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Annual installations of industrial robots at year-end
worldwide by industries 2016-2018
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Robot density in the manufacturing industry 2018

Average Europe 114
Average Americal 23
Average Asia; "

Average workd: 99

shalbad ped
araca

Sweden
France
7

=
L)

e [ s il P

Rap. of Kotea
G
O

7|l Hz=BH=H| JetE FiE 7ol g 4= AZS LI,

MH|AE 22 AIZ S0M MEMH|A 2R HE 20k= =7, QIE, %°*, =% S0l AU 53| =
7 2R T 2R SHCZ MR AIF0| FdEn e, IT,

St AT

MEMH|A 222| Zofol2 2018 9229 =0(|Af 2019 1262 &, 2022'H0l= 380U=EE 45% B7t
A2 O|ZEL|Ch EHOHF BE5F 20181 278FCHOIIA 2019 368FCH, 202210 = 1242 CHE 41% H
Stst Aoz oS gLt

g

F2IHE HARREOR JME[E 7HH/7HOIE MH|A 229| AR 2018 HOfU2 37HEZ 2019
H 4628, 2022E0E 115U EE 35% S7tE Ao Z Ho|0q, ZojEk £5 2018 1,6302HCHO)|
M 2022 6,1102tCH2 40% S7tE ZI22 of| S| Q&LICE

=22 2X 41 7S 0|1 = Z7k= D=L HZ8 2R2 Jel 0I=0M HEE e, Nz
A= U MzYel R4z Qe e, RECZ FEHO0| HoZtELICE J5L #2225,

22X Q24 2X, A2FR S MH|A 2R0|M= 0|=0] T 7|a7H 2t &8st

).

53




e Yeosijae
v N M) Future Consensus Institute

Service robots for professional use. Main Applications
Estimated values 2017** and 2018, forecast 2019° and 2020*-2022"
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Service robots for personal/domestic use.
Unit sales 2017** and 2018, forecast 2019* and 2020*-2022°
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Collaborative and traditional industrial robots

m Traditional Industrial Robots

m Collaborative Robots
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2017

‘000 units

Source Intemational Federation of Robolics
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O*NET variables that serve as indicators of bottlenecks to computerisation

Computerisation

ONET Variable ONET Description
bottleneck
Perception and Finger The ability to make precisely coordinated movements of the fingers of one or both
Manipulation Dexterity hands to grasp, manipulate, or assemble very small objects.
Manual The ability to quickly move your hand, your hand together with your arm, or your
Dexterity two hands to grasp, manipulate, or assemble objects.
Cramped Work Space, How often does this job require working in cramped work spaces that requires
Awkward Positions getting into awkward positions?
Creative L The ability to come up with unusual or clever ideas about a given topic or situation,
Originality

Intelligence or to develop creative ways to solve a problem.

Knowledge of theory and techniques required to compose, produce, and perform

Fine Arts works of music, dance, visual arts, drama, and sculpture.
Isrfn)tceilalilgence IS’:rCci:)tiveness Being aware of others’ reactions and understanding why they react as they do.
Negotiation Bringing others together and trying to reconcile differences.
Persuasion Persuading others to change their minds or behavior.
Assisting and Caring for Providing personal assistance, medical attention, emotional support, or other

Others personal care to others such as coworkers, customers, or patients.




e Yeosijae
v N M) Future Consensus Institute

£ YHSID, 1221= 99% 7ts2| gt EfR, 1599= 57% 7Hsd2l Al 2FAL, 30791= 5% 7ts
ge| az=Cixto|H SILICE

&2
=
[

g, CHE 2ol MY EMELIC MEfXls ERf2|7E AX| 2L 2Rah 2HHE MZ2 EAE|E 4o

’

O
Ct. 2=, S0iXl= EAf2|2t deEl= EAE7E 4iEl= 20| 7ks

I

o
o
o
iL)
rir
A
og
2
=
o

How Robot Change the Worldr 9.6, Ouford Eeconsenics) b e

I Lol
r— 'I I "1
TR Ee——

# The nise of the robots will boost productivity
and economic

#11 will mad 100, o P craation of naw jobs in
ity indusines, in @ process of ‘meathe
destruction”

® Bt eisting Business models scross many
Bpcions will D Banicussly desrupted. And bens of
millions of existing jobs will be lost, with
human workers daplaced by rbots at an
increasing rabe i robots become steadily mone
wptistcaied. THE WDHLD

URI2| T BAIS Eh mRRIO| URRISE] AIRHE ZQILICE PE{Els HE ASYTEPt MKl
HRILICH Of21 O|R0I LHOIZ S2 2RS ALB3Hs SATHZRAIS
S5 T El= XSEHLYAIL MTAfE] S S5 NRIXIE Kis|

o 2Q3iCh= o0|oMULICt O LIOPEME 71245 Hde L1 AELICE

Rl
ro
OH
Rl
or
>

QSX|S| thEFAL S Bt HOl HER 2 2|2 I MM ‘EEAMES| HHof
tiE0[H 2 FEet AtSsh AlA— "E'XFEIE ozl QIZHo] OfEH Aot E & ASX
z M= LofLtn o, 7| ete] EAt2| MM || =St

SAL BAAL SEAHL, 7[R, HHEMTL

0 M

[
r

-
Il
>
185
rlo
R 11
N
! H 12
ofn ok
1o Ky

=
=
N
-
gy

HI o>

1=
M 2 o2 rlo
=
|
$0

10

10
=]
A
20
oln
H’]

>
rr
re
ol
>
Rl
o
N
op
oz olr
mjo

A
el
=2
=Iol=l
o
w
=2
HU
bt}
rlo
lo
>
1T
fim
r>=
I
0 r
=
N =
2
111
113
-
[m
4>
>
=2
0x
e
30 o
k=l

o
Ir
bl

|0

HU

e

183

o

(o]]

X

ur

i

N
og
rlo
o
)
o
=
El
_tlo
10I
L"i
|0
Hu
a
I
1]

q7} FAISHE YR M BB HEY J|2AS ZAQILICH A9 018, AST E0], 42l i
(18~64H)) S=0IALt 7| 2AS(DIZ0| 2 100] 1t 2000220 XIZH 7

=
|E SAZ2OH HRES

74



e Yeosijae
v N M) Future Consensus Institute

CHAISHAHE ARJILICE 712452 9, FHLICE EIZIE0)|AM Y H3i0] 21 F0|1, 0|=0|M T =53t 2
HIE siad etz &S| HZEE|0f 2tELICH DtAs YA 57} OtL|et, BotEX] S35 23l =
U= A Tetol2t= A XAte] 2FiLTt,

Ol 2RO| AE2Y0| HE+E 3?2l 22 Relets M22 22X Td5H & 2L

[o][]

5. Op=2[5t0

UCZ =7t A 2R 7|=0| BHESHA 2= AlCh7t S ZAYLICH 22 OfL2F FH7HRI Q1Zte] 4
oM 222 XIALAEA 2] ZA| & 2 LI Af2] W 2 Hebot Loe AL(Ct 0] Chst os|7H 2

S
|
QLI
M= 2XRE EHA, MY HEo20 HIst Qlon, Ate| £ EXE siZ5| 2t Yetez
EXS |95I24= FH|= Of%| OJH|gL(C

ojof stiel F2 =7t=nt 2 =E 7|
SLICh 2|20 EM M RUChs AS PF0 F0{0F LTt

Chas| AIR| ZTI01A| TS Wote U0l Eutsiick JwCtof TR 9l
Mgl E EOIA 2] JH ©19l, Baks| F20| of
(]

=
SiLCh J2j0 2R A2 717 fIEh Set 2=t =7t

rc
qr fr
Hr
T
=
1l
>
u
_O'I_l
kl

HEX xH2| 2 J8I0| ZHS0{X0f gLt HS 2| R&D 1t

S
BM5l0] 28 MEHLAS MIsof fHL|CH DKLU = 2Ly
0] o

A 292 iﬂ M3, DARPA°I % Qol 1 1A S
22 MRS 2|EE 4= e Aint 2 7#22] 7|¥E0| & siFCHH CHsal= 22 AS|E First MoverZ
M At2|0H & 4 QU2 ALt O 2 7|chaiELIch




e Yeosijae
v N M) Future Consensus Institute

MRS, SHRERMATIZR, SIRERAARS|(2018). EXAIAMEN FALETAN

MAAE(2019), M3t X 58 2EX7|2A2

AN, HEA 7|20 |0 @ Xt A FECtE FXA T WSE, 2020.35

ABB, Economic Justification for Industrial Robotic Systems(2007).

Alison Sander and Meldon Wolfgang(2014), Boston Consulting Group article, ‘The Rise of Robotics’
By Hal Sirkin, Michael Zinser, and Justin Rose(2015), How Robots Will Redefine Competitiveness, BCG
Carl Benedikt Frey and Michael A. Osborne(2013), THE FUTURE OF EMPLOYMENT: HOW

European Commission(2013), ‘Cognitive Systems and Robotics’ 23Xtz PPT 3page

Economics and Statistics Administration analysis of data from Bureau of Labor

G.-Z. Yang, B. J. Nelson, R. R. Murphy, H. Choset, H. Christensen, S. H. Collins, P. Dario, K. Goldberg, K. Ikuta, N.
Jacobstein, D. Kragic, R. H. Taylor, M. McNutt, Combating COVID-19—The role of robotics in managing public health and
infectious diseases. Sci. Robot. 5, eabb5589 (2020)

International Federation of Robotics, World Robotics: Industrial

International Federation of Robotics(2019). World Robotics 2019

International Federation of Robotics(2014). World Robotics 2014

KUKA EH|0|X|(https://www.kuka.com/ko-kr/)

Oxford Economics(2019), How Robot Change the World

Robots: expert interviews; BCG analysis

Robotics: Industrial Robots: expert interviews; BCG analysis

Statistics, International Labor Comparisons program and National Bureau of Statistics of China
SUSCEPTIBLE ARE JOBS TO COMPUTERISATION? 31page

Universal Robots EH|0|X|(https://www.universal-robots.com/ko/)

U.S. Bureau of Labor Statistics; International Federation of Robotics, World

76










