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Abstract

Automation and In—work Poverty: A Comparative
Study on OECD countries

Project Head: Shin, Young—Kyu

This study aims to answer what are the association between
automation and in-work poverty and whether factors related to
workers” bargaining power play the role of moderator between
those variables in a comparative perspective. To achieve the
objectives, this study sets up hypotheses related to the research
questions by reviewing the literature of how automation influ-
ences employment structures and earnings. The hypotheses are
as follows:

- Automation is likely to increase the incidence of in-work

poverty by expanding precarious employment.

- Factors related to workers’ bargaining power are unlikely
to alleviate the impact of automation on the incidence of
in-work poverty because they are mainly concerned with
insiders rather than outsiders in the labor market.

To test the hypotheses above, we analyze micro-data sets
provided by Luxembourg Income Study and various kinds of
macro-data sets including “Installations and Operational Stock
for Industrial Robots Data” collected by International

Federation of Robotics.

Co-Researchers: Kum, Hyunsub - Kim, Yeseul-Kim, Hyeon-kyeong
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The findings demonstrate that automation and in-work pov-
erty have a significantly positive association. In contrast, it has
been found that the interactions between automation and vari-
ables to indicate workers’ bargaining power do not have sig-
nificance or rather amplify the impact of automation on the in-
cidence of in-work poverty. Thus, the results support our
hypotheses.

Considering the findings, to prevent automation from raising
in-work poverty risk, welfare states are recommended to regard
automation as a new external shock to the existing labor mar-
ket and welfare systems and expand policies and programs to

enhance vulnerable workers' employability and job stability.

Keyword : In-work poverty, automation, robotics, Luxembourg Income Study,
OECD countries
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7ML, AAYT, LEESTHA 5o 23S 5o 571 Al &
ZHx 2l ZjolE AYSitKBrady ], 2010; Brady <, 2013;
Crettaz, 2011; 2015; Lohmann, 2009). o]*¥ t}Fst Q9150 EA4
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de A E SMMFITE B BoFe A EREL it
(Acemoglu & Autor, 2011; Autor ], 2003; Goos 2], 2014). g4H4]
O 2 AUda LAY Fibo] ZEHIE S = o]ofXlth= 7|E A+ A3
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o ESE, AT A5 AT S E = Aol = A ol
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T 118 QA o] W A5 IAEE WolEo|of sk o] Wot
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AR 4R AEste] Frrt ohE W st AHEst fFo] L2
Hlat Ao ojw et IS WA =AE HASHILAL St

=






AtEs

Mztst= KOREA INSTITUTE FOR HEALTH AND SOCIAL AFFAIRS)

MEE

H2dH

O|2H g8






A% o= Hi

X

HhE =822 0iE H 53

il

-

A 71747 ARt M2 H(poverty line)o] §1229] 7

Z = A ATk AR o] et HIatA T R}ojA]

o g AAH Aolgh= HTE AT Crettaz, 2013), °]EA 414
% 2l

o A7 FEI1 P Hze] Bk 27 71 vl

)
o
Fo
o
18
i
o
ol,
E

o

o

N

FAAET7Hlow- or middle-income country)?] B34S E4]5l=
Ao = Ao HIZAS o2 vido] x| = A7t WA,
OECDY #-HAsHEuropean Union) 3]Y=+S tjAloz g i Eo
A2t FHHIA= Ay §lEAS E8st= Ao] Aol
World Bank7} A3 A4 vIA2 20174 7|15 19 1999 2.15%F

A AL A4 7|t 24 AP =7 E 51, Al
U 24 2o ot 1 7|Eo] @A 7| & gtk 7 E fEel W
A= FHALESY 50% & Ath4 vlzAdo R h8sint T8y &

o
R =
gagol FAHOT NETHL FAL5 60% = 2FAEA olF



16 Xtssfet Z28IZo ZA0 25t HlwHT: OECD 3|A=S FHOR

52 o] 713g v o g Wz ¥eS 445k Aol T
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A= 7hed AFAA = AlQsta 3-8 AT YO ' St
B gt ole B veolA JF PR 45 njofo] RAZSHAL
A2 et GRS A5 HolE 7 5E o] QA 932 Aol 7]Q1%k |t

w]ojof gt} Hallerod 9J(2015)= Z&HILo] A] o]
715t AQo] 7|7t d Adedat 22 AF Folof o8 ZR=EE 45

E A7E SR =234 E A Luxembourg Income Study)9] T}o]
IZHolElE &8oto] LERIEE BASIER FAX 0 R i HolH
7t Aok AR} HolA 222 7EE FYsfiof gttt SARE

A4E5ATF HolH = $ES I7IERE SR HlolEE 27gske] vl
75 Hle|HAIES F55t=t w7ttt Alsshs HlolE 9] K of &

o7} Qo] EAIZolg Y @ ol S HeE &8 5 = =719
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A2 o] Mg &85t 2AFAIF 71E22 A-8H(employed) A E Ol
A

TERIFO] 2AH Hol= w7ty A7) et HEH of7|A=
YA w|=2] A& A E A} S

FHATY Holof m2m, TZHIILS AL 7|E Axo 670Y ol4F
B3 AHloll = 18~64A419] Abgto] &3t 7o) #53t 7 RAS
(equivalised disposable income)°] |3 =719 #5535} 7HHEAS
Z39 60% IRl AEE 2fv|ettk(Penia-Casas 2, 2019).

g vl=olA S5 e 2ERIEY FY= vle AHHEIE Fok=
HlatAd gy o= w5 A=2 =0 e JoE A6t =&
T Ak s ARERE did 7 R oE RleAS It
202149 7], 121 7159] RiEAS 12,880€d, 3% 7159 R4S
21,9602 A "l k=5EASQ US Bureau of Labor
Statistics(2021)= SERIE HE&S ST of 14dof] 275 o4 118 4
Blof A= Al t o & Sttt wEbA wlmoflA] =R o A
of 275 ol & AdHloll U= ARRe] &3 7Y ASo] AR
et g Az HItA mEkel A= o 4~ Utk
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H 2-2) 0= 22812 30| (2008-2019)
(2] A )

g 2008 2009 2010 2011 2012 2013
AA 2R 5 147,838| 147,902| 146,859 147,475 148,735 149,483
SEHEL R 8,883 10,391 10,512 10,382 10,612 10,450
LERIEE 6.0% 7.0% 7.2% 7.0% 7.1% 7.0%
s 2014 2015 2016 2017 2018 2019
AA 224 150,319 152,230| 153,364| 154,762 156,454| 157,769
SEYL 5 9,487 8,560 7,572 6,946 6,964 6,318
SEYZE 6.3% 5.6% 4.9% 4.5% 4.5% 4.0%

Z+=: US Bureau of Labor Statistics(2021)

S-Euete] A9, SR go] FAH o R YA HHE A= FAL
S E AR AT A(2018)7F Q1S 7o R AR HAA HlIEES
SOl ZERIELE Fol5 Yo E & 4= qltt. S vkt AR H
&2 20129 5E 2018E7HA] 11.4~12.6% AtololA |-A|=| 1L Qo]
TEHIZE0] & 3} glo] HI3t 508 fAHIL s AR AF

% 9l

e

B 2-3) Q2L HYAL glE2E

20174 | 20184
4/427) | 1/427

12.6% 12.5% 11.8% 11.6% 11.4% 12.5% 11.8%
A7 S HEAAS|ATA(2018) 20189 HIEEA AR

20124 20134 20144 20154 20164
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ettt AXAA A Hgols FHSBAHGDD), 1919 5 HSHAHGDP
per Capita), 947t A’ E(economic growth rate), AAE, AtY
H2E HF 5o] = x93t AxF B 23S wE de2
523 7RIE, IAYE, 1-&ESHA|(employment protection
legislation), B HFE, TTFE, AT, Ad 34, 7IS=
AT A7 Fo, oFFHESAHA, WEFH 52 &
=7F @99 QIFehd oo 2P wHE
A

Lohmann(2009)2 F2} 37| Ab= W AAR} Bl & A+8H4 ¥
3
ke nx]= ol telA WH4E 1EE 4 9t lLohmann and Crettaz,

Lohmann(2009)2 #-89] 207 =715 tiAtC.2 =7} 5 H4E0]
T A5 old I A ZEXIE Y FEI A5 o|Hof WE v 7
4 gio] o FFZ PIA=AE BATH. AXNNGA HeEs AYE
I A E, A= AeEe A9Fo]Y A5HAE, 7SS et A
H| 20 et 33 A& R, 7S fItt @5 Fofol digt 55 Al
2 A w4 FFE(bargaining centralization)”} 4] 2 §of E3HE]
AL, FHO}F oA A= A AGA BIEo] IS HEE ROl
o} 20059 % European Union Statistics on Income and Living
Conditions (EU-SILC)2] 7RI &<} Hlo]E 2t OECD ¥ Eurostat®] =
7} % dlol"E 2dgsto] tgEA(multilevel analysis)2 AAIRE ]
Aol Aol WaH, e 4, AeA] ¥y ke 2 dARAH HS

Erto] &5 ol A A Z2HIEe] FES YEe JoE YERD,
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20089 229 8971 A7l A%

A #9] ofsh= 7Q19] AAA FHL R o]ojAl=
oF

Aol S2UE WY HsHS O

o= T

oJ51] 014

H2Z 012N vE 27

% wisp} g of o
o 27hEz vmatEA Ax
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& HojET) o

owr =
b 2RAE B AL

3o
o

oﬂ.-?J
2 rr

BAVIFECIU AAET 22 AABA W H13E 24 Atold]
ot WAV TAHA Y= ol =9 AMtRARE BigeR
3t SRR 2 5517] vhiolet o] A Awte
(# 2-4) L 87Vt UE 22812 Y9 AAZN & H=H Hae
o1 HAIZH| 4 HEH s
- AUFolo A=UAS
o SEe g @E 9 A
Lohmann(2009) | ~ o5 o Folof thigt A& P2
A IYE - gEY 99 nExdt

g

Brady £(2010)

BAEE
AAE
AzxA F2 1§ HF

- BEXY 7RIS
- FZHRE 78 "=
- 18HSHA|

- 43 453

- BAFo] B4

Crettaz(2011)

- AAYF =
- 18 2A% AR
- AEe g @F
- 3T 2% A

BAALE -L5xE E
Brady 9](2013) 1919 GDP - TERE Fo &&

AJE - Aggo =

AJE W}

GDP 3}

1°1DP GDP bﬂs‘%

Crettaz(2015)

A9 15 0 s
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HIBE SAIH0| 2t Xt52te| e
1. XSE0 YR2|0) OjRl=

A5t 71e9] gAto = Qs AR et E4do] of¥ A W=
A5 Ashs ASHd A2 =¥ "1F4 7Is WoKSkill-Biased
Technical Change; SBTC) 7Hdo|t}. o] 7Hd2 dAte+= }cEX}.J =

ol met e 5 AL, esAte A 9 pEH HE &

L& 85cks 59 JFE FUsHA X5t 159 =5Ae ;q——a—ﬁ

AR A2 7leS ¥ 2 &89 o Stk AAIE v e

t}. ol2I]t A A < ]

=ole 7led gz 2 1t

¥ A= 18T 7S E85te] BAE =Y 4 v £

2hA o] 7Hdol W= IR of thet AFEste] JF A AT &

Tote AR kol wet 2 A AYshe Aot (Sebastian and

Biagi, 2018).
< WY 7l
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x;

7P 19804d ] ml=ro] dAtE|et de A=
Z] . O1F vl=9] g bE "}‘34‘—01]/\194 LS
| HAIE Sl ol2et jHAIE S5 9
3t 7HE WRAA A71E 7ol BE HEFH
714 wW3KRoutine-Biased Technical Change; RBTC) 7}do|ch
(Sebastian and Biagi, 2018). ©] 7ML = 5X}9] &£ 7} ofd A F
o] EXo] 4L ukxc}t = Ax}E]o] gt 7|& Hslo] gk =}
9] =7} ofd ks ATE sh= A9 E40 W =tk Ao
ok A% " 7)& W 7HES o] 24 02 WHAIXI Autor 2](2003)

(BT X
o



2% ol2X HiE 29

= A% E40] H3H(routine)RUA E+= H"§ P& (non-routine)RAA]
3831 A AR (cognitive) Z1F-AA] Tt A& (manual) JFAXE
71208 RS AYHo|1 SAH AF, ‘APHo|1 AAHS
5, B A ol IXAR] AR, HAFFHo|aL SAHQ AR 5 2

HhERo 2 Autor 21(2003)=
A =AY A5k 7H

=
A4 A5 AREE AREAsE waw Il

(H 2-5) Autor 2(2013)0| M= =R =2

g4y A2 HIEX =2
BEYH, Ao HR
7V £4/8%
(Forming/testing hypothesis)
A BE oy At
(Record-keeping) (Medical diagnosis)
ISP
oA] A&k HEA 2
(Calculation) (Legal writing)
HHEAQl A AfE]A S/
(Repetitive customer service) (Persuading/selling)
715t e
(Managing others)




ey x2 HIYHN %2
AFEY st A st B4
I3F (Substantial substitution) (Strong complementarities)
SAH A7
A B B 73H] AE|A
oA (Picking or sorting) (Janitorial services)
SFEAQl 29 Eg 24
(Repetitive assembly) (Truck driving)
A E= AdEAo] gt
AFE st oA Akl 713
I (Substantial substitution) (Limited opportunites for
substitution or complementarity)

A& Autor 2J(2013; p. 1286)

T W2 A7 A9 WA 7)s ¥l M-S dAY a3 A
2A4517] ftt &4 & &8ttt A d=se deold IRt 9
d SHoA SRR Aokl sh LA 9 A LA 7T St
< A= Auiett. ARk om giEe] AFA7t 49 B Ve
HSkE Qs YA F=3tE o]ofith= ZAE AAISkL STt

Goos and Manning(2007)> =04l 1970dtH SHHEE 1990d
SHE Atolofl A A Uwe] A ATolA ALE H|Fo] soiual A=
= HolFomH &9 w4 7|& ¥l /MR 4 WY 7|s Wt
7Hdol IR FFIHE TS # ditital FR 959 New
Earnings Survey2} Labor Force Survey9] H|o|E]& &-8-5lo] H|AHF
-1A1& (nonroutine cognitive) A5, ¥ F-4< 2 (nonroutine in-
teractive) A5, A@-AXA(routine cognitive) AF, FF-SAZ
(routine manual) %, A P-SA & (nonroutine manual) A5 5
O 7HA] 799 Aol e 18 R HeE 4% o] A+t M
B-AAA & BHF-G2 A AR A= SISAAIRE A A
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79| AL gol EULL HoiZ,

Autor Q(ZOOG)% 198 ‘ril.:’—Ei 259 &S vl= Aol A TS
F=3}F Aol A HFA 7 Wgt /MR A9 o AUe= HolFe
ATt} v]=9] Current Population Survey©l X34 A+ Hlo|HE
2498 o] Q7= 19904H) Sof Wkele] BE W T 52 ol
Tt HEA AP AFH0E AStH & 97 A
7t ol WAl 1dEH AdE dAE = Eold Aol o] dit=
AFES Ao g Q] o]F ZHA &8 & U= 1A= HIAHF -
A4 A7 e v, ASH0 2 AT A sigstd 83
2 /g7 o] 7ot AF= HFE 7= WAE AT s gt g A9
= AU QA== HAEF-A4 AF= AFEY 9FE AHE L

3

!

g W= A0 = UEth

Goos 2(2014)= 1670 48 =7 AHEIE o= BsHEAF4
(Routine Task Intensity; RTI) AEE &85l 22| F=35}F A
BA5HE 1993ERE 2010897H4] 179 59t European Union
Labour Force Surveys 53 3% A EZo} W7|o wutg, Hgh
T, IgA, 59, I8, ofdsiE, ojgEof, EAIRES, UEHE, &
29o], Z=25Z, AH_Ql, A4, = 5 16712 nlo|AZH|olHE
EATE o] A= UHEet SAREIE AL’ HE ITtolA IR
I3t Aol YHES AFH o= HojEr E3L o] A= o|#gh
F=37t RTIVF 2 SUHLARE] 27 Solm 224 At =4

=2
F2 71 Wl 7Hdo] AR = Qe E B

i

-

ANy 9] (2017) A3 UFA 7le Hote] oA -evet A4
5

date da B B o] AT TRAAAR
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=g g8oto] AFE RTIE SHHL, 20009 1I-&FHEI=A
HXAF ARE v FdAE AdE 2FHoRE Host T
20009, 20054, 201099] QIFFHZIZAL Ho[HE HIFORE AF
A4S AASHT. o] A9 B4 Axk= 20009014 20109 Ate]

3 A
AwEAGANA BRH R FRAR L} FANRL S HolET &
3, RTI A 37} 2 Aol 24e] 18 F27t 68 3457 7
A8He Ao® Uehde mebA of qlo] e S teel % 59

o
T4 714 W} PR AgEe Ade FRet BRETE B 5

o)

Fernandez-Mac 1 as and Hurley(2017)2] A= S A-50=
e UE ZIE HoEt 1995¥~20079d0] &= European
Labour Force Survey H°|E & &-835t] 5§ 2370=& 4% o] A
T2 ARl e 118 ATt AFskE dAEERE ofy gt 1= 9] Q1|
T8I S-S 35t YA AN = AT HolEt B3 o4
o] ARl 71& WA wE 18 A4 FFol 23] A= HE 2
Az F9 1A 71 T 7Hdo] dAHE] F=3E Al A7 L
a= TRt HIE o] A7 AF HIFH 7e WS} 7S AA|SHA]
%= TAE AASHAIT, 71 EH o= Qs YA Rt MEbHo g

R

Ith= AL AEsle) Z2HlEo] IAE dAfshs o 18

rl

2. XSzt Y=ol 0ixls g

oA A2 AT B YAl vl
e fARE Z3RE BolFAR AFEsbL gl vl
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ARt A2 Ao Tt ohE 232 Hojeth &, 43 HEE e
A3l Qlsf 2HE3t 71e = thiAlE 1ol & A9 da A5EC] &
o] BHE/go] E3t A Y9] A7 A EET F52 HofF= AL} ol
ot QS S o= WHSHA| Esh= A7 AR

Autor and Dorn(2013) Census Integrated Public Use Micro
Samples Hl°]E]2} American Community Survey H|°|EE &-&-3}o]
19804, 19904, 20001, 200549 W=9] A =5A WokE 4T
q. o] ¥t A A= vHEA ) =2 Ao H|Fo] & -EA

oA B & 729 FE7]|E EYo] o] FoIR o B2H A& rEA]

HIA BE 183 149 =5Ake] f-do] o S71skaL, o9 A=
& Fol A4 dAE 9 deEtt ¥ At AL Ao E HolE
th &, A3t 1 FEE ofYg a7 oA T dE3kE A
U= 7H 2 A A 5h= A& AlAIshe Aol

Mishel 2](2013)2] A<= vl A E v o= AFs3tof TE It
gl =3 Aol A= BRole I vH=AE BT Current
Population Survey HI°o|EHE &EA3F o] A= Autor and
Dorn(2013)9] 43= 24 1980 tHFE 2000 tH7HA] AH|A
29| 1 R S7F STt "EA] oRkal, AR|A dAHE 9 FEe}
dFol AAE A7 AR GASH] gL HoEth dEFe=
Mishel £J(2013)= Ars3te] w2 A= #3b7 e £ 2354
FE= Rt 2AE 2 o floBE AP HgE 7]s Wl WRol
A= == Agstrlol= AT ekl =3I

Naticchioni 2l(2014)= 1995WH-H 200797HA] 4-H9] A5 2
£ #4510 da =3 Aol HHEEAE AT R AET o},
710, diup=, AHQl, WfE, TIgA U, ojgEol, EHE, A9

=

A

v}

o
v

o)

]
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4, ¥ 5 74 1271=2] AHE 248 o] A= AR ©ollA 128
T YFo] HlE E4517] Y8l World Input-Output Database@}t
Capital, Labour, Energy, Materials and Service H|°|E]&, 7iQ] &
HollAel A= WHIE EA5H] 5 European Community
Household Panel ¥ European Union Statistics on Income and
Living Conditions H|°|E|& &-&3tt}. o] A42e] &4 Aylof| m=H,
AH ERloflA AESAE =Y A7t A da3tels I3 v
A5k, a9 dF3lols FFE HAA 2= HolEt. 3L il
R0l A A=) F=3F dAdo] ERIFHARE, ojAHo] 7l& =Y FH=E
It LA A= = skl 71Q1%te 2= TEEA| 2=
Parolin(2021)Z A@Ao] A 4= A= A4S A dAL}
T A=V S5 5 S-S HojEth 1983WRE 2017d71A| 9
Current Population Survey (CPS) - Merged Outgoing Rotation
Group Earnings H|°|EE& &-&sto] v|=2] AHJE A3 o] d4=
A52ke] fl9lo] & A9 dFo] HAadhe olf= ksA £4o] oF

%71 ol 7Tt ol #4429 A= Parolin(2021)2 M

Jﬂ:

Z AP ERT 1YE0] B2 RTIS 2% 499 47 442
AR B4 TS AN ATHOE o] AT AE3l] njE
Qo) Wishs 1o5A0] Arje 241 Bo) Bebd 4 98-S Mozt

3. xpSsfet 22MIzO| B

£ 7 53 9 2eue] e 71E BA] he-g o 1
Bojol 2N BAS 23y, oY S AFHOE B

]
7| 91t 7Hd g Ak
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A s dael vlAl= e AT A 23=0] ARl w
ot A2 HE AYE HolFe F2 1ok Asste] gH4to] A o
At 2 G = ojojXith= HAIE 4Rtetst )= ofHr. o] H2 A
3Pt Ade S RELEA L2V VRS =Y Aolgke Al
= ol"A T} E3h AdE A EES 2ERIES FA] o
Z(Hallervd 2], 2015; Maitre 2], 2018) Y& SHoA A&3t L2
gl WS STHIXIT AL SheH Apsate] gHito] A& dxtE| o 9
= AG0| st Xtk 2A7F a5ttt SHARE S ATts AsH
A& Ao Ygo] X&H o stERithe Z2AE WHsHA] XSt
1, Parolin(2021) A3t WE A= 45E Hes A e
A 8ol et gEbd = S-S HojEnt mEb AdE 5 #H

A Asotet 2RI BAE A= o Fh
Hh 2REsket dAtel ] BAIE BAT A tiRE2 At v
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A& AElA RS B2 I&7At] AHFeE o
(Hdusermann 9], 2016; Oesch, 2013: Schwander and
Hiusermann, 2013), AIZHA| &2 ¥H]E°] EO9H(Horemans and
Marx, 2013) @AIgE AFAAHY] Hl&o] =th=(Jansen, 2019) Z°|t},
ojZgt SO & QI A5 AH|A FE FAR= A9 fldo] A4
Tk ER 257170y AFG AR A= Qs AYPEYe Ko s T
= A4 F50 o8 A= Bt B, AtA EAket Hlwsh
2A4eAY 7|3= HtH(Horemans and Marx, 2013: Schulze
Buschoff and Protsch, 2008). ZJ=|stH, zpa-35to] 7118 1L A
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o] Fae AH|A BE2 Asd A E
54 BlEE 9 S7HA)7]= Aol
AL dsts H S 5235 EAE A
AR AEF0] 7oA =RIES A U7 =sE
Zrojo] 7]Q15k= 497t B Wtk AE HojF7] wfjFoltt. Hallero
(2015)9] A+2} Hick and Lanau(2018)9] A4+
A7+2] 11-8(non-standard employment)°]
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A% WEAE (insiders)2] 0]9]g Hoke ¢ 2 FgHth= FE 1

23fjoF 3t} oA =St 7;ixi TR I ZRPA/o] oFs =FA
& [T} FEo] vt AtEolA F2 TSk ol -L—E%A]Zo]—

QFEAZ(outsiders)olgt = AFRA Q] IHiloly B ooA HiA =
o] QItHEbbinghaus, 2007; Hiusermann, 2012). Parolin(ZOZl)
o] A+E w2 =52 7IIEC] A5t Y st vAlE 3=
35t S HojFe A9 ol2et Bt ksEgo] AFsdlof
g 1§ S45 Pols7ld 7Fse<s Eojsth. ol2qt A+ 23
= esARA R =sAte] WA H2 AEE Qs dAEE dA 2

Hol ofd ApEdloe Bt IAEE FAD AFREEY] ol
St7] 8l A-sshe Ads tHAl RH ERIAAZT. 99t 22 Ui
Tol e 5AEL] WA T A=Y 8052 Asdtet &
2L Afolof A 2 AWM (moderating variable)2419] I 514 &

Aolek 7Hdo] 47 4 ek,

¢

“‘“’H?
mSErEruo lf_.é
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M 2tst = KOREA INSTITUTE FOR HEALTH AND SOCIAL AFFAIRS]
ALEE







2 A= =7 e &4 HpQd ARsEket 7Rl o Ml J'
Hlat Afo| o] AE A% weba] =R M= 711 9] mio]
ARFolHE, Asst Hee =7F 52 WAz olHE ol8st T
=9 4 Ak 2R ¥g 155 AoiAe SAREIAASAHA
%’5}% ufolazelolEl/l BT, AED W TS FAE 2
243 3](International  Federation of Robotics)7} Al&-dh=
“Installations and Operational Stock for Industrial Robots Data”
7t &&Hh olQ]o w7} 20 SARSE 55t 8= OECD
Statistics7} Al &dl= kst At 77 8=}

1. SARE3453+ 0[0|32G|0|E

A4S 9ol BAREIALEATT AFoHs HolHAE 71ed]
Wave 8(2010¥) ~ Wave 11(20189)9] 187 OECD 3]g=9] 7174
£ tlolHAES} ARl HolHAES 27t 52704 E-85t9itt. 7HAE
HolHAEE 7E 7Ht9] Bl o715 gRIsH] flsf A=, o] &
Mg B 7 Rl Wgrt U%Oiﬁt} o|F 7HAE HlolH A EL}

%7]101 oA A-gto=N
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WA OECD 3= Aoz

EAgdoZ Agstct (E 3-1)2 =71, A=z &85 Eﬂolﬁ
HES] B29 Hojzt} 187] &7t 7Fed] 471 Wave RFo] sdsl=
HelHAES AlEshe w7k vt =2, ==29°], %iHHth K

%5 57 Whech eAEelol A, QR B, G, 294
9] B, 27§ Waveo] s g5t tlolE A ERE -8 4= Uit
(H 3-1) 240 M8 SEMRE2IAEAT HOHME S5
HO|E Az
Us =7t Wave 8 | Wave 9 | Wave 10 | Wave 11
(2010) (2013) (2016) (2018)
1 Austria O O
2 Belgium ) 0 2017
3 Canada 2011 @) @) O
4 Czech Rep ) @)
5 Denmark O 0] 0]
6 Finland O @) @)
7 France O O )
8 Germany O (@) (@) (@)
9 Italy O 2014 @)
10 Japan O O
11 Norway O O O 2019
12 Poland @) @)
13 Slovakia O @) @) O
14 South Korea 2014 0]
15 Spain (@] O O
16 Switzerland @) O
17 United Kingdom O ) ) O
18 United States (@] O




H 3-2) =/I-¢k HOHMESE H=

s =7t il B & [HS =7t A =
1 Austria 2016 5,683 | 27 Ttaly 2016 5,158
2 Austria 2018 5,486 | 28 Japan 2010 3,892
3 Belgium 2013 5,438 29 Japan 2013 2,762
4 Belgium 2016 5,426 30 Norway 2010 233,250
5 Belgium 2017 5,320 31 Norway 2013 221,972
6 Canada 2011 28,844 32 Norway 2016 221,972
7 Canada 2013 25,878 | 33 Norway 2019 235,130
8 Canada 2016 28,564 | 34 Poland 2016 40,530
9 Canada 2018 43,500 35 Poland 2018 38,398
10 Czech Rep 2013 7,533 | 36 Slovakia 2010 6,775
11 Czech Rep 2016 8,041 37 Slovakia 2013 6,694
12 Denmark 2010 83,083 38 Slovakia 2016 6,917
13 Denmark 2013 82,343 | 39 Slovakia 2018 6,304
14 Denmark 2016 79,216 | 40 Korea 2014 13,808
15 Finland 2010 9,877 41 Korea 2016 11,916
16 Finland 2013 11,5711 42 Spain 2010 12,370
17 Finland 2016 10,466 | 43 Spain 2013 10,790
18 France 2010 48,910 | 44 Spain 2016 12,927
19 France 2013 44,497 45  Switzerland 2016 9,222
20 France 2016 44,869| 46  Switzerland 2018 7,913
21 Germany 2010 17,501 | 47 UK 2010 23,650
22 Germany 2013 17,728 | 48 UK 2013 19,052
23 Germany 2016 18,348 | 49 UK 2016 18,216
24 Germany 2018 17,580 | 50 UK 2018 17,591
25 Italy 2010 6,828 51 us 2016 79,994
26 Italy 2014 6,102 52 US 2018 78,163
A 2,013,998
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Zjolg ek, Wn, WA=, 2glo] 5 B4y o 2RUTE
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247} 4.79%% 5.8% = F9 F7HERTE B SEolglth 20164 71E @
T 2EWELLS 8.8%E et vE JEELE Y1, g5 Y
BT %R sE0 2 2T,
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rlr

# 4-1) =718 228Eg O 22 g)

H5 27} e dzHzg
1 Austria 2018 8.4%
2 Belgium 2017 6.1%
3 Canada 2018 10.4%
4 Czech Rep 2016 4.7%
5 Denmark 2016 3.9%
6 Finland 2016 3.9%
7 France 2016 8.4%
8 Germany 2018 9.5%
9 Italy 2016 11.0%
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10 Japan 2013 10.5%
11 Norway 2019 5.0%
12 Poland 2018 9.0%
13 Slovakia 2018 5.8%
14 South Korea 2016 8.8%
15 Spain 2016 14.3%
16 Switzerland 2018 8.2%
17 United Kingdom 2018 7.0%
18 United States 2018 13.2%
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(B 4-2) 220120| tfet OERY 2XAY 3724 2T MY XS3 +F)

2zum 23 A 23 B 23 C
A  HEQX A HERX A  HEQRL
A 2 ¥
a9 -0004 (0.003) -0.004 (0.003 -0.004 (0.003)
oAl 009  (0.068) 0.095  (0.068) 0.09  (0.069)
HHAY/BEY  -0.964* (0.070)  -0.963™* (0.070)  -0.966™* (0.071)
s SFE
SAL oA ref. ref. ref.
TES/ARST 29 0.618** (0.064) 0.620*** (0.063) 0.618*** (0.064)
3k &2 ot 1.237% (0.167) 1.242* (0.167) 1.238* (0.170)
A A &
0 ref. ref. ref.
1 0.293**(0.063) 0.295° (0.063) 0.291** (0.064)
2 0.574*(0.128) 0.577** (0.128) 0.569** (0.130)
R o
AsSAA A1) 0.058™ (0.019) 0.092** (0.021) 0.069* (0.019)
7150 izt AlslRlE i -0.177* (0.031)
Aro] A 93 A=
1. 9% 9= ref.
2. Aes B9 7R 9% -0.072  (0.06)
3. AleE B3 A4 9F -0.253** (0.091)
4. A GARE 3o -0.376*** (0.099)
5. SR w9 AR -0.316* (0.108)
Ago] A5HAE 0.001 (0.003) -0.005 (0.003)
-8R SHAHE) -0.364** (0.048)  -0.224** (0.061)
T-81 SHA|(AF) 0.027 (0.057) 0.055  (0.053)
BAVFIE -0.008 (0.019 -0.018 (0.014
A 28 1Y 0.007* (0.002) 0.005"* (0.001)
L5238 7RIE -0.012* (0.003)  -0.005* (0.002)
hdr I 4 52 52 49
HE 5 1,873,016 1,873,016 1,645,696

*X0.05; **/X0.01; ***/X0.001
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2 zAloz

4-3) Z22HI1Z0| gt CIERS ZX|AE SR ZIjAY BE2Y K58 +5)
2zuim =) o8 E 93 F
A  BERX A EBERXL A  BERXL
7 2 @5
18 -0.006 (0.004) -0.006 (0.004) -0.006 (0.004)
o4 0.096 (0.081) 0.096 (0.081) 0.097 (0.083)
HIQXY/TEY  -1.018**(0.070) -1.018"(0.070) -1.022**(0.071)
e FE
SA} o4 ref. ref. ref.
yssw/AdsE 29 0.615(0.070)  0.616™*(0.070)  0.616™**(0.072)
Fohw &) olsk  1.242*(0.193)  1.241"*(0.193)  1.237**(0.197)
B A
0 ref. ref. ref.
1 0.307*(0.077)  0.307***(0.077)  0.303**(0.078)
2 0.614**(0.158)  0.615™*(0.157)  0.608*"*(0.160)
7t & Ee
A=H1AA) -0.521* (0.262)  0.074 (0.290)  1.042** (0.324)
A53HLY) -0.042  (0.022) -0.040 (0.057) -0.140***(0.030)
ASHAZRY)  0.017* (0.006)  0.023***(0.006) -0.004 (0.009)
ASSHAM]) 0.876  (0.577) -1.439 (0.989) 1.257 (0.645)
AEsHAEAY) 0961  (4.691)  1.596 (2.906) -0.511 (2.500)
AsHAEH71€D) -0.162  (0.083) -0.402** (0.132) 0.317 (0.165)
71E0] it AlBjRIE T -0.401***(0.100)
X%H,] 1:]—;4]_]]_@ Oﬂcg: ;QE
IF 9= ref.
2 A=E & nga A 0.119  (0.065)
3. Aes 53 984 9% 0.177 (0.219)
4 IR AR o -0.230 (0.157)
5. Sl B9 AN -0.238  (0.143)
Adgo] A5TAE: 0.005 (0.008) -0.024**(0.006)
-8R SHA|(H=) -0.305** (0.097) -0.231**(0.064)
T-8HSHA(AIE) -0.136  (0.082) 0.028 (0.066)
BAVFLE -0.007 (0.020) -0.012 (0.013)
HAwd 2g HY 0.010™* (0.002)  0.006**(0.001)
523t TIiE -0.014**(0.004) -0.013***(0.003)
AT I8 5 44 44 41
HE S 1,556,158 1,556,158 1,328,838

*X0.05; **/X0.01; ***/X0.001
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60 Xtsstet 2EBIEol BA0| 25t HlW AT OECD 3=S F4o=2

A4 24T Jee dFeo] vl W 932 A5 DR LA
ATE AR E Ao UeREAR, 1 Qo= §oldo] BAHA okt

Z 71ES 5 ABAE FRe B4 wAY i A w2 W4Eo]
AFsoket Z2HIE Ao TA O FFg MAA ZAHIL = 4 At

(B 4-4) 2201201 Ofgh Mx| LY AS3F 20 M B0 §EXEEINT)

=29 23 H
A= HELX A= HELX

()

=28

Tk

=7t &
AsSHAA A 0.025 (0.044) 0.016 (0.039)
AEstx 715 gt AAE 2 0.030 (0.025)
Asshx AT 8 H9 0.002 (0.001)
71=o] gt A& R -0.229 *** (0.050) -0.172 ** (0.033)
;HH,,] l:‘r;q]—rkl 01001:?_;}
1.9% 9= ref. ref.
2AEE B9 A 9% -0.129 (0.086) -0.139 (0.092)
3AEES 53 J84 9F  -0.240 ™ (0.084) -0.159 (0.093)
4R GARR Fo]  -0.471 ¥ (0.126) -0.450 ** (0.109)
saAlEA W9 AA - -0.398 ** (0.126) -0.392 " (0.121)
AAFo] £EH&  -0.007 *  (0.003) -0.004 (0.002)
TEHSHACIFZ)  -0.216 ™ (0.065) -0.266 *** (0.065)
TEESHA(ALE)  0.073 (0.066) 0.136 (0.086)
BARZE  -0.016 (0.015) -0.016 (0.014)
SAw 28w 0.005*  (0.002) 0.000 (0.004)
523 7118 -0.003 (0.003) -0.002 (0.003)
27H-AE % 5 49 49
TR 1,645,696 1,645,696

*P(O 05; **/X0.01; ***/X0.001
% }Ql 2 WY 23 71E mgut ofu] gl Kol7} glol TAEHA .

'6
o

'6
il




HA% sHAZM At 61

(B 4-5) Z=20120| et TA| A ASst sE0 M He2] HSXZEIH2)
2 | 29 J
el

A= HEEQX A= HEEQX}

=7t & W
AESHEA A)  0.028 (0.046) 0.065 **  (0.023)
A5 x 523 7199 0.003 (0.003)
Asstx R A FFE

A 1. 9% = ref.
AEex2AEE SR A IF 0.069 *  (0.034)
AEex3AEE B A IF -0.039 (0.028)

Ao x4 AR AR 0.586 (0.369)
AREhx 5. A A -] AA 1.660 ** (0.438)

7FEo] Higt ARRIAE FE -0.171 *** (0.034) -0.214 ** (0.041)
5] g ¥
1.9% g ref. ref.
2AES 53 2784 9% -0.051 (0.066) -0.221 0.116)
3AEE B3 J84 9% -0.201 *  (0.093) -0.040 0.127)
LAY FARE Fo -0.338 **  (0.110) -1.551*%  (0.775)
s 89 AN -0.272 % (0.121) -3.366 *** (0.868)
AYgo] £5HAE  -0.007 (0.004) -0.009 (0.005)
TERESHA(EFE)  -0.230 ** (0.061) -0.234 ** (0.067)
PEHSHA(AL])  0.073 (0.059) 0.133 (0.069)
BAE  -0.021 0.014) -0.014 (0.015)
AR HE Ee 0.005*  (0.002) 0.003 *  (0.002)
52 7I4E -0.010 (0.006) 0.000 (0.003)
27H-dz 15 ¢ 49 49
BE 5 1,645,696 1,645,696

*X0.05; **/X0.01; ***/X0.001
2 719l S W0 2R 712 g} oln) 9l Hol7t glo] HABHA ghe.
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