlE =01, Al2} UXI2| ChA| o M7&{el 4722l Frey and
Osborne(2013)2| AL MK, ZX| & XZHPerception and
Manipulation), 22| X|&(Creative Intelligence), At&|& X|&(Social
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OfO|C|0{E LHAL EXlsiZ S 2ot FolH Py S THEst= sHa 2Ett
Lot 30F, 22, 3¢ S8 1etelui= 538 Z&6H0 ofls7tt o
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HZ%*EAIAE:*! O*Net) Y2 E 0]85t0{ 2 =g
2ol H|F0| YotLt LRE[E=XIE
FESi0t oS BAIZ 24 thate| Zid(occupation)& 2 10%(707H)2]
2401 CHSH A 1H1I0I% TlRtsl eF= 10._%0._f AlZ CiH| ! 7PS’SOI
=] C

OFX|2f S 2 O] A2 IE 0|85104 MH|0 | A0kt SiE '—fﬂﬂl 90%9|

Zd S0l Chs AIZS| CHA|7t S8 E Ol S6tC
0= 2/0f| 0{2] Z7H=5S SAI0f H|wdh= ARE2| 2 O*Net

LAl 2 XA el A=—ZFZEANPIAAC, The Program fo

Assessment of Adult Competencies)E 0235101 Zlgi# 2 Alof|Q]

r the International

tA7tsdE AFEt O'Netdt PIAACZHS| 2F0l= 2 X0[7F glen,
of2lf [ 1]0lIM 2 X T 2R FALIS &eld + QT

@) Ale| = CHA| =2t
AlQ| == CHA|E 10| CHSHO M-S AHZfstst ¢722l Frey and Osborne
(2013)0f| =™, 0= YXI2[2| 47%7t Alof| 2|5t09 CHA|E! 7+sA0| =2

DAY £t FHSIUCE XMAE2 Dol o] ZeE Y2 &%
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CHAIE Zdo 2 o A5HR3 2Lt 0| X| 2 AHrecreational therapists)Lt 2|2,

At2[EX|Athealthcare social workers)= 22 7|7t St AIZ CHA|IE

50| 1% 0|22 O FE[ACH

5HH Arntz et al.(2016)2 OECD 272 thAlO 2 O*NetCHAl
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2Lt Atz et al.(2016)2k= 40[5t7| OECD =7t & &4 tHatg
3270 =7+ ©H|= SCHSIID, Alol|e] CHAZ S-S AlLFEol RU01A
DE2XS2 EMS NsHA|= 4RUCE 0|52 Zutof| =™, 3274 OECD
=710l A Alof| 2|510 CHA|IE 7Hs40] 70% O]l &=l Y2
14%0]| 0|20, Al CHX|7HsA0] 50% Ol 70% ALO[Q! &

Z| A2 oF 32%0] O|2Ct. w2t 0|52 o= Ait=Frey
Osborne(2013)2tArntz et al.(2016)2] 7ol Qx|5t1

Nedelkoska and Quintini2018)2 Ats3to| 82 ZE EEXWIHI
SYUH MEE|X|= oM, = XMsH0[Lt 7| X0l YR E Q5t
X

— Lo—
S UL MH| A (RH- HYEHY

I'||'

2
riu
o TIF

§2

fnroQ
1 ook
Elomjo

=

H, 2T

bl |1°
A
0
[
J
I
Ev
A

0 n
rz
5%

(=]
[X|2 MEX E2HO|LL ISUKS Q5ts AE2 2 ges
2 [ 3]0f| XAH=SHEHEO| =2 MY 20719t &
o

=]
2070E =ele 4 N!Ef NS g ’%'%10“ dets =L

M r

adversely
U o 7=
A 2o U882 HAAA LSAE L3S OF7|JICHH Al

G '3 -r|°“‘*0|3f1 "X*ﬁfmﬁf.

10
d
0
Io
z
D
Q.
o)
-
(@]
()
2
[
Q
p»)
o
9]
c.
p»)
[=s
=
~
(@]
—
&)
rr F
=)
=

o mo
1o
o\l ng

=1
o ChE 46l Sl vl Hgiz! OfFl0] 252 4 Sicte
se3t7| BHCh CHREO] 2otofM HESe| S5200] LS
a50| M2 714 EYoz oIEt M2 AR
o
=

EE5t7| UHZO0|Ct, [atA CHCk=e] 1S

— = = =
specific skil) 2} CHE ZYOME AHEE 4= U= LRI 7|=(general

x|
skil) &5 F7IAIZ 4 ICtn i,

IS X5t ngAIEL| M5} 1



3. Ale} st=29o| Xtz

12

3) Alet HetXMol s
M 71z SIRO0|, staXel FHM Al 7|22 2510 =27t
z 85| E21, R ZAARS0
AEo|ct. 2 WRIX| B0 M(Manyika, 2017)= |X|&0[1
=1t Bfe QIX] 7|=2 Al off 25101 CHA|=|7| EX(2H SAlo]
Xl PAYS

l=2t ArelH, ZE% A 7|s, afet 7|snt 2 E

o T oz
=
o m

morr X

-
oM
e
il
2 -
=2
fim}
ro
re
-
rir

o N

o
fob

2Rl
Rl
o
lo

W 2

HJEHlJ
W

Hu

po Mo 2 o
e
Ral [¢]
o\
i
A
e
e
o

M U2 ZAS0| CHA|=|ZKIBE SA0f| 22X Hato]| 2
e Z40|Ct SW AIX|L|O], Bl 7HEAL S IT
00~5,0002t7H, 7tAb AMH|A 20F= 5,000~9,0007H,
,000~1<4 3,0002H7H, AH|-4Z-0Ss 20 &=
240l A 3% 6,5002H702| LRI2|[7H 20| ZHEE A0[2t o F3IRICE.
CESH 2018 MIAIGHZE HM = Al AlCHe| Of2h IXHOA| @+&|l=
A ‘7|&1 2=l s3(Technology-related skills)' 2t ‘H|QIX| X
-cognitive soft skills)’0[2t11 O &5tRACt R M= 7|=ut

{0l AR AL, AlAR 24 T2 &5, Z2 08y

N
ra
H

ne e =
>
R

=)

rx

18

W

N

ro

(no

[0
S

oo
rn
or
_|I'LI

=)
2iLt oj2f3t 7|2 S at oLz}

1243 RS HIQIX|E 52 5t o

>
o N
>
=2
flmi
ro
P»T
|'l'|-|
|_|-|
N
Hl
oot
o
i

oz
ox
i
oz
i
0z
i}

N
rlo

AN
U ox
5 ¢

for
ro
= N A
M oor ko
_o'l_l
il
o
o
>
Hu
4>
x6)
N
mur
<2
e
ikl
M
|0
m
rr
i
o

T

=

Ao oL

N o™
Ao

on A

5 o

o 0

r>_4 1o

N

or

o

=)

oy

P

"

rr

1AW

BT =]

=

Hl

ook

mn

rr

N

|0

U

-
m
L
o

1. 32 axtz|el $g

—

=3[0 M= =10z 2016'H 7|F 10,0008 631712
20| == 20] 0= HAA M 7+ =2 =X[0|CHRob, 2018).

L5 2010 O[2HE AL MZY MM 71 =2 ER 2EE
HOIFUY=|(FR, 2018), 2016 7|1E202 M HZ 28 =UE9

BHI7} e 412 wICt 20171 3 of Aol] 2% Wule wat
294,000CHS REH A FITHEIS 7IZ5I9ACH J0f i3 Al

20K 72 TN 201641 71F 739 2|2 XY 2E AE M
HE £70 OFC 31Xt QIBX|S % ICT 7|20] #HE 1 2xYZo|

AYEHM Mb[A 2R A2 AL YME 20iF2 ALt

Meriata S xS O|L|ME|E o]fH 0]z 03



MB|A 229 tEACl o 2= 2l 2H| 7|52 "2 71”2432 ATM
OlC}. 7|A3= 2014H2E AX510] Ofid =2 GEMIE 20| A2
ATMEZ ol dX|= O H|SS 0|2 Ut sie 2RSS St 27|
HH0| M olz1gt Relets YR Vst A2 HRlLHE=ZH|,
2018). 2 OfjA |2 [E 5]0f| Z[2 2|4 FSYUHMS0| =et MH|A 229

HEO| LIZE|0f ATt

2. Al2| ZXt2| CiA| =2t

A7t gt=o| Xt2|of HotetEe| thHE2HE HX|o) ChsiM= /ol
AHHE YHE U2 M08t ZutE X|LIC) [F 6]of 2f YWHE mE
OECD =714 xt=st I Ext g ¥ S7H240] Fa|=|0] ULCE AIE
=01, Arntz et al.(2016)2| YW 20| =M S22 4 OECD 27t&
AlZ CHA|E 20| =2 LXI2|2] H|FO0| 6% = 7t W2 =271 & StLtol|
£3ILt, Nedelkoska and Quintini(2018)2| Zutof 28 OECD =7+ &
S Ml flads X|H/ctn 2 nE|1 QICk

2L HRTIO| AR ZE ZAMS(2015)2F H7L2(2018)7 QlCt &
17 2= Frey and Obsborne(2013)0| =Xt CHx
SSE0| UK, FLH = A1} 0§E5H= L0l A
L EAA EARL 0| HHESH Y
"H1ME Frey and Obsborne(2013)7F =
E7{=(U.S. Bureau of Labor Statistics)2|
E7(Occupational Employment Statistics)
H XAl 2t ofjElsts WS &

rol

om
a
o

i
Jot
Hn
mjo
]
0o
ree
0

r

0.

Rall
ie)
i
HT
ro
o
o 0N
=

ot of
H
TH>
A
HT
2
T
H‘
Ofn
=
0z
re
fob
0

St

L
ox
ron
0
=
i
(1]
mjo

Ol=
Xtz et 21 E5E
Fx5l0] 22|Lzte|
. 0|2} Ct= A

4

Jal
o
>

b
Ol o olo
J
I

=
i
S

il

N
(@]
—
N
ol
_o'h
£Q
ful

<

H
10
2
_‘>|_|
o
(1]
mjo
Hl
é
EH
A
il
1%
18
Jn
N
I
|0
Hu

N
Y
ron 40
o X
°
rlo
M
ox
r

™o
rion

> MU
ro
Hi
EH
Eh—
il
1%
s
Jn
o
T
X
ol
rir
OII
i3
mjo
Rt
oo
ol
30
il

N
i
H
mufn

]
i
2
x

N

>

™

HT

Hu
o

(o]l

2

0 oy

oot

>

HT

el
il
o
rr
rot
Hi
EH
HA
bal
1%
HI
= N

Hr -

Al
B ox K oHo
o
2
Oph
— W
Q
=
10
x

ufn
hT
o
M
=l
H
o i
Ofn
>
oz
10

40 Y
o
sl
I

W H
>
oA
2_,_

rlo o

Ral

o

fo

T Jor
=)
i

HE 14 o

> b
=2

oM Mo
>_
_>'|_
10
o
40
rlo
Pl
o
b
fo
oo
fujo
HT
=
rr
P
|0
Hu
-
m
s
[

o
1o
ua
L)
oy
Y
40
~
e
&)
ro
Opt
N
N
w
A
1o
=
AL
Jn
N
HA
mjo
IR
oo
=.°£
pal
o
ton

SES MU, TA L2129 43%7t AtSst el of Letotn

QIS RISt D8AIZe| s} 13



BRACH XtSSH 20| 2 sl 1070 2t 22l 1070 Zd = &
HMAISIRA=E, CHE Litet Bl=sHA| CH|2HE0| 2 2R &5t=
HYSS F= R TEIL R 2HH SAAF R Ao 2 LIEHRTE Of2h
(£ 710l BMIZ(2015)2F A7R(2018)2] Z2tE &7H M AISHICE

T BE Y2 AP et 'TMEIN | XS &E0| W2 A2
HISIRE N2F HelE 24t dUR(2018)2] 42, ‘HE7H K 2
SAR Q| 5k 2R AR SR, HX|, 1A= R T SAKFS
&2 XSk &HE0| 10| 72 =2 S EQItt HasIIct Eet S
AH|A ZHOfR, E20FAE, QB 2Ol S 2 20| 22tels S8 Lol
Ste AYSE ArS3t 20| =2 EF0 ZEIUS et OfL[2t 2EMIAL
B|AAL MIFAIRE 22 TEEE XtS3t 10| =2 A= LIEtRTt
greol], AISXISol 23l tiHIE7| &= 2gezE B, g, A7 S
o3 OAAS0|L XX 50| 271E= 2Y0| &3 £ 217 20t
FARS 2fole = ACE O SOIMZ FAL QAL WS 2 M2
AL S 7|t | A7 S0l K2 ASssE vtsdE BTt

T O7E SeEEE, ASetE Vtsdol =2 HE2 FR EY &
fof 2150[2ks SES 21 At AMS(2015)2 052 82 1], ¥E,
o|z 59| U= MH|A 2Fo| UXI2| 7} ot 22X} CHAIE 7Hs4 0l
S2 g ot=2 o et YEof OX|H, I & BHOiES H|E Eet
=0t D=0t =2 A3 &S Eoltta siMSHRICt

LIOF7t ZHR(018)= 25 +FLE Xt&3t &5 245U,
N HIS0| 7ty =2 72 EET 45 $£0] 100~2002H,
200~3002Ha Q! F Atz B|S0| 22

A5
= 47%ACt. L2t TR F AR B

60%7t A% 100~3002Hd 27t =
mf QAZ K|S0 2fst AtEste| 2 S4k50 0]x|= Jgo| 2 Aol2tn
= == UCL 0l Xts3te| YI&0| Matd, MASE0l| 7t& 3ctn 2nst
Arntz et al.(2016)Z+ Xt0|E H0f F5¢& TtslrCt.

F7IE FUel =2 NG HIgs DS mf, hEXNQl X1PY 20tz
el 2 20| X133t /edo] =2 A2 LIEWRICH [3# 710 =™

o
°
HI2(2015)0) 2 SAIMHIA BRIZIS 74%, PY 2 moj HiE/2

= i

ne

i

go X oo 12 oM

Meriata S xS O|L|ME|E o]fH 0]z 03



J

ol

1

o
ol
o+
XM
<1
ol
K
7ol
ol

i

Ciel
B4EOR A3 ZR|E o 6%0] ZEiCt. O]

0] 3.8%YS dore m of

2018 3L A

—

—

+7EOZ &2 4 L) S5 A2

ol
Hd

o
e

tAL,

S

Z 0|

X|Qfo0| Atolstof et AAXE7}
|0l 0{{ 28 Z4=LCHGathmann and Schoénberg,

Ol ”OICt =Xt

=

=

Q]
t7] Tof| 0]Zl(job-to-job transition)S 7Hs5H|

FXI2F AIZ CHA|

cfjoil 0124 =Z0] ok
1Y 71

=
F

°

—

CixlE G2t AIMCHO| =S+L7t

MHF st
2006). [2tA 0

EEYLE R
O[F0{X{0f

i

021

o

[

el o=

o

olAl=,

2
—

IEAMIE], 2018). CHEX o2 0|2

x
Al HZ7F, ATAF S H[O[E afefXt

<

| (National
of t|o|H
. HCHICT QIxfet

t

+

]

=

i CH

[¢]
2 YHSI| ICT MZ7t

, 74|71

I.

o
=

EMI=

SKIER

L

| =2 Cff

]
—

St

sto

SolIA

C0&f 2t

o

—

2220184 48, Al 7|

=

Hajxoz n|2e| K48t o
ol

Academies Press)

CRERE

2

3
31

4

7|

t

0]

K

ol
I

7|

CllolEf

| -

[

t

£S5t 2017 HEE Al

°

uin}
[

SHA|

=

Al
=

4
1o

o
od
@
ok
ol

| olxher

==
=L

(™)

15

UM fmis)
H =

T[=1

o O

|4l
4
[t 2t Tt 71x]

F

2 OF% HIAIZ|X]

_I |_17(

s

9

b, 7HE

xt



]

0

-

=] N
o

KO

D0 CEtmS K| GIAE|0] AR = EA|

Ct. &=,

ot
LS

HE[0f AKX =

=

l(pipeline)0|

d&[= mo|=Zafel

F

(o]
o

110

oK

1o

Tor
oln

ATEQ 0] gt
Cto HE5|7 QlCh,

5171 el S8

Hoi| ChH|
=7|20] HEstH o

H

<]
PN

51X

2
S

E

i

{[e]
Ho

il
Jl

.
(W)

rHo
&l
ol
ol

oK

7SI

=
o
ERE0

A2 2009E 7|F 13H0M 2018 7|&E 106H2E 3|

SHAH
=1

t

A
1o

=)
=

ol
25

o
2 22

S

FOFL|2} K}

[u]
[

HtO|Ct. O]=

0| 7%=

7540 =2 = SXHlAI= Alo

HMut @M™Moz nafx[ofof & iAol

2|0

|3 2o=RH

5

30| 2

Yt S0

e

= KIH0] UK

HH M| =[O ZETE

=
=

Ch= &AZH QUCE. DIAIE0lE

D)y
5

1o

&30 HROM ®S

5| 2|, 2015).

7o|'

|o|of FHMIEH|. #7F 2R, 1, pp. 49-54.

-

__o._
[}
g
Ul

}£41, HRD @17(7

[4RF

_;F_
), 17(2), pp. 267-298.

&3, 05§, £[718(2015), 0|

45}t T

e

(2015), 7| TR0 ME =SAIY ¢

dMZ

Policy Study, 23, pp. 1-88.

A O|L|ME|E O|#T|0|H 03

Tl
I3xls

16



r

I42(2017), "4/ S ZHst, BAAL

EI

=
8%, 0

Hl(2008), Ut PSR 20t £, =SFA=H, 31(1), 59-108.

J0

E4(2017), TH| 4xt LA ED 02w ] MY, WS, =R UIINLE.

Ho

0
ofm

BT
8D A

ZIEHE(2018), 3l FR=2| 4%t LAY ChS ALY FHM S8, siel ICT

gn»

)

0
0

Acemoglu, D. and Autor, D.H.(2011), Skills, tasks and technologies: implications for
employment and earnings. In: Handbook of Labor Economics, vol. 4B, pp. 1043-1171.

Arntz, M., Gregory, M. and Zierahn U.(2016), The risk of automation for jobs in OECD
countries. OECD.

Autor, D.H., Levy and F., Murnane, R.J.(20083), The skill content of recent technological
change: an empirical exploration. The Quarterly Journal of Economics, vol.118, No.4, pp.
1279-1333.

Bughin, J., Hazan, E., Lund, S., Dahlstrom, P., Wiesinger, A. and Subramaniam, A.(2018),
Skill shift automation and the future of the workforce. McKinsey Global Institute.

Gathmann, C. and Schénberg, U.(2006), How general is specific human capital?, IZA
Discussion Paper No.2485.

David H.(2013), The “task approach” to labor markets: an overview(No.w18711). National
Bureau of Economic Research

David, H.(2015), Why are there still so many jobs? The history and future of workplace
automation. Journal of Economic Perspectives, vo.29, No.3, pp. 3-30.

Frey, C.B. and Osborne, M.(2013), The future of employment : how susceptible are jobs to
computerisation? Technological forecasting and social change, vol.114, pp. 254-280.

Manyika, J.(2017), A future that works: automation, employment, and productivity,
McKinsey Global Institute.

Nedelkoska, L. and Quintini, G.(2018), Automation, skills use and training, OECD Social,
Employment and Migration Working Papers, No.202.

OECD(2018), Transformative technologies and jobs of the future, Background report for
the Canadian G7 Innovation Ministers’ Meeting.

Rob Smith, "South Korea has the highest density of robot workers in the world”,
https://www.weforum.org/agenda/2018/04/countries-with-most-robot-workers-per-
human/, 2018.04.18.

World Economic Forum (2016A), Annual report 2015-2016.
World Economic Forum (2016B), The future of jobs report. 2016.
World Economic Forum (2018), The future of jobs report 2018.

IFR, “Robot density rises globally”, 2018.02.07, https://ifr.org/ifr-press-releases/news/
robot-density-rises-globally/

OFA[OLERI=, “R2QIFZ, O{C|7HX| gtLt?”, 2018.09.25,
http://www.asiatime.co.kr/news/articleView.html|?idxno=198916

MU, “EXMAZ FH L. ROIFE7| Bof7L 2812 FRACH, 2018.07.20, http://
biz.chosun.com/site/data/html_dir/2018/07/20/2018072000309.html

2N, "I iR = &Y UHE = 4, Zod BESICHH... MS AFEHIEE, o4
H|gt”, 2019.01.29, http://news.chosun.com/site/data/ntmi_dir/2019/01/29/20190129001
52.html?foclid=IwAR12sa6RFX5ePCrrxzxk-UY3pMDAQQMFUyGOvXpRVVIXnjVV8jYbxZrZ

rVE/

SH2AR|, “AlIZS2% ATM T 2EAM 11% &£01... “= 37| §l=4|™, 2018.05.09,
http://news.hankyung.com/article/20180509467 46/

S5t ngAFe| st 17



FHl

Computerisation O*NET Variable = O*NET Description PIAAC Variable PIAAC Description
bottleneck
Perception and Finger Dexterity The ability to make precisely Fingers How often- using skill or

Manipulation coordinated movements of the accuracy with your hands or
fingers of one or both hands to grasp, fingers?
manipulate, or assemble very small
objects.

Manual Dexterity ~ The ability to quickly move your hand,
your hand together with your arm, or
your two hands to grasp, manipulate,
or assemble objects.

Cramped Work How often does this job require

Space, Awkward  working in cramped work spaces

Positions that requires getting into awkward
positions?

Creative Originality The ability to come up with unusual Problem-solving  How often- relatively simple

Intelligence or clever ideas about a given topic or ~ simple problems that take no more
situation, or to develop creative ways than 5 minutes to find a good
to solve a problem. solution?

Fine Arts Knowledge of theory and techniques ~ Problem-solving ~ Problem solving- complex
required to compose, produce, and complex problems that take at least
perform works of music, dance, visual 30 minutes thinking time to
arts, drama, and sculpture. find a good solution?

Social Intelligence  Social Being aware of others’ reactions and  Teaching How often- instructing,

Perceptiveness understanding why they react as they training or teaching people,
do. individually or in groups?

Negotiation Bringing others together and trying to  Advise How often- advising people?
reconcile differences.

Persuasion Persuading others to change their Plan for others How often- planning the

minds or behavior.

activities of others?

Communication

How often- sharing work-
related information with co-
workers?

Assisting and
Caring for Others

Providing personal assistance, medical
attention, emotional support, or other
personal care to others such as
coworkers, customers, or patients.

Negotiable How often- negotiating with
people either inside or outside
your firm or organization?

Influence How often- persuading or
influencing people?

Sell How often- selling a product

or selling a service?

[# 1] O*NET variables corresponding to identified engineering bottlenecks

Z=X: Frey and Osborne(2017), Table 1., Ndelkoska and Quintini(2018), Table 4.2.

18

Meriata S xS O|L|ME|E o]fH 0]z 03



29l AsstaE =Y
5+2{109] 1 0.0028 Recreational Therapists
2 0.0030 First-Line Supervisors of Mechanics, Installers, and Repairers
3 0.0030 Emergency Management Directors
4 0.0031 Mental Health and Substance Abuse Social Workers
5 0.0033 Audiologists
6 0.0035 Occupational Therapists
7 0.0035 Orthotists and Prosthetists
8 0.0035 Healthcare Social Workers
9 0.0036 Oral and Maxillofacial Surgeons
10 0.0036 First-Line Supervisors of Fire Fighting and Prevention Workers
2109 691 0.99 Data Entry Keyers
692 0.99 Library Technicians
693 0.99 New Accounts Clerks
694 0.99 Photographic Process Workers and Processing Machine Operators
695 0.99 Tax Preparers
696 0.99 Cargo and Freight Agents
697 0.99 Watch Repairers
698 0.99 Insurance Underwriters
699 0.99 Mathematical Technicians
700 0.99 Sewers, Hand
701 0.99 Title Examiners, Abstractors, and Searchers
702 0.99 Telemarketers

(2 2] 0|= HYE AtS3 & =2

£X{: Appendix table in Frey and Osborne (2013)

19



Industry Probability
Agriculture, hunting 0.57
Postal and courier activities 0.56
Manufacture of wearing apparel 0.56
Fishing and aquaculture 0.55
Food and beverage service activities 0.55
Manufacture of food products 0.54
Manufacture of wood 0.54
Land transport and transport via pipelines 0.54
Other mining and quarrying 0.54
Waste collection, treatment 0.53
Manufacture of textiles 0.53
Printing and reproduction of recorded media 0.58
Services to buildings and landscape 0.53
Manufacture of tobacco products 0.52
Manufacture of fabricated metal products 0.52
Manufacture of paper 0.52
Manufacture of other non-metallic mineral products 0.52
Manufacture of electrical equipment 0.51
Manufacture of motor vehicles, trailers and semi-trailers 0.51
Forestry and logging 0.51
Architectural and engineering, technical testing 0.43
Employment activities 0.43
Real estate 0.43
Extraction of crude petroleum and natural gas 0.43
Residential care 0.43
Human health 0.42
Telecommunications 0.42
Advertising and market research 0.42
Air transport 0.42
Mining support service activities 0.42
Public administration and defense, social security 0.42
Travel agency, tour operators 0.41
Computer programming, consultancy 0.41
Legal and accounting 0.41
Social work without accommodation 0.40
Programming and broadcasting activities 0.40
Information service activities 0.40
Remediation, other waste management 0.38
Head offices, management consultancy 0.34
Education 0.33
[Z 3] M He XtS3t eE

Z: Nedelkoska and Quintini (2018), p.52, OECD, figure 4.4

=
M MRS (SIC Rev 4, 2-digit.
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Rank Today, 2018 Trending, 2022 Declining, 2022
1 Analytical thinking and innovation Analytical thinking and innovation Manual dexterity, endurance and
precision
2 Complex problem-solving Active learning and learning Memory, verbal, auditory and spatial
strategies abilities
3 Critical thinking and analysis Creativity, originality and initiative Management of financial, material
resources
4 Active learning and learning Technology design and programming Technology installation and
strategies maintenance
5 Creativity, originality and initiative Critical thinking and analysis Reading, writing, math and active
listening
6 Attention to detail, trustworthiness Complex problem-solving Management of personnel
7 Emotional intelligence Leadership and social influence Quality control and safety awareness
8 Reasoning, problem-solving and Emotional intelligence Coordination and time management
ideation
9 Leadership and social influence Reasoning, problem-solving and Visual, auditory and speech abilities
ideation
10 Coordination and time management ~ Systems analysis and evaluation Technology use, monitoring and

control

[E 4] =SAIROM Q5= 7|4 201832t 20221 H|m
Z£X: World Economic Forum (2018), The future of jobs report 2018, p.12, table 4
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Arntz et al (2016)

Nedelkoska and Quintini(2018)

Share of people Mean Median Mean Median
at high risk
Austria 12% 43% 44% 47% 48%
Belgium 7% 38% 35% 48% 49%
Canada 9% 39% 37% 46% 46%
Czech Republic 10% 44% 48% 45% 45%
Denmark 9% 38% 34% 48% 49%
Estonia 6% 36% 32% 45% 44%
Finland 7% 35% 31% 46% 47%
France 9% 38% 36% 43% 41%
Germany 12% 43% 44% 49% 51%
Ireland 8% 36% 32% 52% 54%
Italy 10% 43% 44% 46% 45%
Japan 7% 37% 35% 49% 52%
Korea 6% 35% 32% 51% 53%
Netherlands 10% 40% 39% 46% 47%
Norway 10% 37% 34% 45% 44%
Poland 7% 40% 40% 41% 40%
Russian Federation 2% 29% 26% 50% 52%
Slovak Republic 11% 44% 48% 47% 49%
Spain 12% 38% 35% 57% 62%
Sweden 7% 36% 33% 51% 54%
United Kingdom 10% 39% 37% 44% 43%
United States 9% 38% 35% 43% 41%

[E 6] OECD =7t2| At=3t

=
=

ZEX: Atz et al (2016), p.33, table 4; Nedelkoska and Quintini(2018), p.46, table 4.5
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