2022 445 4 1) A0 5z¥% No. 4, 2022
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Tl Alas ARLH . 55 sh PR 5 57 i

 OE, TUMBARMER “FRAERK” &Y, LTaF R “MBEHRK
7 FAALF E )z, ENBARR G RAEFRRIG R, wfTLES
BRPBRGE VR, BHBEARALTFRBAHRELINZ R ot b4 R Z25F
WK Aok AL E 0 FFLE-FAT, AR A BOR A T LM 2 by — AN E R, &

R o7 sl Syt

B 4B, AR
(ITARIMR: 2% 5R 5276, T4 M 510520)

2

%

a’—

2012—2020 S+ B 4 & @RI, KT T UMBEA R AR LB S FHa,

HERGHRPLE “PBERA FPOHOZAER, HHERIEE, TEMBEALR
SHE LA T BRI, Bp T AR A RS S AL 3 Ak k69 )
B, R PFRETH A, AR TH AR LGP R FRRE; EAATLE
k4 PSM-DID &3 A A MG | bR ARBE, REBFRAEITERA, RHBE
T AR A R ARk A H AL 45 M 6 R ok 2 IR e AR A 69 AR AL AS B TR R
o TV AHUEA R A I AR AL 73 AL R BY, FEF ST S A stk
|, TP ERETH N T AR AR RHERRI, LI AL IR e IR A A
B RARACHFAE, TR AT R —F R7, BMELR AWM, Tl
PLBA R A KI5 3h H 9 B R BHIE %, Mt PSR T A BRARE
BHTREE, BRI ERA T AL A S A X B HERE h A ACEAE R GG R B, e
BT TR ASTRIAE T2 e B RAEA , Bk, i) R T kLR AT
W BH RGN, REIAAEARLEINGATRZAL, RERRAK
RFDATAL R ARG EREA, 51 $5H N5 T LMEAN LKL,

Wi EA:
E&UH:

EEEIT:
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UEAER, FRE Tl AL AN A B0 < me K B EHEsblas NBEE &
(International Federation of Robotics, IFR) FEK T HLE A4S s, #E 2019 45, FKET
WALER ANGRA B DL 78,3 J7 S I EGERR R AR SE —, 2 R LA A B R A B 29% 0,
Tk L AT IZ R, AT AR R < HLa 05 3™ BOHORE S WU L5 e )32 G i
FRAFBFFEUESE . M AL AR X e ] sl 3 ol gl s = A o 4 LA A H A B
AIBOARPEA AL, X0l il RE P A fi ) PERZ R, S EGIfl, BT LA AN e vt
FRE b AL AL BE ARG AN, T R Y TP S5 BE R Al AN, X Tl AILER AN 5 |
R ZEFGACRFAE, SCUEUESEAF AR FB 432k A il b T 2 w oW EeE i o
UESE, AL AN XS AN RIS RE ST sh Syl i HoAT B35 22 5, Befe b | IREERES 3h iy
Sl FECRE S B Sl SR R R IR ARRRIED ) ORI A RS e g 3R
o DX AR AR TR S E A RO AN R TR A B R A A, S
UERFFRES RIFA—2, (H— X —ZRaiie g, T LS ARYEE Il 52 RESS A7 K —
FE M,

T E 55 3 i RN VE R SRR S, “HRTME” Sl IR AR E
B, AP HLAS A RS #abh i — 2B ik — sl S5 M r i anfel A Rtk i A T
REZA PR AS SEE SS B UAT R B A FIE I, B2 T35 80 1 7 37 % B bt (00385 107 P 18y 24 A
Pk JEHT— RN TR REBOR T E S E R IRl 557 S 47 P R DRI — [ Y B IR 1 A1
FB, 57 sl R R R LK, AP AR AZ T 8 B A URIA BUAS RS A A0, AN
REREE B SR BR 5 0 TARITIS7 85 R, X ] DIE—EREE B blas AN 55 3 Jy i
By fomi el (A BT £ 56 TE T HLAs AN A kol s, i 240 T 57 sh i st
ARG R E U (A E

BT, ASOR TS L 57 SR R F RS AN A G — 1 HTREZE , SR AN
BREBOR PR EA R B REST 3 Sl A2 a5, i N TR REFN Rl 42 R4 #1855 3l
T BORIARR TIEZOCER, FREFX PR 1A O O7 Sh R4 25 0 AL AR MBOR L, B
FEE T = AR T ALas AR5 sl 3 st ? 57 shfdP BORZE T e
AT R 2 g T AL gie AR A A Bl w7 ANTR] 55 S R4 BOR A% 899 15 AR R R A7
TES BN 7 LA B I R AR A B Tl 32 55 sh IR 3P BORIR R n] BEAF/E B0 R R INEE | fle 3k
FEL 0 AR LA AR e, SRR S 5 55 2 g T 32 A4 3l 280 C N P ] 4 e

ARSCATRERI BB Z AT T . — BB R A E PrfLEs NG 2 (IFR) #2587

O BIRE. EHFRYEAKRA S (IFR) KAGH World Robotics Report, 2020,
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Pl Tl LS N, it Bartik T HAR BB EAAT LS NBE RS EE 0 7317197 3)
SO, LR U 10 8 TV HLES ALK, MR E, ASCEHESR I Tl A
HE B T AL AN KB BEFE bR, B8 SEORS 57 4 13 [l A 02 T A AL AL FH K
-, AR IBGETR, III ARG THE R A AT RErE . R E A TR Z 2 Tl ALas A
B, BEE N TR BEBOARAWIHEDRE, RS BRI B RESS F 1 52 )
AL 53 s P e b B 22 b B A BB S, AT, AR SO T2 i Al 5 I L
FALMA I K, K55 Sh R AP T 22 Tl Mlgs A AR RE S5 sh bl i i vb iy, $7RE T
BLAS AN X 55 80 0 i Sl U ) SCRRAIT ST, 6 T IRZRmBEss il =R A, T
AL AR 2 R B RE AT A R B S T MO I E - Hlas e 7
Sl B RELS I R R K T RRAE A, UESE T OSSR TE CHLARR LT TR bR,
BN I E N TR Re P M BOR SR AL B ds , Xl A5 A1 oF i T S AR St A 3T 5 43 ol
FAr A —E 2R

—. BRawmERRMEEL

1. AL AR5 0l 4 RESE

AL AR HIXE 55 8l 7 5 5 000 04 43 T HE SR K 22 3 TAT: 55 th AL e o110 AT 551
BRERDRE TARAE 55 R0 NN TAR S5 | WMAAER UL S5, IR % AL N5 55 3h IAEA ]
5 R RS, DIARFEHLE Al S 2 m , 7EAES MO0 HTHEZE T, Tl BLgs AN
PRl = AR AR AME PR RN, . — 5T, Tl Alds KRB — RV EE M BF1k.
PRUEALI T 55, WAL TARAE 55 1025 2l ok, 7 Al B Ao 1 55—
TP HLES AR AT AR 7 RSB 3 B 1 TAEAE 55, SEmIHE N 55 sh i ok, S Bl &b
AT A AR A A MR N A A RIS M WL AR P 30 A i 5 0 Y 15
BONE, ET P Z AR R R, TR AT MR R RE ST sh & A Z ], ix
— IR I E P, BFREip AR — 2, H AR,

SR T AL A T %) i 1) BB AR D ARAE , DR 1 Tl L g A0 FH 1) 4 AR AN RE LS 25
BEIIA TN RIPLER X7 3 55w 2 B R S s, I AT
ERE R R ATk G 2 Xl R 7 A el R B 7l S A A R AL
ARBCE BRI, A B ) A i U AN IR 46 L, 9% 0 I 00 11 % AR b 07 61 3 1Y T 32 Rp 22
P, FARRE RO AR S AT g5 —558) )y DR SCHE Y AR DL RC E B OC R AU
T ORI RE 55 3h el i g v i HE S AR S EL IR T i fe R B A, i
—HFAE AT REA RS 3. — R i 15) BB R 2D il 5 B2 BE 55 8 1 5 BOR A5 A4 T fiE 2 B
IR S S A S AR S AR R R RE 55 3 T Bl 8T R4 e 97 8
ALK, T U SR A R 3 s R M ) BB AR AL TR R AT 553 e v A
FBESTshE AT, MR BT 55 2t R RE A i B BE 55 sh B AT, Tl ATLAs A F X
PATRORUEUE 55 1 AEEBE 55 3 0= HE B IR, TR PRAT Al AR 55 OB RE A 5 £ A
FFENII A EANSON, , AR SR 5 P A AR 2
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AR, Tk PLgs A7Eh E RN H S sk 25 4, H iR T XK e oy
ST B AR R AN B P, X T ol B Be 45 44 02 A AL il =& Bplfb, Z5i A —
B WK ST EA AL A S A A mROW S, R Bartik
T HAR B PRI S RN AT HLER AT 57 3 1 g sgm, WFoRas 8 m, TokPLas A
o; FHAEAR E 5 47 RE AR RE 25 8l 1k [RIBsE, B T80 S8R B 57 sh 1 istolb =5 [w), iF
1117 5 L REES M A B AL RO 2 R 2013—2017 4F [ 286 A H 2 1l 9 T
Mt , DARHEE I s N REERHE 16 SN U VE R s R BB 57 2l J1 iR b, At Tk L2
N i3 M b S5 R s s e B, il LS AN X 4 e 57 3l il A e EVE T
X EE 57 30 J 7= A T b BF H 00T, I o 36 b il b 5% #0025 B Ak ) s g
MR A E IR 2001—2015 4E4 EE Jmpgds, Wi Tk setbdabr, SR TR 6
Tt Z5t sz, BFgEde i, OB aetb 20w, s 2aliss sh i mEes, ¥ &8
Fe LA b 557N K LA 2 7 55 5 A3 5ioll, ol 4 [ BTN 55 30 7 sl 465 #4) 4 A 2 B B b AL 25
Yo MIEARFE A HX, Tl BE LN e A 3% AR B 38 AR B AL fg o5 sh 1, Bl %
TR DX ALl 4 ¥ S BB Ak O

HFI, T .

H1. TolkWLES AR S & sk 5 Be 45 14 2 AR AL FRAE

2. 57 S RAPAERLAS AN F Tk Mb £ Be 4 44 np i b 9 22 oA E

TR A RS 25 55 3l 1ol 2548 ok BOR eS|, BEZ ) “ FoR Pl
TR ik & 2 ARG Rl RS R HHARS - TN R 25 Bl AR5 7 B2 W] e A Bl 155 30185 W6 R AR 2l X
K, AR ML 5 SR B = AN,

S, 7 Eh ORI AR T Al A AR R S BAS BRI T Ak 8 55 3 B Y
FEBR R (A5 AE AT IR AT P R i R BOME X B ) 25 T it — A Al
TAT R, AN RS SRS R TAIT o sh &R, —ERE LM TS AL
MRk skl bt s =, b T4 oish himigmieoe s, BUMNR Al fe 2 i s ik 57 g if
18 5 AR AL 55 3 J R INBOR AT DA i 2R AT b P2 98 38 45 SO XA A
FRLJE b 28 Dok I £ 8 25 2 172, L mT SRR fE B RN S SR T HL 52 i ol R A OR
melO® s = R R TR, BUNS AL TR & R BEALE N EEE, 5] 540
|72 i B N ol e R o EN BN B Ere = w19 0 i M W S TS R VR R 1N AN 6 | I <o e A A R 8 s A1 g
CEART 571, AR N R LR AR REALAS AR FET R A A A

it — KT, 57 RIS M Be 57 S BE R T R R VE A E 2 5 XTI e ST
ST, SR REUR MR, ATRESHGIMAS MV SAS , 2 i A Ml i
I T, 2545 ko . o 0 T 48 3% H T 2R B F BB T, S Homolh i i, I
L3 AR RE ST Bh 1R s 0dbt . XT TR Resi sh Imi s, o5 shfRdrsafb 7k X & 4 ae o7
SR DB, maes7 sh 1 B B r 2= 2T RE S RGN RE T, AR RERE PR
PEARHT A AR TS | ) IR O BOR T B RGO RO B TAERREE Y bR = F RE o7
B 10T LIS 295 22 (A 5 U500 R AR DA LA N SE8—4 A shibHeoR , ik, &diae

- 109 -



(NH 525 2022 4545 4 1]

FEAN ARG < e EHE, Sl EsR A fwss . 1A ARl L2
T, Wb e .
H2: S5 8 R4A B T2 Tl ALas A Xt sl £ BESS H i vl (ELGS A [R] 452 RE K - 57 3l
TIHR A FE S

=, IHERBRE, TEXNEHIE
1. BRI
TR 2012—2020 4F P A 2 RS, 2 20HE TV LA A 2 S 20
B RESSAE B ALY, VLK 57 S IRAP RE A AT S A HIL & AL RS il 45 BE 45 440 1) 87 T v
iio FEMETHREBRBOE T
labor, =B, + B robots, + Ajcontrol, + 0, +pu, + &, (1)
Horr, NhR i R e Sy NFRIRE 0 FAEA | labor, NIRRR AR RE M N WL RE ST B ) ik
K-, robots, I RHERE RS |, MR TOlLHLE ALK, control, AAER— R INE HZHH)
AR, A NIRRT a5 . S I AR ALK, 58k, BORLE
il 148 03 BEE RN 0, RN B E 8O0 e, , &, FRRFEPLIRZN I, fhiTH2%0 B, FH LA im Tl Bl
i ARLFHXEAS R BRE ST s Tl KBS0, 7 B, W8 IE, WU T LA AN HI 248
FZIEBRE ST B T BV KF5 #5 B, W NI, WSRO A& AN HH 2 B ARIZ 2R B RE Y
I PALIOE W4 G
R S5 SR RS B TSR T HLAs AR ReZS A B vty IR S5 S IR
AR BYIRRN, M ST B R B AT RO AR AN
labor, =B, + B,robots, + B,protection, + B;robots, * protection, + A,control, + 6, +u, + ¢,
(2)
Horbr, protection,, 27~ i B HTENS ¢ AR 55 S RARIE , SR T2 Jy B AR 5 W 7 T
AT,
2. At e BRI A i
(1) AIEHRESS B MR (labor) . AT A RESORRMGE K R, Plés N5 H 3k
WAL, TERIIEHT B A 1 [ I 4 5895 J5 AL, A5 AN [R5 B8 57 3 1 il K P 7 A 22
5o ASCRHZHEREZZIEILEREKE, R/ LT 5530 ) SO RS REST 31 T, #I
AR R R 55 Bl s O TR AERREST B 1, R e B R A B 57 B ) E SO R A RE ST B T .
N AR 32 R0 N 5132 TV Ml ds ASEm IR RE 22 57, 2 BRI LRI R 3k 1A
WL AR 2 BE R B I Y R AR A R
(2) TAHLEABLH (robots) . R ULARR rh E T LA AAS £ Al 17 85 7 47 36— i
27, HE5EBMEAE, FE TS A E P RKAR MR, P E T AL Ak & %
HEAS (2020) ) s, DAHESHLERA “POREKR” (ABB. JFER . ZRBE, %) W
L S 7 b T LS AT 3 8 G B 60% 5 348 9% )2 T & 19wl AR 4k 5 h
FE T HLAS AT S2PRTG 00, 78 SCOR I T AL A% A E 1 46 80K A i Tl Hlsis A9 0 FH 7K
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o AR (PEBS A SERE) BT HS2012 /M g iR R 4R BEE , RE T HLEEA
HRFELIT 8 25, WHRLES A (84248920) , B HLER A (84289040) . AKF 4 W £ Tk
Tk ALEE A (84795010) . HAbASF 4 B TolkHLER A (84795090) . HEALHL i T.7 & HAY A
PG AN (84864031) . HEPHAREEALAR A (85152120) . HEIMARIEMLER A (85153120)
FBOCHE AL AN (85158010) o A SCAH Y2548 03 4F B Dol ML Atk 1 2 B ik /AR AL
A B SRR

(3) 55 (protection) . ARSCKE N T2 Sy (union ) FEY E5 )1 (training) ]
BERART 57 B IR AP AE AL s AR Tl B2 B2 48 b ot IR 52800 . T4 i i, AR
FHAA 0 T2 8RS sh R NBUE R T4y s iy AR R AR i HRME BRI I, AR SCR IS
A TP IINABOR A S O B5 N S5 R B, X HAEX i b 2

(4) AR, OASTERBRE KT (education) , FH&E L —AILTE LT 22
b — AR TUR S A FE ORI EE ;. @ PS54 Cindustry) ,  SRIEA Y5 = r= 3 &
GDP ML E A i ; QR G IIE (trade) , RALA G HEH TS GDP ) L EH R FR ;
OB (urban) , RIS AGAEARIEE A D A7 SN H B HEE R S,

M FPE . &, WIS X Tl AL N 11 4 0 50 die e 2 7™ 5, AR SCak B 2012—
2020 AFEFRE BRILZ M 29 A48 AT ORI AR ECIE A DRI AR HEAS I HAR H8 B b 24 i
L, R AERE A B ) B B 13 4, [RIEE, O T ORIERF R A FLSE AT R, A SCR X R
VEAGAME B, RIA SRR A RO AS 1y 225 B TOl LA AR AR A1, A SCHA AR
AR R (PESTHEE) . (PRXEZEFSIHEE) . (PEF S
g5y ChEA B SR . BRI IR 1.

A1 EEeHFE M5t

AZ AR A ¥fH bR e/ ME IEONIER
RERES 3T (%) 225 18.35 8.05 2.10 44.10
FEERRETTEh T (%) 225 61.32 7.77 34.90 74. 19
RS A (%) 225 20. 33 10. 76 8. 19 63. 00
TAPHLESE A (f23E7T) 225 0.52 1.01 0. 00 7.05
ANTVBEAELLH K (%) 225 16. 65 2.57 10.32 22.22
PSS (%) 225 48.02 10. 04 30. 94 83. 87
RAFE (%) 225 28. 14 27.33 3.09 135.79
WAL (%) 225 60. 41 12.08 36. 41 89. 60
Todis (AN) 225 0.95 1.81 0.01 12.70
PO IEI (A4) 225 85.26 194. 60 2.00 2461. 00

ME 1 ATLEL, #ls7sh I RE LI PS4 6 M £, & 61.32%, TiEHnesish
FRT GE 780 S waa L, 435915 20.33% 1 18.35% . 4= E JiAEHL a5 A 7K 2% R4
K, Bmik® 7.05 /2K, w0, FERMPLEE NAEEEH 30 4% 0.52 12
EIt,
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M, KIEERRSR

1. BEifE W4,

FMERIARAE A (1) P17, K5 TALHLER AN Xl 7 BE S5 F A 52 ma AR A 3
B BEBEAR TG Hausman K 5045 H R FH 1 2 S AR BARIIRZ5 R 2, 45 BoR, 78
P4 0 71 22 355007 AN 3 1 52 350 A 454 R, Tk ML A S 3503 R il 5 B 205 g S B o
Webpas, BAkut, TolALES AR R HE T = /855 2h J1isll, [RIE % s vh S5 5 e 55
sy, XK RESY s HsE IR B2, SR MRS,

k2 RpwmpEsR

A5 fHihEs78h TR e B 0 RS B )
AL LA AR 0. 2464 -1. 4407 *** 1.1943
(0.8465) (-4.6092) (3.3679)
NIVGEABH AT -0.2788 0.0149 0.2639"
(-1.3941) (0.0706) (1.8101)
Pl 25 -0. 0520 -0. 0434 0. 0954 **
(-0.6713) (-0.5041) (2.1295)
B2 5 T 0. 0349 *** -0.0141 -0. 0208
(3.0824) (-0.7560) (-1.3710)
WAL AT 0. 0868 0.2817* -0. 3685 “**
(0.9241) (2.5495) (-4.8559)
W RO 20.9017 ** 51.0028 *** 28. 0955 ***
(2.6089) (6.2269) (5.3966)
A8 103 [ 78 0L Yes Yes Yes
AR 5 R Yes Yes Yes
R? 0. 3060 0. 6893 0. 8681
N 225 225 225

He WSS ol T T T BIERRTE 10% . 5% 1% K B MK Tl e, IR 4R,

F T DX A 2 R BUROR 228 55 A S KPR ), i e Tl L as AR HZK S 2 it ll 45 e
LERE, AR PR DGR B R R P, T AL AR R il 5 RE S5 ¥4 ) 5 0 mT REAF
TEXI 2 57 . WFFTAEHEME [ 5 (4 BE Al b3 IR =R 200 X1 43 SR U SRR AR 43 A,
FRFIPY I =2 TR T 0, S52RANEE 3 B,

M3 AT LR, Tl ALES A IR = 28 B DX 0l 45 BE 405 F 14 52 i A7 A 1] A 22
5o Horb, RESHIXAZURS SRR EEAR -2, TG NS e 7R
FRR RV B2 EE ST S # Bl TR AR 1 b S LR 32 20E R 57 s il
MR-, AL AR A R0l 152 REAS A4 14 52 ) S22 B0 16 15 152 RE 2R SRR AR a3, P AR ML IX A9 T
AL AR HITE R IR e 55 3h J ol i[RI, % b s £ e 55 3l IRy sitlk 25 a], ) &4
REST 20 07 A 0 R WIS AR ASONE el B R 2 52 300 s [ IR BE AL SRR AL Y 34 T AE
AR, Tk BLES AR HIE#E R | ARBCAEST s Sy molk BRI, X b S5 RE 55 3 J1 I i 17 il
Britay, BEPEY, BARERRCRIFARE (1 FR) .

b3 S TN AT BRI T LA A

—IE AR I AN T RESE R AR R AR A KRR, T2 TS Fenll R =4, K
AR XA S R EHLAS A bl B SRS M, R B P LR Al bel 2 A F
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A3 TUMBARANHHHHAELEMGERF B YA

RS g [
Ap i fiFne PR EEE fFne PR EE6E RHeee PAEHERE mbiEe
5580 EEZI)] EEEID)] 5580 5580 B2 B2 55801 EEZI)]
TolALEs A -0.0941  -1.1005"** 1.1946™  0.8411 -1.6722 0.8312  10.5203™  -6.1946  -4.3257*
(-0.5934) (=3.2977) (2.9356) (0.7525) (-1.4498) (1.4259) (2.7172) (-1.5265) (-5.1086)
W 37.0498 " 31.3728™  31.5774™  0.0280  78.4631™""  21.5088  -90.9081* 161.3788™* 29.5292 "
(4.3349)  (3.0064) (2.4337)  (0.0024)  (8.2148)  (1.7901) (-2.2196) (4.1750)  (2.7165)
Pl As Yes Yes Yes Yes Yes Yes Yes Yes Yes
By I 2 BN Yes Yes Yes Yes Yes Yes Yes Yes Yes
A7y [ R SO0 Yes Yes Yes Yes Yes Yes Yes Yes Yes
R? 0. 5211 0.7796 0. 8670 0. 4631 0. 8079 0.9176 0.4978 0. 6541 0. 9384
N 111 111 111 76 76 76 38 38 38
7 b

(ST Pl HEERRET N A EHERES Bl
e TR = mmm T senneees P

B 1 T RALEA RT3 A BAE L AR 0 6 KR E 5
LA B ICRA RIS REACT 125 3 71, QU AR s Tolk L AN A2 5 3
B, A HEOMERR N AR5 5 1

46 A, i EPLE AL FELEEY 70. 77% 0, AR DXGE i LAl R R B e A
I PRAILEE AT Sk Al B85 LS AR IR D BOR B A R A A%, SR P L S5k | 4R
RO HUBRE . A SIS AAUERE ) LA, skt el a5 F A Al 3R 57 3l
HIBORE, ARFHIXHL G ASLHIERE T R ReS5 shi ok, (R 1 S e 55 3h 1 iy
SO PRI, AR DX M AL e AR X el 452 RE 2 #4152 i S22 0 i 1] v 52 RE 2R A AL
IOy SR

TRV X A M K R BAT 57 Sl SR TR ST A B B R, HLAS AR T T AR AL
AR T A A, AR ALY PR, T S5 AT L5 AL 55 A B R
PET AR AR RE S5 3 ol o (H PG XA A7l K SR AP e, AL Ak Kk TR IR 2
FR, mEcREST s R R R ATSIR I, et s DA DAy 2 e Tl il R, U0 T e A A
PERBEERN AR AN | AR AR REST 37, HLas AN X a5 5 RE 55 3 1 1Y
ST bl RO e BE 57 Bl 7 84 1 T 3 R 1 AR B, T LA A R M DX AL A AL I 0l £ fiE
LR AN

O Bk TEVA AR 2, (PRI AR A RS (2020) ).
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2. WAL

(1) IV=-2SLS filfitt, AL AN RS 46 B 25 #4) Y JH o 1] U9 45 2R ] g 23 32 B N A=
PERE AL, —J7T, kB REES A i A B A T ML AR AE = s . — Mok U, 3T
FEARAS FX AT SR LB 1) 1l DX AR AR 2 = A R ZUSE MR, I 2 i 1) 10 B Tl LA A
R BRI AR LI Tl P A RV Be AL T, O — 7 I, JERUMERLT g AN T AR
gE. gt . A IR R, (AR TEEE TR, U] AR A AR A st ) A

Sy S RS TR XS ] R SR R 3t Y 20 et S 0 PN A R R, AR SO R Je — I A 55 AR IR L
WEfEA T RAR R, Il BB/ —3fe ik (2SLS) #EATAN T, A Sk #i 5 — I m)
15—64 Z W55 I NH SN LR T HAS R F 2 TM A, —RREF s fa
W N G5 R A S R 1955 3 R4 SR n] BB AR A A TROR B, AR Al T
Z Al T AL N S 97 30 TAE, DASRANH T8 O s sk i S, Rk, s —
W55 AR N 1D L EE 5 T LA AN Z R RAE SR AH DG OC R . RO sl AF I A D HLEE
S HAET | BT sh b a5 R Ak, (H S0 B RB AR T IR B Gk, RIS — Y 55 B4R
I H L Skl B RBAS A IE2E, T R AN R EKR

IV-2SLS flit 25 R a3k 4 s, SH—BEBlE F SeiHA R 35.97, THAS AR T
HAS R, b, SE—BrBe AR B E N, BEHI 95 Sh AR N I H i R ) i [ %
M AZEFIERE LR A . 55 BBl Has AR, BAR BRI 5 AT B ARG Tl AL AR
XPlr e REZE R 52 ma R T AL AN S B0500 1 RB 45 1 2 I AR AL RRIE 1 AR 2518 4K
SRFaEE

A4 T UHEAFRAHEHHBARE MY raE [V-2SLS /&34 R

Ak S — B B BB

o AL HLAS A fRHeRES 30 ) TR RS 3 ) i Ress 8 1)
5 — WA S Sh AR A 1 U -0.1193™

(-5.9971)
Tk B AN -0. 7644 -4.1455™" 4.9099
(-0.8591) (=3.7705) (4.5216)

s il A Yes Yes Yes Yes
B [ 78 BN Yes Yes Yes Yes
ARy [ 2 RN Yes Yes Yes Yes
N 225 225 225 225
F statistic 35.97

(2) W25 A3 5 VEEE (PSM-DID) A1t Tl ALas A H] 5 203 il 1% e 45
P S AR AL AR, X — AT T REAEAEAEAS A BE I, EPIFAE Tl HLES AN 280
e BE55 3l 1 b K- B 5 A AR L B ST 3 01 Ak KRR, i iz R Tl HLas A4
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Industrial Robots, Labor Protection and Employment of Heterogeneous
Skilled Labor Force

MING Juan, HU Jiaqi
(School of Economics and Commerce, Guangdong University of Technology,

Guangzhou 510520, China)

Abstract: The application of industrial robots shows a trend of “blowout growth”, which
may bring about limelight issue of “machine replacing labor”. In addition to the productivity
improvement brought by rabot application, how to help the vulnerable to achieve skill-
upgrade and employment transformation, promote the ongoing balance between economic
growth and employment stability with the buffering of labor protection policy becomes a
crucial issue that policymakers must face. Based on provincial panel data of China from 2012
to 2020, this paper explores the impact of industrial robots’ application on employment skill

structure and examines the moderating effect of labor protection in machine substitution. The
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results show that; 1) The application of industrial robots leads to the characteristics of
“single polzrization” in the employment skill structure, which means the industrial robots’
application promotes the employment of high-skilled labor force while crowds out medium-
skilled labor force. But it has no significant effect on the employment of low-skilled labor
force. After solving the endogeneity problem with the method of instrumental variable and
PSM-DID, the results remained robust. 2) The regional heterogeneity analysis shows that
the impact of industrial robots’ application on employment skill structure in the eastern
region tends to be high-skilled “literal trendency”. But the application in the western region
can increase the employment of low-skilled labor force. Meanwhile, it which squeezes out
the space of medium-skilled and high-skilled, which has a more obvious substitution effect
on medium-skilled labor force. The employment skill structure shows the characteristic of
“single polarization” of low skill type, which tends to be low-skilled unipolar. 3) The
analysis of the moderating effect of labor protection further shows that, with the reinforcing of
unions’ power, the substitution effect of industrial robots on low-skilled labor force gradually
strengthens, and the substitution effect on medium-skilled labor force gradually weakens.
Vocational training not only strengthens the promotion effect of industrial robots’ application
on high-skilled labor force, but also intensifies the substitution effect of industrial robots on
low-skilled labor force. Therefore, in the process of promoting the application of industrial
robots, we should consider the role of labor protection, actively play to the role of labor
unions and vocational training, improve the adaptability of different skills of labor force to
artificial intelligence technology, and guide the complementary development of labor force
and industrial robots.

Keywords : industrial robots; employment polarization; labor protection; employment skill

structure
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